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sTIOLOGY UF GLOMERULAR NEPHRITIS

Introduction

In making a study of the #*Etiology of Glomerular
Nephritis, one of the principal aifficulties has been
the nomenclature. ihis is easily understood when it
is remembered that in this condition exist a number
of symptoms and states which are among the least under-
stood in medicine--edema for 1instance, nigh olood
pressure, and arteriosclerosis,

Through-out this discussion, the term glomerular
nephritis refers to tnat condition in which there are
intrlematory changes in the glomeruli, ?hevevidences
of inrlamation are: swelling and proliferation of
the capillary endothelium, accumlation of blood and
leucoecytes 1n vhe glomerular capillaries and rorma-
tion of intra-caepillary rfiores. 4in addivion to uhe
intra-capillary changes, tnere maybe an exudate in
fibrin, leucocytes and red cells. ihe result or
these various inriamatory reactions 1s narrow;ng or
closure of the glomerular capillaries, and it is tnis
process wnicn orings aﬂout the subsequent structural

and funectional alterations 1n ivne kKkidney. iubular
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injury 1s or secondary lmporﬁance.

it was in 1827 thav Richard Bright (/2) first
described}nne si1gns and symptoms of persons arrlicted
with renal disease. Some years latver, he wrote:
"It is, i1ndeed, an humiliating conression, tnav al-
though much attention nas peen directed vo this di-
lsease Ior nearly tven years yet ilttle or notvhing
has been done towards devising a method ot permanent
relier wnen the disease nas peen conrirmed; and no
fixed plan nas been iald uown &as affording a uolerable
certainty or cure in the more recent cases.” O(ne
hundred years laser, vecil (/2) wpites tnai we must
ampliry tnls apaiogy ol uoright wivn tne equally
humiilating conression tnat we, toaay, cannot cure
the aisease; rurinermore, 1ts etliology &and une
mecnanism OI 118 pProgression Or Qf &ponvansous
heaiing remain ovscure. uwntil vne causavive ractor
or ractors are reveaied, only emperical treatment
at uwne uest can ve expected. Jsatisfactory svavisti-
cal stuay oI 1vs incidence, course, &and outcome c&n
be determined only after the‘etiology has been es-
tablished. Although there are numerous quite satise
factory classifications, the ideal one, yhich naturally
is an etiological one, cannot yet be established,

Only after proper Classification can adequats,



rationalistie; scientific therapy be administered to
the patient. 1t is with this in mind that an attempt
is made in this paper to correlate some of the im-
portant factors in the etiology of glomerular

nephritis.
Clinical Course

A brief description of the clinical course of
glomerular nephritis is of paramount importance in
aiding one to more clearly and accurately understand
the factors envolved in its etiology. {In bdbrief, the
clinical course is varied. During its progress, the
dominant features of the illness may change in such
a remarkable manner that from superficial examination,
the different stages may seem t0 bear few resemblances
one to another. <the complete picture must usually
be pieced together from information obtained from
observation made over comparatively short periods
of the patients illness, ‘The following graph of the
disease is taken from Addis and Oliver (/).

latent ———_healed

Initial l I
\\\\\\\~active-——uﬁ——wterminal

It is the initial, or acute phases, and the terminal

stages that are most familiar. Less is known about



the intermediate stages of the disease. The initial
or acute stage maybe replaced by an insidious on-set,
almost free from symptoms or signs, except for the
appearance of albumin, casts and blood in the urine.
This form has been designated by many as a focal
glomerular nephritis, It is seen most frequently
during the course of an acute infectioms In all
probability, the cases of banign hemorfhegic nephr-
itis, described by some authors, would fall into this
category. +The desirability, however, of regarding
these cases of hemorrhagic Bright's disease (classi-
fication of Addis and Oliver (1) ) with insidious

and comparatively benign on-set as distinct from the
more serious type of disease, is dubious; for Aﬂdisvét)
and others have shown that, in some instances, the
synptomless initial phase may progress to a latent
phase and the latter to the typical form of glomerular
nephritis. in occassional instances, the amounts of
albumin, of red blood cells and of casts, which are
found in the urine of these patients with an insidious
on-gset, but without other symptoms or signs, are in
all respects the same as those found in patients with
an acute on-set attended by the marked hypertension,

anasarca, nausea and vomiting characteristics of the



on-set of”éevere'acute hemorrhagic nephritis. Indeed,
there is less and less tendency to attempt to distin-
guish on clinical grounds alone, a focal form of
glomerular nephritis,

Following the acute, or initial stage, the di-
sease ﬁay progress, as is well kxnown, in a variety
of ways. Rapid and complete recovery may ensue, or
the patient may become symptomless and the renal

functions normal, - for weeks or months there may

be albumin, casts or red blood cells in the urine.
This latent phase mey end in recover, change later

to an active stage (also called nephrotic stage) or
it mey progress without this variation in symptoms,
after months or years, to the terminal phase. In
many instances, the initial stage runs imperceptibly
into the active,‘latent or terminal stages. after
weeks or months the active stage may be replaced

by a latent phase, resulting occasionally in recovery,
but more often terminating fatally. A few patients
die in the acute attack; others progress rapidly from
the initial to the active stage and die with a few
weeks or months with massive edema, hypertension and

hematuria.



Infection and Glomerular Nephritis

Since the days of Richard Bright (i), the re-
lation between nephritis and certain infeetious di-
seases has been recognized, for in his originsl de-
seriptions of the disease he states: "A child, or
an adult, is affected with scarlatina or some other
acute disease} or has indulged in the intemperate
use of ardent spitits for a series of months or
years: he is exposed to some casual cause of habitual
source of suppressed perspiration: he finds the se-
eretion of his urine greatly increesed or he dis-
covers that it is tinged with blood; or without having
made any such observation, he awakes in the morning
with his face swollen, or his ankles puffy, or his
hands edamétous. If he happens, in this condition,
to fall under the oare of a praotiniaher who suspects
the nature of his disease, it is found that already
his urine contains a notable quantity of albumen:
his pulse is full and hard, his skin dry, he has often
headaches, and sometimes a sense of weight or pain
across the loins."

Pancoas‘ﬁ"f:.n 1882 in an effort to explain the

cause of Bright's disease, suggested that the causes

__be classified as primary and secondary, the latter
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recognized as the exciting cause, The primary was
an ennervation of the organie nervous systems, The
secondary being the one which makes manifest the
primary cause., Scarlet fever, acute infections,
mineral poisons, alcohol, pregnancy and protracted
and low forms of fever were all given as secondary
causes, He attributed the chronic froms to the same
things but most especially fast living, mentel
strain, anxiety and heridityer. ity.

The idea that bacteria might be concerned 1#
the production of nephritis may be said to date
back almost as far as baoteriology itself. Ophulus (57)
states that it was Ernst (37), who worked under Klebs (z7)
in Zurich, who was one of the first to recognize |
that trie nephritis, being a genuine inflamation
ﬁas probably due to infeectious agent, Although
Kenneberg (35) in 188- had called attention te the
fact that pathogenic bagteria might be encountered
in the urine of aoute infeotious diseases especially
when they were associated with nephritis and that
tonsillitis is a very common cause.

Councilman (34) in 1897 after a careful study of
twenty~-eight cases, reports that in eighteen of thess

baoterial infection was found either in the kidney or
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athei—partsfof the body. Fourteen of these were
evidently streptooocous, and in eleven of these there
was present endodarditis and general septee¢imia.
ﬁittle ﬁﬁ#linTlQO?‘was able to appreciate the
frequency with which acute infeetions, namely soar-
let fever and tonsillitis, preceeded the on-set of
nephritis; but of greater importance to him was the
environmental conditions which he believed out-weighed
acute infections as a cause of nephritis. He was
able to show that the Chinese are approximately a
vegetarian people who do not use saleohol as a beverage.
~Nephritis exists in these people but not so commonly
as people in the United States, In a group of wild
animals examined, mostly mice, rats, birds of differ-
ent varieties, and fish, there was no evidence of
nephritis, With daméstic animéls, there is evidence
of nephritis, but much less frsquently than in man,
From this, he hypothesized thagfoaitain diseases, ine
cluding nephritis are closely related to that oompli~
cated artificial envitronment which we call oivilization.,
The analogy between nephritis and environment has
probably been over emphasized in that there are for
example too many other factors than the vegetarian

diet of the Chinese which may stand in an etiological
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relation to kidney disease as clothing, lack of
bathing, tea drinking, opium smoking, etc. Also,
pathogens for man may be as harmless in other
animals and for this reason it is diffiocult to
compare them with man except in carefully controlled
experiments, |

Acute glomerular nephritis is a manifestation
of an infection in one part or another of the
body. While such faotors as cold may play an
important part as predisposing causes, recent
investigations have shown more and more olearly
that the primary and essential ocause is intéetion.

Dr, Ophulus (24, 1915, states that from his
‘studies it appears that the cases of the acute
condition were caused by a septic infeetion,
uéually the streptocaocdus, ahd the death of the
patient is due to the over-whelming infeotion, the
nephritis playing a minor role. In the sub-acute
type, he believes the etiology is very evident in
a comparatively recent history of tonsillitis,
rheumatism and other fctms of streptocooocus infeo-
tion with 6r without endocarditis. The etioclogy of
the more chronic cases is difficult to detect;

but in his opinion a careful study of the clinieal
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record usually reveals a very definite history of
repeated attacks of tonsillitis, rheumatism or
other septic troubles, In some of these oases,
it is possible to recover the old septic process
at neoropsy, He emphatically stated that septio
and mostly streptocoopus infeotions were the basis
for glomerular nephritis, Also, he contends that
it is the contimuence of this infection in more or
less hidden foci which kéeps the process in the
kidney going. |

Two years later, Ophulus (f)) published re-
sults of more work which confirmed his original
idea that glomeruler nephritis was a well-derinéa
disease of the kidneys caused by general sepsis
arising from infeoted focus; and often made
progressive by the persistance of such focus. In
his cases; tonsillitis was found to be the most
frequent preseding condition and he reports that
many of the chronic cases seemed to be caused by
a peoculiar rbrm of chronie suppurative tonsillitis,
due to a diplo~streptococeous.

Loncope () states that since the early work
of Loehlein, it has been reocognized that aoute

glomerular nephritis may not only follaow scarlatina,
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but may also follow or-be associated with several
other varieties of acute infection, In his series of
forty cases, he has shown that the on-set of aocute

or sub-acute glomerular nephritis was preceded

or acoompanied in 85% of the cases by an aoute in-

feotion, such as: +tonsillitis, sinusitis, broncho-
pneumonia or scarlatina; of this 85%, cultures
showed 68.7% to be streptococeus of the beta

type and streptocoeous of the alpha type in 12.2%.
Ten cases apparently recovered from the acute
nephritis; in nine of these the infection and
infeoting érganism had disappeared. In 10 of the
12 ocases, which progressed to the chronic stage

or terminated fatally, the infeotion or infecting
organism had persisted, No evidence from this
study would indicate that the streptococcus had
caused the nephritis by actual invasion of the
glomeruli as the blood and urine cultures werev
all negative. In faot, in two of the above cases
studied by Loncope @®), the infectious focus could
not be demonstrated even at nearopsyQ Never the

less, as maintained by Bell anq/ﬁéitzell (1) these

e

*idio pathic" ocases are in all wayé S0 nearly

identical with those occurring in connection with
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manifest infeetious focus that their origin in
infection seems certain; their studies were mede
from 32 cases. The associated infeetions mede either
at autopsy or from clinical findings show acute
endocarditis to be the most frequent cause, being
present in 37% of the cases., There were & cases

of baoteremia, 5 cases of purulent pleuritis and

3 cases each of pepitonitis, erysepilas and septio
sore throat.

Lonoope () and his workers in 1929, again
demonstrated the definite relation of infection,
particularly streptocoscus to glomerular nephritis.
In a éeries of 48 cases the bacteriology at the
on-set of the nephritis was reported as follows:

24 cases of tonsillitis--16 of which were caused

by beta hemolytic streptocoecus., 4 caées of
scarlatina-~2 of which were caused by beta hemolytic
streptoococous. It is apparent from this series

that tonsillitis and sinusitis are the greatest
offenders, as they represent 37 of the 48 cases.

Winken Werder (7)) mede a ocareful analysis of

a series of 78 cases of glomerular nephritis be-

longing to Dr. §, T, Lonoope (3d)~-among the various

forms of infection noted at the on-set those of the
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upper respiratory tract comprised 67.6%‘of the
total number; of these tonsillitis was by far the
moét frequent,representing 41% of the cases~-
there were only two cases of scarlet fever. They
were able to oberve pneumonia in four cases.,

Pifty-two of these cases were apparently the
result of hemolytic streptocoeccus, Twelve were
the result of alpha streptococcus, In 11 cases
there were no demonstrable orgenism. The relation
of the streptococeus to the progress of nephritis
was shown by the faet that the number of cases in
which oceurred diminished markedly during reqovery
- but persisted durying the progressive staege. Ninety
percent of these cases were positive in the active
stege. In 68% of these the organisms were no
longer present when the patient passed into the
latent phase or beceme well. In the case of progres-
sive nephritis 73% gave positive cultures during
the initial stage.

in a study of 77 of these cases with relation
to the charczoter of the infection observed at the
on-set of nephritis revealed that the cases of
glomerular nephritis preceeded by}acute infeotions

manifested by local and constitutional reactions
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almost always ended in recovery or entered the
latent phase. Those associated with chronic in-
fection at the on-set almost always became pro-
gressive, The average prodromal peribd between
infection and on-set of nephritis was 11 days.

The seasonal variation consisted with the
months dqring which respiratory infeotions were
most frequent. Exacerbations of nephritis oceurred
'most freQuentlj in the latent and progressive
stage of the disease, and in most instances fol-
lowed infection of the upper respiratory tract.
Surgical removal of foci of infeetion failed to
influence the out-come of disease,

Hill (#8) in his studies emphasized the faot
that in nephritis must be looked upon some-what
differently from nephritis in adults; the wear and
tear of the patient®s past life need not be con-
sidered. The condition of the circulatory system
etc. are of less importance here, and in general
the etiology is not so confusing, Hill (&) states
that in spite of the fact that many men fail to
stress the importance of tonsillitis in the etiology
of glomerular nephritis, it has been his experi-
ence that this condition is by far the most fre-

quent cause of nephritis in children. Of 51 cases



he studied of glomerular nephritis, there were 14
directly attributable ta tonsillitis and 15 which
were probably associated with tonsilliitis, Scarlet
fever, otitis media and impetigo were apparently
each the cause of 4 cases. Two cases were traced
to tonsilleetomy before the acute infestion had
subsided, Carious teeth were definite factors in
two cases,

The difficulty in determining the etiélogy
of glomerular nephritis is again enphasized by
Blackfan who writes: ™"In the adult especially the
etiology and pathology an often clouded by a
variety of chemical and baoteriological agents which
acting persistently and repeatedly may effect the
renal structures in different Qéys and by the
element of time which permits the development of
a multiplicity of anetomical changes.” In his series
of 24 cases, tonsillitis in 14, otitis media in 3,
acute upper respiratorj in 2 and laryngitis in 1
case préceded the on-set of renal symptoms., Alpha
hemolytic streptococous was recovered from the rhino-
pharynx in 14 of 24 patients. Thfoat cultures
were not made of the remaining 10.

Cecil (M) states that from his gbgervations



that disease of the uppef respiratory tract, be it
tonsillitis, pharyngitis, sinusitis, the common
cold, "grippe", peritonsillar abscess, scarlet
fever, rheumatic fever, etec., is uéually associci-
ated with stréptococeal invasion when it is fol-
lowed by acute glomerular nephritis.

< Bell (%) in 1937 states that there is usualiy
a history of preceding infeetion, and that by far
the most common are those of the upper respiratafy
tract, i.e. sore throat, tonsillitis, seoarlet
fever etc.. In most instances the antecedent
infection produces a lesion on the mucous mem-
brane which allows entrance of the streptococeus
into the tissuse.

The following table taken from Fishberg (17)
and modified by Ceeil (2) shows rather wide varia-
tions in the pathological conditions thought to
be responsible for the on-set of acute nephritis.
This lack of consistency results probably from
the different type of service in the hospitals‘
from which the statistios were gathered and
probably to a greater extent from the wariations
in oriteria used to establish the diagnosis. Neverw
the-less the preponderance of infection of the

respiratory tract is obvious.
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SCARLET FEKER: It ié~rath§r genorallyaacceﬁted
that nephritis rroqnentlykfollowa scarletfever,
and often it is said that the‘mnat important com-
plication is‘that of acute glaﬁhrular'nephritis-
often referfed to as poét-soarlatinal‘nephritis.
It almost invariably oocurs betﬁaen the eieven-
th and the seventh week after the onset of the
disease--most commonly about the twentieth day. -
The incidence of'glomerular nephritis following
scarlet re#erv&ries considerably.lMo Crag’§ound
well marked urinary changes after the febrile
period in ten percent of 1034 cases of aoarlet
fever;napproximaﬁely 5%: showed sufficiently
marked abnormalities to warrdnt the diagnoais

of nephritis and in about 2% there were extra
rénal manifestations of nephritis. Quote from
Fishberéf"nolly observed post soarlétinal glomeru-
lar nephritis in 7% of 1400 cases, Steiner and
Johannessen étudied an epidemic of scarlet fever
in whioh over 70% of thefcaSes‘were oamplioatéd
by nephritis. On the other hand, Caiger found
nephritis in only 3.3%0of 2078 cases of soarlet
fever. Priedlander enoountéfed po#t scarlatinal
ﬁepritis in gs of 229 necropsies on éoariet fever

patients, Scarlet f&ver is much less apt to be



-10-

followed by glemarular naphritis in adults than
in children. Thus, Caiger round the inaidenoo of
nephritis in scarlet fevef to be 3.6% in children
under 15 years of ege; but only about .75% in
patients over that age.” Gaoil atatea that it is
’found in about lo% of all patients with scarlet
fever and in aboﬁt 50% of those with membrénous
angina.

Post seariatinal glomerular nephritis is thus
one of the group of manifestations of scarlet fever
that generally appears after the disease is seem-
ingly over. Glomerular nephritis may follow mild
cases of soarlet réver as well as severe ones. Some
times the preceding infeotion is so miid as to be
over-looked.

TONSILLITIS: The preceding table illusfratea tha
impertahoe of 1ﬁféctions of the lymphoid tissuecdf
the throat, partieullary tonsillitis, in the etiol-~
ogy of glomerular nephrlbis. Many or the oases of
unascertainable etiology were probably preceded by
mild upper respiratory infectios whiéh did not dire
ot tﬁe atﬁention.fGlomerular hephritis is moét
often seen a few'days to a week after the height

of the infection, although it may appear any time,
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Often it follows extremely mild as well as severe

cases. In the presence of chronically infected

tonsils it is difficult to decide whkebtler the part

they may play in the genesis of the renal condition.

Fishberg states that the close, but as yet totally

unexplained relation of tonsillar infection to glo-

merular nephritis, is further illustrated by;

(1) acute glomerular nephritis may occur after

tons illectomy. Hif%g%entions 2 cases and Fishberé,

o . (2) when infected tons ils are removed in a

patient with subsiding glomerular mephritis, there

is often an exacerbation of the hematuria and less

often the other symptoms.

SUB ACUTE BACTERIAL ENDOCARDITIS: Loncopé’%ivides

acute glomerular nephritis into two separate forms

the focal and the different type - in the focal whether

it is embolic or simple the kidney is not affected

as a whole - and in most instances the urimsry picture

alone reflects the iInjury inflicted on the isolated

glomeruli. He states: "The focal glomerular

nephritis as far as is known 1s always an accompani-

ment of an acute infection and the embolic form occurs

almost characteristically in bacterial endocarditisf
Baehr and Lande‘ﬁn.a series of necropsies of

twenty-seven cases of bacterial endocarditis found — > 4=
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the diffuse glomé¥ular nephritis in nine cases.

Two were of the acute kind and seven of the chronic
type. In their studies they were careful to differen-
.tiate a true inflamatory process from multiple glomeru-
lar embolization which is always present.

Libman #7) in his original description ofthe
clinical picture of the bacterial free stage of sub
acute acterial endocarditis states that this stage is
often completely dominated by the manifestations of
glomerular nephritis. |

Cecil (&) s ates that bacterial end ocarditis
and other septic states are not infrequently assoc-
iated with embolic and local inflamatory lesions in
the kidney and occasionally typical glomerular nephritis
is super imposed on these lesions; the latter is most
frequently seen in casesof infection with streptococcus
viridans. |

PNEUMONIA: In the rare cases in which glom-
erc:lar m phritis complicates penumonia, it may
occur either at the height or after the crisis; in
spiet of the few cases of Nephritis complicating
pneumonia, febrile albuminuria is quite common. In
most cases reported, in view of the description of
cases In which edema is general absent, only a minority
represent frue glomerular nephititis the others are focal

forms.
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"Fishberg (‘/f) ‘states that West (}?fdid not find a

true Nephritis in one hundred.céses of preumonia. Although

Blackmaﬁfand his workers have produced ehanges experimentally,

with an autolysate of pneumococcus type I which are

qute typical of glomericula r nephritis. Blackman

¢(9) and Rake one year later shewed that apparentdy

the occurance of glomerular re phritis is limited to

infants suffering from chronic pnecoordd infections

such as empyema, organizing pneumonia or pericarditis;
TUBERCULOSIS: Nephritis by many authors is

said to be a common complication of pulminary phthisis;

me e likely a diagnosis of nephritis 1is made on album-

inuria or edema or both which in a tuberculous patient

may result from other 50urces. Loﬁg and Finner, in

their experiments were able to produce glomerular lestons

by injecti ng puberculin into renal artery of swine

with milde bovine tuberculous. Fishberg (46) found nime

cases of gldmerular nephritis in 100 patients with

early but active pulmonary cases of tuberculous.
RHEUMATIC FEVER: This ondition and glomerular -

rephritis have often been linked together and easily

detectable albuminuria and cylinduria running roughly

»parallel with the pyrexia are fairly common. Goldring

() and Wyckoff have shown urinary findings rather

typical of glomerular nephritis during the febrile stage.

Yhosr
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They have revorted a marked increase in red blood cells
and casts, detected by the Addis counts, and pefsis-
ting for eight to ten wéeks. Bahr (17) and Sacks repott
five cases of glore rular nephritis due to actue verruaous
endocarditis diagnosis of the ke art condition was not
possible at necropsy, however, as the typical aschoff
bodies could not be demonstrated. Fishberg (477 reports
‘two cases of acute glomerul ar nephritis in autopsy
findings of patients dying during the febrile stage.
Friffith and Mitchell (2] st&e that mphritis occasion-

ally complicates the rheumatic state but less frequently
in children than adults.

WAR NEPHRIYIS: During the World War there were
a great manv cases of acute glomerular mephritis repotted
The disease was almost entirely confined to those men
in trenches. Maclean (24) and others thought probably
thiswas due to a virus, however, streptococcus, spir-
ochetes and many other organisms were blamed by various
men., Apparently it was an infectious disease, a
predisposition to which mav have been created by cold
and other hardships of the trenches. Dunn and McKree
(t2) have shown conclusively that it was a true nephritis.
| PREGNANCY: Dr. Peters (#) in a recent article
states that the relation between pregnancy and nephriiis

still is not clear. It is his belief that pressure on -



the splanchnic vascular system in pregnancy may be
an active factor In the elevation of arterial pres-
sure by interferring with one of the most important
vaso regul atory mechanisims. The course of chronie
glomerular re phritis is apt to be very unfavorably
affected bv pregnancy. In many cases this is the first
evidence of preexisting kidney disease. The symptoms
of glomerular nephritis appear early in pregnancy.
Those of the true kidnev of pregnancy (low kidney
reserve) appear late; termination of pregnancy may not
stop progress of glom rular nephritis even thoaagh
signs and symptoms do improve. Pregnancv, perbaeg

is rarely if ever an important factor in etiology of
glome rular re phritis. Cases seenin pregnancy are

ma e probably an exac erbation of a g iescent chronic
glomerular nephritis.

OTHER INFECT ONS: Eviderces of renal disease
may be seen in almost all acute infections. In most
instances this is ® rely a focal form of mphritis.

In those cases where true glomerular nephritis is
present, it is probable that secondary infection with
streptococcus isresponsible for the disease.

PREDIBRABING FACIORS: ‘
"AGE: Because of improtant role of dcarlet fever

and acute unper respiratory infections,glomerular neph-

ritis is most common in childhood. #next to childhood
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adolescents are next. Rarely are the aged affected

wity the acute stages. There have been reports of the

condition developing intthe utero or during first few

months of life. Chronic forms occur at all ages but

is predominantly disease of the e,rlier periods of life.
The following table is taken from Fishberg 07{:

Age at death Number of cases
- 1-10 7

11-20 11

21-30 15

31-40 9

41-50 9

51-60 2

61-70 1

Over 70 0

SEX: Most authors find very little difference
in the sex. Dickinson (#) found that of 105 cases
in & ildren, 58 were in boys and 47 in girls, while

of 54 cases in adul ts 33 were males.
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Cecil (/4 found a prepondefanc?’of the disease
among males in a ration of approximately 2-1.

FAMILY PREDISPOSITION: Some instances of
family predisposition have been reported. However;
in most of the cases, this avpears to be a matter
of coinsidence. Those cases of Bright's disease
which do seem to run in families are usually found
to be essential hypertention ratler than trué
glomerul ar nephritis.

TRAUMA: It is unlikely that trauma could result
in a true inflamatory process in the glomeruli;
howevér, it is known the kidney is very sensitive
to mechanical insults. Albuminuria often follows
direct blpws or palpation. The cases reported giving
trauma as an etiologic role were not clinically
glomerular nephritis in most cases. In those cases
in which a true inflamotory process existed in the
glomeruli coincidence was probably the biggest
factor.

EXPOSURE T@ GOLB: The role of exposure to cold
is thought to be a factor of rather great significance,
especially bj the early writers, in relation to the
onset of acute glomerular nephritis. Since the role
of infection is better understood and more careful

bacterological and immunological studies have been



made, thé role of cold appears to bé less importante.
Nedzel (M) in a series of experiments showed that

the kidney responds to heat and cold applied to the
skin, just as the skin itself does. These vaso

motor reactioﬁs are accompanied by increased per-
meability and permeation of endothelial walls of the
capillary blood vessles;presence of pathogenic bactéria
in blood gives them an opportunity to invade the
kidre y. Vaso constriction of the kidney produced

by exposure of the body surfaces to cold causes;

(1) increased permeability and permeation of bacteria
circulating in the blood through the blood vessel

into the kidney tissue and; (2) absorption of

bacteria which penetrated into the kidney tissue

- would also be decreased and would give’them time to
gain stronghold. During upper respiratory infections
the streptococcus which are so often present mm y be
absorbed into the circulation. Due to the changes

in the kidney and organisms present nephritis results.
It is known organisims are excreted in urine; thereforsg
in order to set up inflamation there must be suffiecient
cﬁanges in blood vessels of kidney to allow bacteria
to pemmeate them. In view of these experiments it
seems probable that ekposure to cold may in some cases

be a definite factor in the etiology of glomerular
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nephritis.
EXPERIMENTAL WORK

CHEMICALS AND TOXINS: A vast amount of
experimental work has been done since it is
only ih recentmyearé that any particular
atﬁempt has been made to differentiate glomer-
ular nephritis from nephritis in general there
is considerate difficulty in evaluating some of
the work.

In 1910 Pearce (37) calls attention to the
statem nt of Sollman (39) who said, "All metals
cause re phritis. Other nephrotoxic substances
are aloin, coal tar products, alcohol anesthetics,
oxala es, cantharidin, essential oils, snake
venom, ricin, obrin, bacterial toxins, hemolytic
poisons and nephfotoxic immune serums. These
were tubular poisons. Glomerular poisons he
listed as arsenic, cantharidin, snake venom
and uranium nitrate.

Pearce (#9 interpreted the variety of
symptoms of nephritis produced by these poisons
as being due to the different points of elimina-
tion, but he pointed out that the distinction between
tubular, vascular, or glomerular was not so

distinct as commonly thought.



Lyon @) in 1904 produced acute lesions of
the kidney by using cantharidin, corrosive sub-
limate, and diphtheria toxin all of which were -con-
sidered glomerular poisons. His results were dis-
appointing and it is doubtful if he was dealing
with a true glomerular nephritis.,

Ophuléguzh studying chronic glomerular neph-
ritis attempted to produce lesions typicallof tH s
condition by the administration of lead salts, by
mouth, in increased doses over a long perilod of time.
In his experiments pigs and dogs were used. Because
of the resulting anemia the experimental animals
were hard to keep alive. The pigs showed no impor-
tant changes. In some of the dogs there were marked
interstitial changes, yet no albuminuria or cylin-
duria; not any of them showed a true glomerulaf
nephritis.

Uranium Nitrate was thought to be a good
glomerular poison. With this in mind, Dickson (4
attémpted to produce chronic glomerular changes
by the use of this poison. He was able to produce
~ definite attacks, rather typical of glomerular
nephritis, followed by recovery of the animal.,
Pathological studies showed definite damage but no

true inflamatory changes in the glomeruli.
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Christian and O'Hare w have probably done
the most extensive work onruranium nitrate poison-
ing. Anatomiéally they were able to eobserve the
following types of changes in rabbits.

Hyaline droplets in the‘endothelium of the
tuft, fibrin thrombi in capillaries, hemmorrhage
into the tuft with slow coagulation, dilatation
of bowman's space with a granular material, and
proliferation of endothelium of the tift, and less
often of the capsular epithelium. Although these
changes are rather suggestive of glomerular neph-'
ritis, it is probable that they were dealing with
a degenerative Process, or at the best, a focal
form ofnephritis.

Diphtheria toxin is another poison with which
considerable work has been done. Baily @°) inject-
ed rabbits with diphtheria toxin alone or in combina-
tion with pituitary extract. Although there were no
proliferative changes prescnt he interpreted the
changes as closelv resembling those found in the
acute or sub acute glom rular nephritis in men.

Frothingham (#)) three years earlier and Faber
(#7) in the same year were unable to observe changes
characteristic of human glomerular nephritis, although

both injected rebbits with sub lethal doses of



diohthetria toxin.

Leiter (¥ some years later probably reported
the most conclusive evidence concerning poisons and
toxins. He was especially interested in producirg
the chronic type. He devised the following experi-
ments, '

I. Twenty-one rabbits were given -intravenous
injection every two or three days of a streptococcus
viridans, isolated from a removed tonsil. All
animals lost from one sixth to 1/3 body weight but
showed no other symptoms. In none of the kidneys
Waé there any suggestion of acute or sub acﬁte
glomerular nephritis.

11. Forty-nine rabbits were injected with bo th
diphtheria %oxin and streptococcus virdins.
Diphtheria toxin was given subcutaneously. <The sus-
ceptibility and reaction of the animals to the diph-
theria toxin varied extrmely. In genersal, there were
seen extreme hyperemia and dilatation of the glomer-
ular capillaries, endothelial degeneration, hyalin
thrombosis in some of the loops and, what was very
cospicious but present in only sixteen of forty-nine
animls, globular glomerular hemorrhages into the tuft
itself giving so called blood cysts. These changes

were dscribed to the toxin. The streptococcus injected
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seemed to have no effect at all on the damaged
glomerulie.

III. A series of twenty-six animds received
from 1-8 injections of rattle snake venom. &4 total
of from ten to sixty-six miligrams of poison was
given subcutaneously. The usual bacterial sus-
pers lon, described above in experiment I, was in-
jected introvenously every two or three days. 1In
two animals the venom caused immediate death and in
évery case there was extensive muscle necrosis even
at a great distance from the site of injection.

The majority of animals died between five to ten
days. One lived as long as forty days. As regards
the kidneys, beyond hyveremia and degeneration of
glomerular endothelium, wibth a granular precipitéte
in some instances in Bowman's ( ) capsule, there
were no significant glomerular changes. This was
surprising in view of hemorrhagic and exudative
lesions described by some authors.

IV. Direct intracardic injections of a strain
of streptococcus isolated from the blood of a rabbit
with sub acute bacterial endocarditis, were carried
out in ten rabbits. Number of injections varied from

three to nine.



Cause of death in all animals was a more or less
gradual deposition of layers of clotted blood with-
in the pericardiasl cavity distending it tremendouslye.
Four rabbits developed a definite vegatative endo-
carditis. No glomerular lesions of any sort were
encountered. In one of the rabbits that developed
endocarditis a small infarct was found in one kidney.

Vo Direct injection of a bacterial suspension
(as in IV) with lycopoduim spores into the left
renal artery was carried out successfully on twenty-
six animals. They were allowed to live from 19-65
dayvs when they were killed by a blow on the back of
the neck, and necropsy was performed immediately.

The kidney in general showed rpather uniform
findings. Grossly there was a varying amount of
pitting with wedge shaped cortical scars. Micros-
copic wedge shaped areas were found in the cortex with
relatively wide bases, in which were seen tubular
degeneration, atrophy and distortion, marked fibrosis
between the tubules and around the glomenruli, often
large masses of red cells near a vessel containing
spores, and organized, canalized thrombus, and a
varying number of'spores in the arterioles,,vary
rerely in the glomerulus. 4All of these changes could

be attributed to the partial or complete obstruction
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of arteries in the involved areaS. In other
words, there was a focal embolic process, the
abstruction being due to the inert spores.
The bacteria anparently played no important rele.

In this series the right kidney was left as
the control. Fourteen of the twenty—six.showed a
varying amount of gross pittinge. Three more showed
microscopic scars and red cell infiltrations. <This
was described as a spontaneous nephritis, unless
the finddings could be attributed to the circulas-
ing bacteria originally injected into the opposite
kidney. This did not seem plausible as two animals
which died during operation mowed these same findimg s
in the right kidney as did one which received only
spores. Whatewr the cause of the pitting in the
right kidney, the incidence was unususlly high in
this series.

VI, During the course of this experiment above,
a simultaneous study was made of the histologic
conditions of kidneys obtaimed from rabbits which
havpened to die in the laboratéry. Some were unused,
supposedly normal. Most of them had been injected
with human serum, foreign protein, etc., in the course
of work on precipitins. None had received bacteria

of any sort. The kidney of twenty-four rabbits were

2
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entirely normal, thirty=four-showed a varying
amount of focal cortical scarring and red cells
infillration. In many of the thirty-four gross
pitting was present. Thus 40% showed a spon-
taneous nephritis. Spontaneous nephritis is
different from true form of chronic glomerular
nephritis in that the latter ends in the so called
granular or contracted kidney. In conclusion,
Leiter &é) states. "Chronic glomerular nephritis
has not yet been produced constanily or even
frequently in an experimental animal. The ragbbit
is probably not a suitable animal for this purpose,
because it does not react as does the humanr beings
to the agents that can injure the glomeruli. My
own attempts to produce a chronic lesion by means
of bacteria along, bacteria with diphtheria toxin,
bacteria with snake venom, or bacterla with spores,
all calculated to damage the circulation within the
glomeruli and introduce infection at the same time
have been unsuccessful, altha gh e large number of
animals were used with each method of procedure.
Whatever changes were observed in kidney cox1ld not
be interpreted as those of glomerular ne phritis,

V4
either acute or chronic.
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STREPTOCOCCUS

¥From the forgoing discussion it is seenttha$},

although the etiology of glomerular nephritis re-

mains unknown, all studiesindicate that a close relatim-
ship exists between certain infections and the onset

of the disease. In a vast majority of instances

acute nephritis follows infection of the upper re-
spiratory thract and in cases where careful bacteri-
ologcal and immunological observations have been made,

it hasbecome apparant that the hemolytic streptococcus,
above all other or@ nisms, 1is of prime improtance.

In order that the etiology may be more accurately foundeu
and the relative importance be attached to the wrious
predisnaing factors it is mrcessary that we have a

clear understanding of the m chanism involved in the
production of the disease. As a result numerous
theoriesbased oncbbservation and experimental studies
have beenproposed.

Direct experimentation, so far, hasnot yielded
conclusive corroborative rezults. Lesions in the
glomeruli of animgls sometimes described as glomerular
re phritis have occassionally been observed following
the introvenous injection of streptococci.

wﬂgphulus,7in hisexperiments with rabbits was un-

able to produce changes characteristic of glomerular

W~ e
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Nenhritis. He was unable €6 differentiate this type
of change from the spontaneous type which he freguently
observed in the control group.

In work described in the previuﬁs discussion
Leiter hasshown that experiments calculated to damage
the circulation within the glomerull and introduce
infection at the smme time have been unsuccessful, and
the results carld not be interpreted as those of glomer-
ular nephritis.

The close association between nephritis and_strep-
tococcus was demonstrated by Le Coaint and Jackson. (&3

They were able todemonstrate fewer changes in the
kidney of rabbitstreated with anti streptococcus serum
or vaccine,than in those of the untreated animals. In
their experiments 58% of the animals showed lymphocyte
and plasma cell exudate. Assuming that some of these
changes were of the s pontaneous type, it is likely that
the changes d&n a ©® 1B iderable number of the rabbits were
due to the streptococcus. |

Bell, Clawson and Hartzell, (%) some vears later, -%
again showed this definite realt ion between the strep-
tococcus and glomerular nephritis,

They experimented with rabbits and monkeys. Non-
hemolytic strains of streptococcus were used. Twenty-

five rabbits were given al@rge number of injections.

—



Renal l@®ions were freduently found, but alwasy of
the spontaneous, or lymphocytic interstitial type.
Fourteen monkeys were given in travenous injecti ons
of this same streptococcus. Lesions were produced in
the kidneys of five. Only one of these was glomerular
nephritis. In the others there waé no serious renal
damage. No explanation of the varying effects of the
organisms upon the kidney was offered. In an effort to
explain the origin of nephritis Bell €¥) offered these
hyvothese:
(1) Special etiological agent-perhaps a special
strain of streptococcus
(2) Many kinds of streptococci may produce disgease
but only certain individuals are susceptible.
(3) ¥here must be repeated injury to the glomerular
endothelium. Indivudual ausceptibility or straidn
of infectious organisms are of 1little importance
Numerous experimenters have attempted to produce
glomerular lesions by the intravenous injection of fii-
tered products of the growth of streptococci.
Duvol and Hibbard (#5) were among the first to exper-
iment along this line.
Their exneriment s indicate that the active toxic
principle of the streptococcus scarlatina is an endo toxin

and not a secretory product of the living orgmism.
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This was shown ~b¥ the Tact that &fter immunizatien of
a rabbit, the inﬁrapefitoneal injection of a large amount
of scarlatinal streptococcus will produce toxic
symptoms and death in from 2 to 24 hours; whereas
the pfitoneal injection of a sﬁﬂilar‘quantity into
the rabbit which has not been immunized has no ap-
preciable effects It was thought the endo toxin
Was liberated‘by the special bacteriolysin present in
the immvnized animal. <They procured this endo toxic,
or bacteriolysate, as they called 1it, from the pewd=al
btonecatricavity of an immune rabbit which had been given
a large dose of streptococcus culture. In from 1 to
2 hours followingintraperitioneal injection the animal
was sacraficed and culture material from the cavity

| collocted.

By subcutaneous, introvenous, and introperitoneal
injections of this lysate into rabbirs they were able
to @ oduce re phritis--the lesions of wich were analogcus
in kind and variety to those of acute scarlatinal
nephritis in man, including the epithelial crescent
formation, hyaline thrombi of he g omerular capularies,
hemmorrhage into the capsular space and necrosis of
the tufts. The intravenous meithéd of injection seemed
to be the most effective intthe production of the acu te

glomerular nephritis. <These experiments would then seem

= i



to consti%uewewédence~0f“thﬁ“p6§§ible specific rela-
tionship of the streptococcus in scarletena, to the
frequently associated glomerular nephritis; however,
this is not proof that the hemolytic streptococcus is
the only cause of the disease.

Grayya°by a series of animal experiments has
evidence much in favor of the bacteria toxic origin of
the glomrular nephritis., Intthis type of nephritis,
the bacterial factor is'provided by the lysis of
organisms trapped in the glomerulil with conseguent
release of endo toxin. On the basis of modern renal
fure tion the toxins being colloids are not filtered
through the healthy glomrular tuft and so are concen-
trated in the glomeruli by withdrawl of fluid in the
filtrate; hence the mephritis is initially glofierular.

LSQZZZ;é‘Zhowed that all the strains of the strep-
tococcus used in his experiments produced so called
toxism filtrates often of ® nsiderable potency and it
seems possible that such toxins liberated by érowth of
streptococcus and eliminated through kidney might cause
glomerular nephritis in patients rendered highly sus-
ceptible in some way to these toxins.

) 727 e ,

In more recent experiments Longeope and his

workers prepared a bouillién filtrate of hemolytic

streptococcus and tested the skin reactions of perdons

)
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apparently normal, of those suffering Trom acute tondil-
1itis and of those suffering from acute and sub-acute
glomerular nephritis, they found some increase of skin
reactions, over normal, in acute tonsillitis, but that
it was definitely exaggerated in nephritis. Whereas a
normal individual may react to 1 to 100 dilution, memy
of nephritic patients react s trongly to 1 to 2000. Fprom
this it would seem that these pronounced reactions inlcate
that these patients have acquired, or posses a high dggree
of allergy toward some substance of H. strep. or in the
products of their growth.

| Inywdew of the frequencv with whidh glomerular nhA
ne phritis occurs with endocarditis,and because they ques-
tioned the embolic nature of glomerular nephirtis, Hich
and his workers sought to show that the high incidence
of glomerular nephritis in endocarditis might be refer-
rable to the action of toxinsproduced by themicroorgar-
ism in qguestion, rather than emboli. Using a sterile
bacterial free filtrate from 2 patient suffering from
endocarditis and showing signs of renal damage, he was
able to produce, in 21% of *he rabbits, (79 used in ex-
periment) Zomerular damage which he intérpreted as bedng
comparable to acute glomerular nephritis; although others
have commented upon the frequency of spontaneous nephritis,

he'statesﬂgggg;ggygwpgyg;wgncountered a case, and their
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control weries (90 rabbits) were free from it. Whether
or not they were dealing with a true toxin could not

be stated; however, they were certain that the renal
damage had nothing to do with allergy. 1

There is no evidence to show that diffuse
glomerula r nephritis is caused either by the lodg-
ment of streptococci in the glomerular capillaries,
or by the direct action of acteria in the kidney.
Careful and repeated cultures from large amounts of
urdna in studies of manv patients have yielded neg-
ative results. Cultures from the hl ocod stream at the
onset of the disease and during its course have given
negative results, and streptococci have not bemn found
in sections of the kidney.

It hasbeen the rather popular conception that
toxins elaborated by streptococci at the site of the
infection and excreted through the kidney may be direct-
ly responsible for the kidney lesions. Evidence points
against this concept of immediate damage to the
kidney by the bacterial products, because of the fact
that acute glomerular nephirits follows, rather than
accompanies the acute infection. Peters (wé) supports
this view w'th the statement that nephritis ménifests
itself in the 2nd, 3rd or 4th week after the onset of

scarlatina; at this time toxic manifestations have

=
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~ceases and there is présumable—am-excess of anti tﬁxin
in the bitddd. He also4states that persons immune

to the disease may never the less become infected
with scarlatina streptococcus and deﬁeloﬂ a typlcal
nghritis,.

Lyttle (33 observed the sediment count on a
carefully controlled group of patients with scarit
fever. In none ofthese cases did nephritis develop.
Five patients received from 2-1200 units of anti toxin
before the 5th day of the disease. Serum reactions
were noted on the 6th, 7th, 8th and 9th day following
the injections. These patients did not show, at a
later date, dediment counts different from those pre-
sert ed by patientswho received no serum. During the
period from 8-45 days after onset, all cases shuwed
in varying degrees an increase in the excretion of pro-
tein, casts and cells. These were all qualatative changes
which take place in nephritis and which occurred
at the time past scarlatinal nephritis is most likely
to develop. In view of this it appeared likely that
the same mechanism is at work in both conditions. From
these observations he sugges ed that the majority of
individuals who contract scarlet fever make a satis-
factory immunological adjustment in the pégf febrile

period. Hence kidney damage is slight and shown only
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by careful _examiniion of the urine. In other words
the nephritis is aborted. Individuals unable to make
this adjustment develop true post scarlatinal nephritgs.
Though it is difficult to meamuwre with accuracy
the time interval between the onset of tonsillitis,
sinusitis ete, and the onset of nephritis, it rarely
happens that the two comnl itionsappear simultaneously,
for the first symptoms and signs bf acute nephritis
are usually observed during convalescence or at least
several days after the onset of the acute infection.
It wasthis time relationship which led Von Pirquet (49
to draw an anelogy between the specific complications
of scarlet fever, such as acute nephritis, and the
occurrence of serum disease following one to two weeks
after the theraputic administration of horse serum.
Von Pirquet &) sta es that Schick (1903),by an
exact observation of very many cases of scarlet fever
noted the followings
(1) That nephritis is only one of the typical

sequela--equivalent and often very closely

combined are; lymphadenitic affections of

the regional glands, characteristic, rises of

scarlet fever.

These were interpreted as probably being local

repitition of the primary process. It was

S— e e



It was suggested that“the disappearance of the rash,
and are able to produce a new infection or toxic
action during the period of predis position, which is
to be explained as a hypersensibility of the organism.

As mentioned previously, Loncope (%) later
supported this conclusion.

Friedmam and Peicher (%) in 1928 found the
serum of scar®t fever patients; with nephritis; con-
tained in the ghird week week of scarlet fever an
extra ordinarily large amount of & ti bodies, whereas
the serum of scargét fever convalescents with out neph-
ritis contained in the 3#d week an extremely small
amount. They did not find that anti bodies appeared
more abundantly in the serum of scarlet fever patients
with septic complications than in serums of patients
with uncomplicated scarlet fever. They believe then »
the premature anti formation to be the cause of nephritis.
They suggest the following hypothesis:

By the action of anti W dies on the streptococcuy
endotoxins are set free, and these are the cause of npph-
ritis. 4Anti endotoxins are also produced which are able
to neutralize the action of the endotoxim 4s a usual
thing, the antioxins are produced at the same time as,

or earlier than, the anti bacterial anti bodies.
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In a certain number of patients the anti bodies
appear very early and the formation of antl toxins
does not keep Pace with them. ‘Ihese are the patients
who develop nenhritise. |

In 1931 Baehr (B proposed that the products
of cell destruction caused by damage to fenal parench-
yma during scarlet fever might act anti genically
during convalescence and give rise to nephritis, no
matter how prolonged unless the streptococcus are
killed off and pa ient recovers from the infection.
These finl ings were based on careful observation of
Streptococcus Hemolyticus bacteremia. In those cases
in which the organisms were repeatedly found in the
blood no cases of glomerular nephritis were reported.
In those patients who avparently recovered from the
infection, glomerular nephritis was responsible for
urenic death in 33.3% of the cases; another 1/3 died =
in sub-acute or chronic stages of glomerular nephritis

Kellett‘Ggi in experimenting with_ﬁoéd compliment
estimationsghhii,thét in three cases of glomerular
nephritis the;bddod compliment was much lower than
normal but gradully returned with recovery. No such
drop Was‘seenin chronic nephirits. In way of an
explanation he suggested that seversed anaphylaris

might be the underlying mechanism of glomerular nephritis--

D




reversed anaphvlaxis Kellett (@4) defined as shock
dependant on a reaction between circulatory anti bodiss
and antigen fixed to the cell.

Upon this hypothesis ofreversed anaphylaxis
Kellett @y) suggested that acute glomerular nephritis
mav be a condition, essentically gemeralized, resul-
ting from a reaction between anti bodies elaborated
by the body and toxins elgborated by the orginanisms
that plaved a part in the original infection; the toxins
having been fixed in some way to the tissue cells and
more particularly those of the kidney invwhich they
' would be concentrated and through which ‘hey are known
to be excreted. 'he kidneys may therefore be expected
to suffer the greatest damage, and glomerular nephritis
will arise in patients in whom anti bodies, prematurely
formed can be demonstrated.

In 1908 Pearce {37) noted that the serum of animad
suffering from an experimental chromate nephritis has
the power to produce kesions of the kidney when injected
into a normal animal. Dogs were used, and eight cases
of nephritis were produced by this method.

Smadel (49 st& es that Linderman was the first to
use anti kidney serum experimentally. |

Quote from Cecil (2): "In 1928 Masugi demonstratéd

that an anti kidney serum, produced by the injection of

e
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rat kidney emuld on into rébbits, when injected imto
rats gives rise to acute or chronic nephritis--" These
results have been confirmed and greatly extended by
Smodel and Earr (4’4‘).

The preparation of their anti sera was a rather
complicated procediure. Inorder to avoid reactions
from serum, red blood eells, etc. the organs were
thorougly profused with normal saline and all blood
was washed from the a gan.

lThe anti kidney serum was prepared in the rabbit
by immmnization with a saline suspension of this per-
fused rat kidney.

There experiments were as follows:

Group I  Eight rats received a total of 3 cc/100
gms. body weight of anti kidney serum in
divided doses, over several weeks.

Two rabbits received .45 cc/100 gms. body
weight. +hey received two injections on
consecutive days.

Group II Two rats were given .65 cc/100 gﬁs. body
weight-~four divided doses at four day in-
tervalse.

Group III Two rats were untreated.

Two rats were given the serum of a rabbit

i WiItHh Fat Serum.



Two rats—recetved-gnti-klidmey serum completely
absorbed by rat kidney or liver. All of the rats whigh
received anti kidney serum, except the last two in

grarp 111, Bowed elinically severe albuminuira,
eylindersia, anasarca but not hematuria.

Rapidly fatal nerhritis results by injecting
rela tivelv la rge amowmts of kidney serum at frequent
in ervals. The smaller dose injected the milder bbeomes
the re phritis.

The majority of rats which surviéved the initial
stage of this experimental glomerular nephritis con-
tinued to show marked albuminuria with casts until
they died or were sacaraficed months later. The
terminal picture wasmuch like that of the terminal
stage of glomerular nephritis--retemtion of urea,
plasma protein deficiet, anemia, and hypertension.

They W were able to verify these results in
more recent experiments. Although they discovered no
new lesion but did differentiate the early histiolog-
ical effects of the nephrotoxin from those of the non
organ specific tissue anti W dies.

They were unable whether the endothelial prolif-
erat on was attributable to the nephrotoxic or anephy-

lactoid effect.
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Swift and Smedel-(#s) have shown that a
Saline extract of perfused rat kidney administered
intravenously to rats immediately before injecting
an anti rat kidney Serum by the same route s Prevert s
renal damage--a preliminary injeciion of physological
salt solution or &f an extract of perfused rat liver

has no preventative effect.

This seems to show rather definietlv that the

neophrotoxic effect induced by anti rat kidney serum

is dependant on a relatively organ specific anti body

nevhrotoxin,



SUMMARY

» In conclusion, then, one may summarize the infor-
mation, concerning the etiology of glomerular nephritis,
presented in this discussion as follows: the true glom-
erular nephritis follows acute inféctions, proven to be

due in such a large proportion of instances to haemolytic
streptococei, that at present it seems justifiable to
consider, at least one variety of acute glomerular hephritis,
as a manifestation of streptococci infection. Experiment-
al results as well as accurate observations, with ehemicals -
and poison fail to show that they will result in a true
inflamatory process in the glomeruli. Predis poéing'
factors, esvecially exposure to cold, may have a definite_
etiologic role. It can not be proveh that the acute
glomerular nephritis depends upon infection by a particul r
form of strepﬁococcus, or upon the invasion of the blpod

or the involvement of the kidney by streptococci.

There is some evidence-however- which indi;ate that
patients suffering from acute nephritis are abnormally
susceptiblé to the products of the growth of hemolytic
streptococcl; and it seems possible that some altefed
reaction of the tissue such as occurs in allergy, or
some pﬁﬂsnaflyfantinbody reeponse 0 the iurection 15
the dermining factor iIn the development of acute glom-
erular nephritis in individual cases. |

From the experiments/with Anti kidney serum, it appears
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that the'h&eme&ytic-strentococeus produces with in

suscenptible individuals nephrotoxib immune bodies. There

then may give rise to actue or ehronic nephritis -- It is in
relation to the latter form that it is a possible explanation

for the cases of ehronic progressive glomerular nephritis in

which most rigid elimcal, bacteriological and immunological

studies fail to produce e vidence for the persistence or

recurrence of strentococcal infection to account for the relentless
progression of desease; however this is of 1little value in those
ehronic eases which begin insidiously and with out apparent

relation to a recogniged preceding infections process.



BIBLIOGRAPHY

(1) Addis T., and Oliver, J.: The Remal Lesion in
Bright's Disease, Hoeber, New York, 1931.

(2) Boehr, G.: Renal complicat.ons of endo carditis,
Tr. Assoe. Am. Physicians. 46; 87-95, 193l.

(3) Boehr, G.: Neture of Glomerular Nephritis, Bull
New York Acad. Med. 14;53-64, 1938,

(4) Boehr, G. and Lande: Glomerular Nephritis as
a comnlic-tion of sub--acute streptococcic
endocarditis, J. A. M. A,:75: 789, 1920.

(5) Boehr, G. and Ritter, S.: The Arterial supply of
the kidney in Nephritis, Arch. Path. 7: 458~
472, 1929. _

(6) Bell, E., and Clawson, B.; andnHartzell, T.:
Experimental glomerular Nephritis, &m. J.
Path. 1: 274-256, 1925.

(7) Bell, E., and Hartzell, T.: Etiology and develop-
~ ment of Glomerular Nephritis, Arch. Int. Mdd.
29: 768, 1922.

(8) Bell,E.3 Pathotenesis of Clincal acute Nephritis
_ Am. J. Path. 13: 497-552- July 1937.

(9) .Blackfan, K.: Acute Ngphritis in children with
snecial reference to treatment of uremisa,
Bull. Johns Hopkins Hposp. 39: 69-90, 1926.

(10) Blackman, S. and Brown, J., and Rake, G.: 7he
production of acute Nephritis by means of
a pneumococcal auto-lysatey Bull. Johns Horkins
Hosp. 48: 74-88 1931,

(11) Blackman, S. and Rake, G.: Acute Pneumococcal Nph-
ritis, Bull. Johns Hgopkins Hosp. 51: 217 1932,

(12) Cecil, R.: Glomerulo Nephritis, Test book ofi
Med. Pg. 936-940, 4th edition, W. B. Saunders
Co. Philadelohia, 1938. '

(13) 6hristian, H. and O'Hare, J.: Glomeruler lesion
in acute experimental (uranium) Nephritis in
rabbit, J. Med. Research 28: 227, 1913.



(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

Dickson, E.: Experiment al production of chronic
Nephritis in asnimals by the use of uranium
nitrate, Arch. Int. Mad., 33 375, June 1909,

Duvol, C., and Hibbard, R.: Experimental Glomer-
ular Nephritis induced in rabbits with the
eéndotoxin principle of streptococcic scarletina,
Jo..Exp. Med., 44: 567,- 580, 1926.

Eishberg,A.,: Pulmonary tuberculosis, 3rd editinn,
Pg. 268, 1922. Philadelphia

Fishberg, A.: Hypertension and Nephritis, 3rd
edition, Philddelphia, Lea & Febiger, 1934,

Friedman, U. and Deicher, H,: Scarlet fever--
pathogenesis, J. A. M., A., 90: 1502, 1928,

Frothingham, J.: Glomerular and arerial lesinn
- produced in rabbit kidney by diphteria toxin
J. Med. research 30: 65, 1914.

Gray, J.: Causes and Sequences in Nephritis. J.
Path. snd Bect. 31: 191, 1928.

Griffith, J, and Mitchell, A.: ‘'he diseases Bf
Infants and children, W. B. Saunders, Pg. 460,
PAtYadelphia, 1937,

Hiia, L.: Studies in Nephritis of children--
Clinical consideration of classification eti-
ology prognosis and treatment. Am, J. of
diseases of children, 17: 270, 1919.

Karsner, H,: Congenttal Nephritis, nNew York Med. Jde,
88: 1076, 1908,

Kellett, C.,: Compliment titre in acute nephritis
with special reference to causation by reversed
anaphylaxis, Lancet, 2 1262-1265, 1986,

Le Count , E.,and Jackson, L.t Experimental Streptococcus,
Nephritis in rabbits, J. Infectious diseases.
15: 389-406, 1914,



(26) Leiter, L.: Experimental ¢hronic glomerular nephritis,
Arch, Int. Med., 33: 611-631, 1924,

(27) Libman, H.: The clinical features of cases of sub-
acute bacterial endoecarditis that hmve spont-
aneously become bacterial free, A. 3. Med. Sc.,
146: 625, 1913.

(28) Loncope, W.T., Obrien, D.P., McGuire, J., Hansen, 0.C.,
and Denning, E.R., : Relationship of Acute inf-
ection to glomerular nephritis, J. Clin. Invest.,

5: 7-29, 1927.

(29) Long, A., and Finner, R.: Experimental glomerular
nephritis produced by intra renal tuberulin
reaction, A. Jour. Path., L4: 571, 1928,

(30) Loncope, W.T.: The pathogenesis of glomerular neph-
ritis, Bull., Johns Hop. Hosp., U5: 335-360, 1929,

(31) Lyon, G.: Inflammatory changes in the kidney, Jour. of
' Bact., 9: m, 190”-0

(32) Litue,os.w.: Nephritis, The Grafton Press, New York,
19 . .

(33) Lyttle, J.D.: The Addis sediment count in scarlet
fever, J. Clin. Invest., 12: 95-103, 1933.

(34) Mclean,8.: Albumin and war nephritis among British
troops in France, London;n1919.

(35) Ophulus,W,: Experimental chronic nephritis, J.A.M.A.,
4g: 1483, 1907.

(36)ophulus, W.: Nephritis, J.A.M.A., 65: 1719-1725, 1915.

(37) Ophulus, W.: Etiologg and development of nephritis,
JoAM.A., 69: 1223-1227, 1917.

(38) Panacoast, W.: What is bright's disease, Published
by author, Philadelphia, 1882,

(39) Pearce, R.M.: Nephro-toxic substances in the serum of
animals with experimental nephritis, J. Med. Res-
earch, 19: 269, 1908.

(40) Pearce, R.M.: Problems of experimental medicine, Aroh.
. Int, Med., 52 133’ 19105 .



(41) peters, J.P.: Some factors in the etiology of Brightfs
v disea.se, New Engo Med. JOUI., 213: 53’659} 9350

(42) Rieh, A.R., Bumstead, A.H., &nd Frobisher, M.J.:
Hemorrhagic glomerular lesions produced by
filtrate of stmeptococci viridans oculture,
Pro¢. Soc. Exp. Med., 26: 397-399, 1929,

(43) Smadel, J.E., and Farr, Lee E.: Experimental nephritis
in rats induced by injection of anti-kidney
serum: II. Clinical and Functional Studies, J.
Exper. Med., 65: %27, 1937.

(44) Smadel, J.E.: Pathological studies of the acute and
chronic disease, J. Exper. Med., 65: 541, 1937.

(45) Swift, H.F.: and Smadel, J.E.: Experimental nephritis
in rats induced Dy injection of anti-kidney serum;
IV, Prevention af the injurious effects of nephro-
toxin in vivo by kidney extract, J.Exper. Med. ,

65: 557, 1937.
(46) Pirqu;;ilc.E.: Allergy, Arch. Int. Med.,, 7: 259-288,

(47) Winkenwerder, W,L.; Mc Leod, N., and Baker, M.: Infect-
ious and Hemorrhagic nephritis, Arch. Int, Med.,

56: 297-326, 1935.



	Etiology of glomerular nephritis
	Recommended Citation

	tmp.1453137125.pdf.A4Do2

