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Introduction =~ De nd

Proposad Contants,

*luid into the sarous

by

Bropsy may be defined as She affusion of serous
cavitias and the connective Hissue spacas of the body, that is, into whas

has been callsed the "lacunar system™ by C. Achard,{l] ™dema is dropsy lim-

ited to the commective %tissue; it msy be loczlized, or involve the whole org
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snism, waen it is the aNnaBarca, This problam of edema, the quast-~
ion of how a eell, an organism, or the body as a whole comes t0 hold an ab-
normally large amount of waber is but a sub-heading of a s8till greater guest-
ion. This is the physiological cuestion which asks why & cell or group of
cells in a plant or animal holds any water at all and why undsr normal cir-
cumstances this is so constant in amount,

Tdema is o symptom with clinical featurss that have besn well described
for centuries, though its mode of production nas bsen the subject of purely
theoratical and largsly unproductive sosculation, Not until a definiée funct-
ionnhad Deaen assignad t0 Gthe sarous fluidg which bathe the connective tissue

and fills the lacunar spaces, did it Become possible o consider edemd a3 a

dissurbance of & naermal function., Indead,this paper

Wiater letabolism As Regsards 1ts Disturbance in Renal Disordsrst, This

=)

5

normal function is mainly concerned with the ragulation of the body fluids

walch constitube ocur intarnal aconomy. I1Ib serves %0 re

3

gulata the composition
of %the blood, and plays & most affective part in maintaining constant its
pressure and volume, The lacunar or "interstitial" fluid, owing o thes =as8e
of intarchangze Datwesn it and fae blood; aither dilutes the substances which
ares in excess in the blood, in i%s own slastic wolume, or =lse, atilizing

its own raserves, poirs oubd "into the blood strsam such substances as ars

neaded, . ' DN Aae
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Tdama reasults from a disturbance of this function, and from an

ence with tha normal regulation of extravasation and absorption,
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whare 1s Seen,

It is due to this nobtion that new paths of ressarch on the pathogenssis

P

of adema havs besn opsnad up, and both physician and vhysiocloglst have Dbasn

i

o
W

guick %o defset cartain important factors in the production of this condifion.
hese ars, the ratention of sodium chloride, alt~rations in balance of proi-
eing and of lipoids and variations in the distribution of 4ddectrolytes,

Although this problem cannot actually be said $0 have basn solved, it can
) £ v 2 4

w7ith the aid of ohysical chemistry, at lesast be appruoached in a scientific

mannar. <hese views on the causabtion have affactsd treatment considerably.

by

Of all the clinicsl §ypes of edema that of Bright's dissase haszs been the most

P

affected by this advancs in ¢ur kmowlsdge. This is, in fact, the typa of ed~
ema in which the mechanical factors of vascular disturbancs plays the lasst
part, and where, on the contrary, changes in the physical chemistry of tha

4 +

pody fluids and of the tissues ars of grealtsr importanca.

B =

In considering, tharasfore, the nroblem o0f renal sdema w2 are underiak-
T2 % 3 x

ing the study of one of She most fascinating chaphers in zZeneral pathology,

t its Dest, fthe increasing tendancy of normal and pathologic~

{3

al physiology t0 rely upon ths physico-chemical sciences for an sxplanation of
I =1 X & P

the vast phenomena of 1lifs, OF course ithe task 1s still unfinisged, and the

[ o)

msny ressarches which we must pass under review are but the foundations ¢
s structura incomplafe as vet.(1l) (16)

I intand in this papar $0,{1l) briafly review the history of renal sdems
from the sarlier %imes $o the present , fcuching on tne szlisnt features
only, (2) revisew thes princinple theoriss as to ths eftiological factors of
the condition, dwelling more in detail on the work of the past %ten or

tvelve years, (3) discus the clinical aspects of renal adema, (4) presant
six cases as typical as possibls of the various types {8) thoroushly discuss

modern mathods of Sraatment and{6) to brisfly sum up bthe contents of

and the conelusions I have drawvn from & raviay of the lisarature.
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Hist

v 1

To write &hs history of ademz, in
ad is %0 writs also the history of drowp

P

The connective %tissue spacas and
iology and pathology, show a unity of ¢
ifiss their inclusion in%o ons and the
authors such as "rasistratus bealisvaed ¢

of the llver., Galsn, denied this, cons

turbance of blood formation, vub as he

ry

heaonostic organ,

ondarily,

discovery of the circulation of tha Dblo

culatory disordsr. As narly as 1822,

1 deamonstratad the part playe
Followingdiscovery 0f the lymphati
ionvars named a3 atlologlcal TFactors by
"Nosography? (1)

i

Thea rola of wha: ba Hormad b

by tie researches of

large ouantity of watsz was introducad
stitlial absorpsion becane lass active a
An hydrsmia was next thought of as
imr had obsarved %that the bloed of card
sham obher cases, and abtribubted this 3
urine. Meanvihila a new causs for this
discovared, and was novw neld to bs the

Richard Bright, physician to Guy's

orical

80 far as 1ts pathogenasis 1s concern-

"U

sy in gensral,

the sarcus cavities both in their phys-

unction and disorder which alone just-
same lacunar sysiem, The anciani
hat all drownsy was due t0 disturban€es

idering that dropsy =wss dus S0 a dis-~

(=g

1e admitiad that 1% was alvays affectied primerily or sac-

o

roduced a nev and fundamenisal factor into the prodlem by the

0d. Henceforth dropsy became a ¢cir-
Lowaer nad produced asdema by the lig-

ular veins and later, Bosrhasva

¢ by venous distmrbancas{l)

¢ cireulastion, discrders of this funct-

e
€3]

Pinal in She last edition of h

lood dyscrasia was brou

Talantine and Vogel, who showed that when = L

into tha sysi-mic circulation, inftsr-

nd serous axtravesabtion miznt occurs (1)
& czusal facbor. Becousral and Rod-
isc patients contzined less albumin

o the .3é3s of slbumin

dyscrasia dus to albumenuria had been

Hospitzl, in 1827 and 1831 astablished
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tna connection between dropsy and lasions of the kidney., He dascribed

4

unable to determine whether or

",

thraa typas of nephropathy,

not %hay Wwars tihras stages of the ssms disezsa, Thase vare: the large white
inay, tha large rad mottled kldney and the indurated and contrscted kidney.

Pravious to this ¥Vells,in 1812,had demonstrated the wnresance of blood sarum

cass 0f anasarce followin

it
=)
=
2]
fuis
=
b
f il
3
b}

nitric acid and heat. Bub Lo Bright belongs the cradit of discovaring the

N

fraguent alatlo ship betwesen albuminuria and thosa changes in the kidney

ahich constitube nephritis., Sine- his time, the im-ortant cazuse of dropsy

nd aven now the whole guest-

o]

has basn the object of innumerabls observabtions
still orovides an inexhaustible subjeact for discussion. (1)

1

Hany aubhors ané cf the opirion a0t only that this form of eodema differs

]

ns8antially from tius ofhers by resscon of its greater complexity, bat that

She varlous Sypes of edama, and,
varioug aclactic theories have sprung up %o account for many obscure pien~-
omeng, “clactizism, hovewmer, in explaining

bubt & cleavar asvasion znd conveniant way of asvoiding difficulties, In the

ot

case 0 adema, thers ars of courge, as far &s the con

ance ars concarned, obvious stiological diffearances, Havar the lass, whe

avar ths c¢linical conditions, the different varinitiss of adsma huava cartain
fazturas dafinitsaly in common. Tdema fluild Ras much{not eniirely in cardiazc

and renal casess) the same composition, it cccurs intthe same parts cf thse
crganism, 1t produces the sams disturbances, znd 1t behaves in the same way
undar influsnc~ of machanical action, gravity, and =xcessive Intuke of wziar
snd salt, (1){15){28])

Of clearly dafined snhysical or chysico-chamical sxplanations %wo have
assumad speclial prominencs, The Iirst, orizginal with plant physiclogists

znd widely adopted by animal physioclogists 13 the osmotic theory of water

absorption. Briefly, according tb this therory the body cells are surrounded

by a s mi~ % 3 hie: i
X O0-callad semi-parmesbls membrane which by definition is one that is
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oarmeabla 0 & solvent but not to zkl dissolved substancss, The movemsnt of
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ffarancas in the concenbtrations of dissblved sub-

vithout the cell, thea water baing carried in the dirasction

The sacond axzvlanatiocn of ~dema,

Cohnhnaim and Lichtheim inlB877, Brisfly formulated, it holds that variat-

ions in pressurs of circulating liguids

such a5 blood or lymph are chiefly

rasponsibla for thes variations in $ha amount of wabter hald by the tissues, in

that

in prassurae the circulating ligu

5

d8 ares suppos=d %o be

o

the vessel wadls and into tha tissues. (16)

As marly as 1878 C. Bermard had hintad at the possibility of a central

tH

narvous conbrol or brain center for governing the water contant of the

intarnal "miliesun, (13)

Z1i%h the advance in

in thes blood plasmz has come Lo play an
certain forms of edema,

cluded that a rise in capiliar;

cnamiss

ry, %he dimunition ¢of fthe proteins

important part in the asxplanation of

This part 1s basad on ths work of Starling vho con-

#1ll upset the normal balance be-

tween the processes of exudstion and absorpticn in favor of transudation and

the blood will bacome moras concentrated,

absorption and the volume of blood will
tissue fluids,

?idaljin 1902 first noticed that a

latad with a fallure als0 t0 axcrafa sod

sodium chlorids ratention. The ressarchs

of L., Blum and his co-workars have shown

Cavor

H‘

while & fall of pressurs will

be increased at the =xpensaes of fthe

failure to axcrets wabar was assce-
iunm chloride, in other words s

es of Hagnus Lavy and aspecially

sodium chloride is not reotained simply as a crystalloid molecule but that it
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the Cl ion from that of the Na iond1l3)

1 by the study of colloids and

thelr propertiss, dartin Fischer who considers sdsma sssentially a problem

0% colloid chemistry in 1908 believaed that the greater absorpbion of water
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was dus t0 a nyperacidity within the vissues, primarily caussd by aninsuff-
iciency of avallable oxygan for the tissues,{1){16)

Tppinger in 1913 found Shat thyrold sxtract favors She zbsorption of ed-
spa and sinees then many chapters on hormonal causes and therapy have besn
written. (13)(14)

Zince the invastigéticns of A.A.Zpstsin In 1914 1t 1s genersally known
taat the fundamental changes in tns composition of tha lood in nephrosis
consist in{i] lowering of the sarum protains, affacting Shs albumen fraction

mora than the globulin, so that there is & fendency toward an inversion of

-t

the albumin- globulin rstio,(B) increase of ths lipoid conbent of the plasama,

Correlatad with the increase In plasms lipoids is tha nrassnes cf doublas
rafractile bodias in tus urine(iunk) and deposits of doubls rafractila lip-
0ids in %the kidnay %ubules, shown 50 bs asSers of cholesierol, (1){28)

The most racent work has besn done by Barkar and Xirk(3) and by

Finally Hirk of Cmaha has conducted a saries of investigations in 1931

L 1

at the Univars R

ty of Hebraska, Collsge of Medicine, Hesearch Dept. concern-

b

ing the zlbumen-zlobulin ratic,ph of the blood, niftrogen balanca and

water balance following the sxparimsntal bleeding of dogs. (51)




The Causative Faciors of Ranal Wdema,

History teaches us that the viaws of modern timss constantly revert to
thoge points whieh wara regargde&by aarliar observers as settled, then, thers
is ample Jjustificatiocn for bringing 0ld notions to viaw,.

Calvin and Goldberg(9}, in reviawing the relationship of cholasterol and
edeamna, stats that; the milky appearancs of ths sarum in certain cases of renal
diseaase was first noticed by Blackwell and Bostock, 1825 -27, Christison dem=-
onstrated that it is due to fat in tha serum., Port and Chauffard, Laroche and
Grigaut,’in 1910 - 11 showad that lipoid as well as fab caused a milky appsar-~
ance of tha serum, Shat sz marked hypercholassterolesmia may be present which is
not present in cardiac adems an@l that patients with marked nitrogen rateﬁticn
had low cholastarol valuss in the blood. ZXaisarling and Orgler in 1902 dr~w
abbtention to doubly reofractils lipsids in the kidneys of patients dying from
certain forms of renal dismase, Adami and aschoff proved $these doubly refrgct-
ile lipoids %o be the asters of cholastsrol.

It has now baen astablishad by many diffﬁfﬁnﬁ’iHV@StigatOrﬁ that marked
lipemia and lipcoidemia{cholastarclemia) ares practically constant observations in
the nephrotic syndrome,¥hathar in the rare trus nephrosis or the mora common

nepirotic type of zglomsrulg-nephritis, The only exception is in the sxtremaly

maciated patients. In amylcoid nephrosas, if patisnts are well nourishsad the

]

lipoidemis may be marked, but zs most casas of amyloidosis accompany wasting
dis~ase, ths fal contant is not usually alevated, As cholasterol is ralatively

228y 50 detnrmine, i% has bren studied most =xtensively. In the nsparofic syn-
drome tha blood cholestarcl is oftan ovar SOCmg.%{lass than 200 being regarded
as normal)

The caus» of hypercholastarclemia is not as yet dofinetly sstablishad,
there ére saveral diffarant theorias,

l. The damage %o kidnesy is primarily a fatty degeneration rasa;ting in

doubly rafractile lipoids appearing in the ftubular spithsalium and urines with




resultant hypercholssterolenia,

2. A primary or sacondary disturbance of fat metabolism, esxtras reonal, res-

*

alting in lipoidemia, and the asxcreticn of the esxcessive amounts of cholesterol

t

through the Kldnav, the cause dapesndant on lipoidemis with renal damage.

3., A low amount of protein in the blood caused by axcration of albumin in

tha urine, and compensatsd by 2 hypercholestarolemia, -

")’)

4, A primary disturbance of liver funection resulting in retsntion of chod~
astarol in the blood wifh rasulting renal damags.
Eollart and Finger showad that a reduction of kidney subsfsnce does not

producs hypasrcholestarolemia. As the bile in naephrosis 1s low in cholestarcl,

they falf that the condition is primarily a disburbance in liver function,

Lass cholesterol is sxersted sShrough bile in naphrosis, indicating a reftention

types 0f cholasSaroclemia, sccording o Herrnstadt{9). 4 definite liver damags

‘axists as is shown by Knauer's obsarvation on symptomless bubt definite hypo-

glyeamia, found in nephritic children.

Mpstein baliavas that in nephrosis, both protain and fat metabolism ars
primary disturbances and that an associated thyroid disturbsnce occcurs wigh
hypercholastarolamia,

Hiller and his co—vorkers{21} shownad that naphritics can burn fat as off-

sebivaly as normal individuals, and suggest that hypercholssferclesmia is due

to g disturbancs in the machanism for transferrancs of lipoids from the blood

Lowantnal{9) belisves that the 1lipemis and 1lipoid dagenaration of kidney
is dus 50 a primary disiurbance of lipoid metabolism and than the deposition
of fat in the renal tubules., Hes fed rabblits with cholesterol and producad
hypercholesiarcliemia with changes in tha kidney similar 5o those in human lip~-

0id nephrosis, He 4id not produce adasma howaver, Munk{2) statsd that cholestar-

0lamia indicates abnormal metsbolism and XKidney secgondary injury, #hile sxerat-
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nat hyps archo lastarolemia is a compensa-




9.

tory mechanism, that risas as the blood protains fall in an attempt %0 main-
tuin colloid osmotic prassurs. Barker and Kirk{3) also stats that prosesin fall
is accompaniad by a rise in cholestsrol,

Kollart and Finger felt that if fhe kidney could sxcraete the asxcess éhol4
astarol, no ad~ma would appear, but when 1lipoids were not sxcrated =dema would
follow. Lowanthal ststad that 1lipoid ratention parsllels the formation of adema
and axecr-tion of 1ipoid parallsls the axcretion of water. 3Bennett and his co-
workers {4) maintained that the machanism of sdama formation sné hypsarcholastar-
olamiz cannot ba explained butbt cases of renal adama without hyparcholasbtesrclaemisa
ars conspicuously absant and they doubt iffsuch conditions can occur, Hurphy
{33)(34) has recordsd obsarvations that the patiesdts with chronic renal dist-
urbance, showing »dema, abt aubtopsy had daposits of doubly reofractile lipeids in
the tubular spithelium of the kidneys and in the urine, while those not having
admma did not., The amount of adema and degres of hyparcholestarclemia vera not
rallal g% all times. Ha concludes that a dafective fat metabolism is the
primary factor and the deposit of lipoilds in the kidnsy is z result of a com-
bi na*icn‘of factors. iaxws~11l(9)} in a detallad study has concluded that although
thesa two factors are usually concommitant, possibly both due %0 the same path-~
ological lesion, they bear no ralation 50 causs and -ffact. The most recent
obsarvations of Calvin and Goldberg(8)(9) in 1931 seam t0 uphold this view,

1

Achard(l) speaks of a lmpocybic index of the Yissues sxpressad as
Chclasterol ’ '
Fatty acids. He cites evidence 50 show that the more fatty acids prasent in
the tissue the mors that tissue rasists imbivition and the more chiolastarol the
iess the resistance o iambibition.

Senator(55) about 1895 conceivad the idea that adema is largsly a rasult of
tha incressed permesbility of the capillaries, In a monograph{b5) he holds
that albuminuria is dus to a disintagration and degensrabtion ¢f the spithelium

of the uriniferous tubules which azllows for the ascape of zalbumin and glob-

ulin from the blocd stream,




10,

ieny studies havae boan meda sincs tha tlas 0f Senator and, loglcal argumants
both pro and con hava basn proposad. Loab(28) in Ais monograph on edema statas:
recent studiss of the circulation sspecially of the capillariss, bring avid-
ance that the permsability of $hese vessels is a variable factor which in some
way runs parailal %o their stﬁta of dilatation in rssponss to functional as

wall as pathological conditions, and Sthat pathological stimulation may cause a

73

£il1 further circulstory change and may in particular call forth an increass in
capillary permeability. This permesbility is & graded one parmitting slimin-

ation of different sized particlas through the vessel walls, Thus colloid parst-

icles of various sizes may leavae ths vassel wall and fill the iInterstitial spacas

o

around the vassels, Allevidence points b¢ the conclusion that thess changes

»

in vascular parmeabiliby are important fectors in variocus kinds of ademna.

Attampts to sxplain the causation of adsma have nasrly always been madae
from the point of view of local chemical and physical forces involved, Fhe in-~
adequacy of such explanations has bqéomq manifast to avary student of thas
subjact, aspacially when only one or two local forcas sra made $0 baar the
whola burden ¢f =dema formation. This is illustrated in the tendency at the
presant time to explain the formation of -dema as dua to a disturbanes of @gui-
librium betwaesn the osmotic prassurs of the proteins of the blood plasma and
the hydrostatic pressure in the capillariss,

Ex

With the advanee in physical chemistry, thabdimination in %he protains of
the blood plasma has coma %0 play an iaportsnt role in the explanation of cart-
ain forms of mdems, In discussing &ha role played by plasma profein deficait
it may be weall to combine the aarlisr works of Starling(46) and ths latar ra-
searchas done in what might be calle& the "Epstain are~a”, since 1927, In ra-
vieving this phase of the atiology of reonal adema Van Slyke ot al(48) sﬁate;

rotain caficit prodisposas 0 odema was first given Dby
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tha physiological axperiments of Starlingll8956-96., He measursd the osmotic

preassure of the plasma proteins and found it at a level of ab@ubt 3Dum. ,betwaen




11.

arterial and venous blood pressures, Starling pointed out that it 1s presum-
ably this osmotic attraction of tha plasma proteins for watar that balancas in
the capillaries the hydrsullic pressurs tending to force ths fluid oubt into thes
tissus spacas, and that when Gthe profain osmotic pressures Wezakens, bacausas of
dscrease in protein concentration, undus amounts of fluid ars likely %o pass
ouat infto the tissuas., He found that ths adematous lag of &z dog perfused with

arum ths adesms

w

Ringer's solution remained qdqmatoaé, but whan perfusad with
£1luid was reabsorbad. The salts presant, althougnh in molar concentration many
timas nxuceeding the proteins, have ralatively 1i4tle affect in controlling flqid
diffusi@n bacauss tha salts thamsalvaes diffusg freesly Shrough the capillary
#alls,

That proteins are scant in the plasma of many nephritic patisnts was noted
by Bright(l&Sé). Csataryl8ilinotad that the deficisncy affected $ha ssrum al-
bunin mors than it did thes globulin, so that the zlbumin:globulin ratio, nor-
mally 1.8 t0 2,0, fregusnily fell below 1 in naphritis. Thase obsarvations
have Dbeen confirmed and amplified by ofther authors, whose work has beren ra-
viawed by Lindar, Lundsgaard, and Van Slyka(27}. It was Tpstsin (1927}, 20w~
aver, who connacted the cobservation of plasma proteain daficit with Starling's
axperinental and thecratical work to form an explanation of the causs of non-
cardiac edema in nephritis. This axplanation, viz., thait tha decreassd os-
motic attraction of the proteins for watsr permits the n~scape of tha latter in-
te the tissuas, has b-sn confirmed by the work of Govasrts(1924), of Schade
and Claussen(1924) and of Copa(l928] who datermined dirsctly the osmobtic prass-
ure in the sera of normal subjescts and_of\napﬁritic patiants with‘and'ﬂithout
adema,

As urea reatantion in nephritis is the sign of a condition leading to ur-
nmla, so 1s plasma albumin daficit tha sign c¢f a condition leadingbto adama,
is, after renal failure, adsma is the gomplication that causes most fraquent

gongarn, so is deatarmination of the plasma protsins, after that of the ures
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124

axcrating ability,thes quantitative chemical sxamination to which we have coma
to refar most frequantly in judging the condition of patients.

In a roport on rasults from 75 nephritic patisnts Hoors and Van Slka(SZ)
have shown that when the total protein contont, normally aVnraging 7%, falls
balowB.2 to 5,8%, or the albumin, normally averaging 4,3%, falls balow2.3 to
2.7, or tha plasﬁ& specific gravity, norsally avaraging 1,027 falls balow
1.0225 $0 1.0235, »dema 1is ususlly pressnt., Thae figure mest closely connect-
ad #7ith the odamzftons fendaney appears 0 be the albumin, butb as tha globulin
usually remains unaffacted, the $0%zl proteins and the spacific gravity, whic
raflacts the total protsins, 28 a rule both parallsl tha zlbumin and show the
sama corralation with the eadama.

Thile ursa rstention is a warning, and not in its»1f apparently fhes cause

of uremia, thers is fair proof that plasma prot-in deficit is an importan

st
o)
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e
act causs of non-cardiac nephritic edema, .

48 might ba expeactad, the ralation batwesn protein daficit and adems
formation is nct an ~ntir-ly regular and uniform one. There ars other factors
vhich rasisi or reanforca ths hydropligenous affact of plasma protein deficis.

Jith plasma profeins near the lavael ab which thelr deoficit usually produces ed-

amg, the latter may ba prasant or not, and may come and go in thes same sub-

o

Jact, as thess obther modifying factors axsrt their influencs in one diraction
or the othar., Jalt intake is such an influence: a patient wvith fairly low
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nt and ~dana may losa tha latter meraly by baing put on
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a salt frea ragime, zslthough, as dopdrs

via have shown, #nbirs dis

appacrance ¢f adema 1is infrsguent 1if the proteins ure bealoy She above guoted
eritical levels, Theras are 0Other lass tungible influsnces, In a pabient
#1th tendency to adema barely under conbrol =adema may appear aftsr infactions

or oOparations, and disappear during rescovary. In some instances favar sppears

"
o

50 tend to make adema disappsur; in othsrs vomiting shows daziccating »ffact,

L2

And in soms cagas on the bordsr lina odema comes and zoes for ne oObsarvabla




In the first weeks of acubts nephritis adans moy occur with plagma nrob-
ain level noraal; %his »dema is dus t0 s0me influsncs gult= apart from th» os-

motic affmct of the plasna proielins; 1% may ariss from sone toxic affact in-

grassing caplllary parmeability., Again in the t=rminal sfSage of hamorrhagic

oy
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8 »dema may occur as tha rasult of hesart fazailurae,
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or artsriosclerotic nani

Jith thesa sxceptions, the sccumunlated dadba indicate thal
znd dominabing factor in producing non-cardisc =dema in Bright's diseasae is
plasma atbumin deficit, the ~ffact of which 1s only modified in degres by other
influences, and that Epstein's application of 3tarling's theaory has baen just-
ified by the studiss of subsaguent investigators. o= QwiJ el viad

The fact that tendsncy 50 sdema formation is clossly related %o plasma
albumin daficit and ralatively unaffactad by globulin changes is exzplained by
Govaarts' finding that the aldupin sxerts four times as much osmotic prassure

par gram as bthe globulin,

h

The most racant work has baen done by Leitor(24) and Barker and XKirk(3)
w10 hava conclusively shown experinentally that a low amount of prot~in in the
blood is an important factor in the davelopment of ~dema in dogs. Tha3sae
authors reduced blood protein by plasmapharasis, that i1s, the dogs 7ars blaed
at intervals, tha sermm discardsd and the cells and Locke's solution reinfusad.
Tdama daveloped in dogs 7han tha blood probtain had failan %0 Zﬁ or beslow,

The degrae of adema could b~ varisd or caused %o disaépqar promptly by rais-
ing or lowaring the blood proteins. XKirk in s personal ccmmunication statas
that by varying the nitrogen balance of patients in the Tetsr Bant Brigham
ronal clinie, adema could be caused to disappear and reappesar also., This seams
te prove without doubt the facior played by the plasma protein deficit, asp~
acially the albumin portion, is of vital imporbtance in the satiology of ren-

al odams.

6]

Tha action of crystalloids in the causation of adema was at first a
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cribed solely to thsir osmotic pressurs. We now know obharwise and can better
defins the funection of ths elagtrolytes in the axchange betwsan the blood and
tissuss, and aven ths part thay play in the perasability of the membranes,

Sodlum chloride aspecially has bean ;ncriminated in the production of
dropsy. ZHRetention was notad in acubs nephritis first_in 18%7 by Bohne({l).
In 1902 Achard and Loapar{l} concludad that retantion was not solely dependant
on changes in ths kidnay.

In hydropigesnous nephritis Strauss({l) found rstantion of sodium dhloridas
without retenticn of phosphorous or sulphataes; in cases of sdema ha found a

dacrazssa in diurssis after the ingestion of sodium chloride and an increase

in chloride axcreflon when the edema disappearasd.

423

The partisians of the thpory of the ronal origin of chloride rotention
sought $0 axplain the edems by siaple modifications in tne thrashold for the
axcration of salt and wstar, In the patient with Brights disease, in zceord
with this theory, tha rsanal threshold is raisad aftsr ths ingsstion of salt,
but doass not fall agaln subsequantly, With & salt free dist howavar, the ren-
al thresholditbecomas lowarad and an excreation of the ratainad salt again ba-
comas possibla,

Achard(l) assumes thn existance of sxtra-rsnal factors in causing the
rotantion of salt and watar -- moracover, Ambard{l) who introducad ﬁha form and
tha coneaption of a renal threshold, has recently abandoned both, and now
thinks the axgretion of = substance is dapendant on its combination with ran-
al albumins,

Blum{l) in a long sariess of papars, has emphasized the cardinal rols of
the Nz ion, convarssly it has been shown that chlorides, other than that of
sodium do not producs adema(2)(23)

The distinction betyesn the affacts dus t0 tha Cl ;nd ¥a ions raspact-
ively is made possible by the rather dalicats studycof the metabolism of

Chloridas and of sodium. 3Blum and his co~workers(l} nrave shown that thn rat-




antion of sodium is alvays accompanisd by & wabtar ratention, that the loss of
sodium by a wabtar 1loss »ven in chlorids retention., Horeovar it soon bacomes
racognized that the whola mineral aguilibrium must be taken into consideration,

In his racent work Ambard{l) attributss the adems of hydropigenous nesph-

ritis to be due %o a hypochlorhydria of the tissues, He considers that in

ot

his affection, tha iso-elactric point of the zalbumin is displaced toward She
acid zone., As a result bydrochloric acid is lost from the slbumin of fthas

blood snd tissues, with a lowaring of thsir osmotic pressure and a transudat-

ion of water into the lacunar spacss.

1

As far bnack as 1908, Hartin Fisch-r had concaived and published ideas
basad on rether a radical dsparturs froa any theories at that time. Sinece
than mors work has Dbesen done %o substantiate the obsarvations of Btarling
and mors t0 disprove Fischer's points, naverthaless , some of his proofs are

s impossible to omit them in a paper of

o

so ¢onvineing and logical that it
this sort.

Fischrrs argument and subssqguent proofs ares briasfly as follows. The ab-

sorpbion of water by living msttesr under physiological and pathological cond-

ot

bt

itions 1is debtermined Dby the colloids conbuined in if and %their states, ILyo-
philic or hydrophilic colloids ara $hos= resuliing when ths subdividad materisl
is a s0ivent for ithe dispersion medlium and ars biclogically important becauss
they constituts ths dulk of protoplasm, To discover propsriias of lyophilic
eclloids, particularly their relation to watar absorbtion of solvent, Fischear
studied the bioclogically important colloids, fibrin, gelabtin, gluten, alsnré-
nat and blood serum. Ie discovered Shat these colloids when placed in distili-
ed walsr zll s¥ell some but swell much more in any dilube acid; absorbing in
som~ instances 30 or 40 times their own weights,{16) Within ceartain linits

the amount absorbed increases with the concentration of the sacid. The same

holds true of alkalles. Further observabion showad that addition of any salt

to the solution of zacid or alkaelies raducas the zmount that the colloid swells




anG this the mor~ the higher ths concentration of the salt, When s.oulvalsnt

2

coneanbrations of diffarant s2lis

)

ective than cthers, %thus the sulphates and citratas are the most powerful,
Whean the affscts of basic radicals zres compar~d, Mg, Cu, and Fa are the most
notant, Of ths non-elactrolytes sugars dessrve special mention because of
their considarsbls dehydration effect, In addition %o aclds and alkalias,

cartain obthar substances are capablae of increising hydration capacity. Urea,

nyridin, and somes amines ares esxamples, The hydration nroduced by thesa diff-

% is not roduciblsa with

o

ars from that produced by acids und alkallss in Shat

salts but is readily r-duced with sugars.

What has tasn s&id of solid colloids also holds for liguid colloids such

ra comparad, some ars found t0 be aore aff~

a8 blood sarum, fluld g-latin or agg white, The hydration and dehydraftion can

be studiad by noting the changes in viscosity, Fischer has further shown by

magans above that thé various body tissues, aye, muscie, nsrvous tissus, atc.
behava in pracisaly the ssme mannar as the protein colloids,

The problam of adnama 18 also & problem in collcid ehsmistry - that of &
ways by which the normal hydration capacity of Sthe body colloids is
ad. “he whols nucleus of Fischer's asxplanabion is in his staSement that the
causa 07 adema reo5idas in the tissuss, which Dacoge sdematbous nol bacause 7ah

s

ar is forced into them, buab bscause they suffer changess Which make tiem suck

up watar, 2This is shown by the fact that the savarsst grads

9]

foy
>

of ~dama may ba

nroducad in tha antirs absence of any circulabtion, thasrafors in antirs absanc:

An adema 1s inducod 7henever, in the prasance of an adecuate supply of

watar, the capacity 0f the tissus collolds for nolding it is increasad abova

% mlthsr by abnormal producticn or inadeguata remnoval is chisfly reaspon-

sible for this incrsazss of %ihnm colloids. In this connectiion, local ~dangs

;
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organs 1s naxt considarad, The adema 0bservad in a pasilvaely congastad xidney

17.

folloving insect bitss ars of inberasi. In & nuabar of thes. siings, formic

b

. . i . et a o s
or othar ageids ars corrisd into the %issuess znd by & chemical z:eans, daprive
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the tissuns 0f oxygen. 1
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the greatsst svslling
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g, the tissuss are white and not red 5111 latar vhan the

adana bezinsg 50 subside., This shows that instesad of thes circulation datarmin-
ing the adema, shal the adama raslly deberuines vhather or not the circulation

shall continue through the affactied part. Thess waals can be mimicked pearfact-

1l and a small amcount of

g,

ly in the laboratory, with a gelabine plate, fine v

cid.

pete

Circulatory disturbances, generalizad or lcoczl, conditions decreusing tha

Fa

CXygen carrying power of ithe blood, as the aneanlas, various states of Inanition,
tha fevaers, chemicsl changes followving death as well as pcisons of various kinds

which ars followsd by edema, all rapresant msthods by which the chemistry of

the tissuss is altsred as %0 laad %o an abnormal production or accumulation of

TR

in Them.

ol
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Conditions which ars capsbla of dnecrezsing

orofsin coll-

0ids, dacraasa adexay alle Hhoss inaffsctivae in this regard do not 4o 350,

Thus, the adema in smputatsd frogs lags, lald in water are raducéd by salts,

tha 2ore, Ltha hihiar Hhe concentretion, This hélds for living as wall

as for dead frogs lesgs,.
A

A nuabear of specific probl-ms prasentsd by adenma ss 1t affects spscial

<3

1

produced by the ligsftion of the renal vein is grnerally balisved dus Lo in-

eraasad capillary vrassure and thna

fluld in%to kidney tissus, Lig=-
ation of the renzl zrtery with ifs consequant decreass in blocd pressurs is

followed Yoy axactly the same xind of change. Such a rasuls is

the ¢olloid-chsmical basis, Whethar we deprive an organ of its oxy
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by preventing the normal =fflux of blood or by nreventiing the normal influx

the rasulting accumulabion of acld is the s3me and 50 the organ's colloid

-




hydration degr-ee is raisad, hesnge tha swelling., The ideas can be furthar test=-
ad on %the livaer which besidas having a vencus blood supply througn the nort-
al v2in, has an artsrial supply Shrough the hespatic uritery, the we sireams
leaaving vie tas hepatic vein, Ligation of the~ portzl veln doas not lead b

gn adema while an axtrema grades is produced by ligation of the Zepatic urtary
aven though theare rasults hersfrom, & fall in bdood pressure. Passive cong-
zstion adesnz of ths liver sescondary $0 heart dissgse 1is really nroduced through
interfeonsnca with the normel oxygen supply 40 livar parenchyma. Pulmonary =d-

ama is assenbilally bthe 3ame mechanism, for the lung has two blood supplies,

the pulmonary circuit and artarial blood via tha bronchial artsries, Inbarfap-

S
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snce with the pulmonary circuit scaresly leuds $0 an edema bub racdily

oroducad by systemic circulatory disturbanga.

2

It remains %0 asccount for the accumulation of f£iuld found in stubtes 0of ad-
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ssue spacas, These accumulabtions rapresant &

dilufe solutions of protein., The goueezing off of such dilube collold mix-

tures, the ftransudatas, by The mors concenbtrated aznd solid ones,the adamatous
tissuas, is anslagous to the synerssis axhibited by colloids, Vhen heavily

hydrated s0lld colloids are parmitted %o stand, a thin colloid solution sap~
arates after a time, Juch separation is not notad in slightly hydrsied coll-~
0ids but is marked in heavily nydrated ones and increusas with tims, In the

same way the saversr snd mors chronic typss cof adsma are aost likely %o be

accompaniad by accunuwlations cf fluid in the sarous czvitiaes and spacas,

of

In sumning up Fischar's concapt of adema it suffices to say, his ideas
ars that the caus~ of sdems resides in the tiszuss which bacoms adematous be-

cause they absorb freas waiesr from the flulds, blood snd lymph which bathe

tham, This is due $t0 &th= accumulation in the %tissues of such products as ca

bonic and lacsic scids which is in turn due 50 them being pnlacad in & condition
of lack of oxygen, in the prassnce of an adeguate supply of water.

oW have besn able £0 zgres with the above ldeas, in mors than a faw
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deatails. leab{28), Csman{39), and Frisch, Mandsl and Pabers [18) have crit-
icized Fischer recently in various ways, The genaral conceksus of opinion
saems to be that Fischer has tried to make one factor responsibla for too mapy
phenomena associabtad with edema, theres is noesvidence of an acidsamia in the ac-
idosis of naphritis, changss are small -~ hardly comparable %o %the "in vitro®
exparimsnts of Fischar, acidosis may be due to tha renal lesion and not the
cause of it, edema is largely extra-cellular and can bs drsined mechanically,
Lastly, the therapesutic staps advised By Pischer do not work any bettar{or as
wall in most cases) as axactly the opposite type of thearapy.

Bleyn(13) has recantly(1929) revived the roles played by hormones in the
formation of edeama., The most important work has beaen basad on the observatiqns
of BEppinger, which will bs discussed in the section on treatment, undar the

thyroid treatment of ZEpstein's 50 called "diabetas albuminuricus®,




20,

al Aspects

Genaral Charactesristies
tunefaction of the soft
gff-

a puffiness or

Bdems is manifested clinically b
parts, which gives rise 10 a groate
scted. The skin, is generslly of a dnll white color, aspscially true In
igin, Sometimes it has a peculisr glistening or waxy
Creasaes and irragularities tend to
dama leads %0
ive shape 40 the

the adema of renzal o
arance and is stretched and thinned.
vnen presant appear to be alongated.
ssions baresly exist

be abolished and scars
s disappearancs of all the hollows znd prominences vhica
the flexuraes, de

th

normal figure.

t0 indent the swollen inbtegument.
nore

wan in the folds of
a sodden consistence, and prassure
e daprassion which 1s ver i
bony surface such as thes tiblia, the

or lass
charactaristic,

<

The overlying skin nas

of tha fingars lesaves & pit 1
nd which is most sasily producad OVer & 3
snkles or tne cranial vault, On pinching the skin in places whars thare 18
5 considerable thicknass of soft partsy a.g. ths internal aspect of tha thighs
an impression of the fing= is left. This test will rander an edema wiich |
is not otharwisa apparsnt at once obvious. Where the skin is naturally vary
firm, suck as on the palms of the hands and the soles 07 She fant, it remains
so, and doas no% show any pitting., In adematous ragions, swezbing is cftnn
found £0 ba diminishad and 5he local temperaturs slightly loverad. Owing th
the distansion, strias may make their appearance; excoriations and fissurss
ars soﬁaﬁimas @f@é&qu, throuzh which fluid may escape, but vhich sarve only
too often as ports of entry for infections,
wdema bthat is of long standing has & firmer consisianca. The skin be-
ccmes>ﬁard thiek and wrinklsd like shagresn leszbther; the orifices of %o
hair follicles ars enlarged, and pigmeﬁtad or purpuric patches ars not un-
na fingsr csusas little pitiing, but leavaes small blanch-
ne~ and forms & sort of carapaca

Pressursa of
lastic ras

COMAOTL,

ad areas, as the skin nas an
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411 the undsrlying sissues are

by

aczama, and a pachydermia of ths alenm
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the chronic irritati
phantiasis type 0ftan occur,

tands later 0 Deconms
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Henal eadema is usually loecallzed at first,

Y

genaralized. 1% fraguently starts in the face, and is shown by the puffy

I3

ayalids on waking in the morning. This has been attributed to the contraction

"

0f the orbicularis palpesbrarum cdurinz sleep, withh & consequeni slowing of the
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venocus clireulatiocn in the eyelids, Tdema may, howaver, appesa
parts, dependent on certain local conditions such as static nosition.

Tha sercus infiltration is most marked in those ragions where the skin

-ty
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80 and the connective Hissus 1l00se and abundant, as, for axampls, in the

[
[&4]

- o

aysalids, sround the anklas, on the dorsum of the f00%, She insarnal aspesct
of %ths 1ng, tha scrobtum, the preopuce, the labla majora, and the back of the

is, having sitzarted in She fa sars at the

)
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anklas, reachas the legs, and then invades the thigh, serctum and pranuce

{or %he labia majera), to spraad uprverds into $ha abdoménsl wall, If the pat-

ien%t is in uad, %the lowast parits, for axampls, the sacro-lumbar

tha buttocks, becoms the most infiltrated, and form a cusnion which becoes

indenbedby the folds of the shests,

W
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d1th the progress of the disesses, the edems sprezds, and becomrs Jenar=

alizad as anasarcs, and aiflusicas msy then occur into tus sarcus cavitiaes.

A% obnar times, adems may occeur into the visceara, wh-ra, 1 it collechs
rapldly and in greaat zmount, 1% may lead %o such dangerous complicaetions as

adema 0f thes larynx, edena 0f the lung or of the Drain and meningss. Ana-~

aztremaly common in nepnritis, although sclerosis of the kidney
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without =dema may alsc bea obs~rvad, It is uasually found, of course, in tha

pte
[0
D

e

80 ¢allad mbracas gll Stha types of acute

nenhritis, in vhich anatomically there is a large vhits kidnay

Ion of the tubules, (1]




ifmw of tha specislly locilized sdemas of renal origin seom des-
arving of some sSpacizl mention, they are more rarely seen and doubtlassly
arsa 0ften not racognized,

Ones 0f the rarsr complications of re-nal adema is a conjunctival adema

of nephritis, It may be questioned

incidents, as Sthay ars Seen in sclarocbi
Wdana of ths larynx nas only been described since tha introduction of

the laryngoscope into medicine. ost probably in this localization of the

adems thare 1s an infactious element superimposed. 4is & ruls this is a slow-

ly orograssivs ademns thoughr in certain casas it may proceed rapidly %o

exitus by asphyxia.

Pulmonary edema mora 0f ten is cbsarvad in natiesnts having a cardiace

dnficisney although there ars without douabt cases of 1t in which the heart

Two tynes of corabral =dams have beaen dascribed, depsndent upon tha loc-
alizetion: a partial edema, which producas 2 local and transient naralysis
passing from one limb 50 anobther, an eaxplanation wialch ig csrbainly open to
consideravle doubt, and 2 diffuse ademz, which is h»ald responsible for coma
and for ths sympbtoms of so-called sarous apoﬁlexy. But it is difficult to

<

spacify the disturbaneas which are strictly due %o intracranialdropsy, and 1

those more particularly due %0 adama 0f Shn brain itss1f, the more so gince
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Dickenson and Stawart{l) have described fthe prassncs 0f such adenma wit

~

fdema In The Clinical Types Of Nephritis |

ndema doas not sppear in 21l affactions of tine kidney, not sven whan




the renal functicns are most sericusly compromised, Its frnguent occurence
hag long besn reacognized in those forms of chronic nephritis termed "paren-
chymatous® and its infreguency (as'laast in the abssnce of heart failurs) in
the interstitial form of chronic nephritis., Achard{1l) separates nenhritis
into an hydropigenous(droPsy forminé) and an uremigesnous{uremic) form, in-
cluding undsr the former, the greater number of the cases of the old par-
enchymatous nephritis, and undsr the 1atter, the majority of the casss of in-
tarstitial nephritis, Widal(l) stressed this distinetion by abandoning all

anatomico~pathological classification and considaring only the funetional

disturbance, it the same time avolving a theory of tie

T3

athogenaesis, ha

En

o

istinguished in nephritis tha syndrome swhich he called 'chloruraemic®,

charactsrizad by the ratention of sodium chlorids and attributable to She

kidnay, from>the azotasmic syndrome, characterized by a ratention of urea
znd eguslly of rsnal origin,

Whila it is certainly trus, &s has long baen recognized, tﬁét a dropsicsl

syndroms is pr@sént in eartain cases ofnephritis and absant in others, and

if 1t is no less trues that the dropsical syndroms is nacessarily sccompaniaed
by a ratantion of water and sodium chlorida, 1% still remains doubtful whether
in%grgrebatiens based on ratsntion of renal origin are valid., This is a the-
oratical point %o which we shall refer latsr,.

Wdama occurs in the acuts nephritis that is most often of infectious
origin, the classical exampls of this being scarlatinal nephritis, whieh is
the comnonest and the most important, An inflammatory edema, occurring with
the exantham at th onsat and noticed in the eyelids, hands and feet, should
be differentiated from the ﬁephritic sdeme which appears labtar with the alb--
umiﬁuria at about the third or fourth week 0f the illness, i.e., during the
convalsscent stage, though it somatimes occurs even later, This is the post
scarletinal nephritis. This delayed esdema is the only kind which should
rightly bs included in renal e=dama; it is white and not roseate, unlike that

wpnich accompanies the exanthem at the onset, and may bas assocclabad with dropsy
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of the ssrous membranss, Anasarca, afler 1t has bacome generalised, disappears
gradually, though a localigad edema may versist for a long tims, 23 in She face.
In soma forms of scarlatinal nephritis, nothing may be noticad but a slight
swelling of the ayelids in the morning, or of the anklass at night. This

In . . .
sdans causas nqAéonVinanca and may ba =zs8ily overlooked, but its recognition

.

is cmniportant, as it may bs the pracursor of serious complications--of edema
of the larynxz or lungs—--orof eclampsia ushered in by vomiting and headsache,
Thera are some forms of acute nsphritis wheras ﬁhqre is no edema., This
is 80 in most casss where ths nephritis is dus t0 mercurial poisoning., In
this condition, gastro-intestinal disturbances, such as vomiting or diarrhoeé
ars very troublesmme. The urine may bs scanty or completely supprassad, bub

s . 1

thare is, howevar, no sdama., Neverthaless, 1%t 1is possible to appreciata in tha
casas that recover, tﬁa@ there is a retention of water and socium chioride in
the tissuss of %he body although thsre is actually no obvious adema.

Syphilitic nephritis occurring in the sacondary stage is clinieally of the
acube or subacuts type. It occurs from the second %0 the sixth month after
the appearance of %the chancrajsomatimes =arlier, It is mainly charactsrized
by the hydropigencus syndroms. Tha onset may bs sudden, with headachs, naussa,
vomiting, and ssvere lumbsr pain., The urine is scanty and highly-coloured,
and pftan contails blood., The albumen content may be high or aven asncrmous,

mdema then appears in the lower limbs and in the face; 1t becomes genserslized,

nd effusicns into the sarous cavities zlso occur. In cthier cases the onset

o)

is ;nsidioas and progrsssiva; the adems increasss gradually and an examination
of the urine raveals albuminuria, PFibro-gummatous lesions of the kidney in
the advanced stages of syphilis are not ordinarily associatad with adema,
Tubarculosis causes a vary differant type o0f lesion in ths xidney. Jith
tubarcles of the kidnesy, oven when ca2Sacus, bhera is no ~dema, at least dur-~
ing the gfaatar part of the disssse, and as is often the case, Ona of the kid~-
nays functio%s perfectly., Acute diffuse renal tuberculosis is rars but is
more Or less fapiély menifasted by lumbar pain, puffiness of the face, edema

of the lower limbs, and turbid urine containing albumen. H

Ty
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Chronic hydropkgenous nephritis, in particular, is the lasion dauSQd by tub-
arculosis

The adama %akes on all the features of tnes napnritie typs. Beginning in
the ayalids and the dependant parts, it gradually spgeads and is somatimas
assocliated with »ffusions into the serous cavities. ZRenal permeability as
tested Dy elimination tests is usally maintzined and is somebtimas aven in-

creasad, The tubercular naturs of thesa cases of nephritis is not always

[erd

2asily recognized.

Cf %the forme of chroniec hydropigenous naphritis, there is one which has
racently bean studled by numerous investigators under the name of lipoid
naphrosis, a term first propossad by iuller{l) This is a lipoid degeneration
rather than a trus naphritis, but, as Bennatt(4) righély poinss out, the term

is

0

mbiguous, and authors have used if in diffsrant sensess, All the signs of
8 true nephritis may be observed--hematuris , uremia and cardio-vascular cém—
plications. In other words, nephritis may become a complication of nephrosis
and vice versa., 1t is generally acceptad now that the sssential character-
istics of nephrosis .ra, & lipoid degeneration of the convoluted tubules wish
edama and zbundant albuminuria. Thes cslls of the tubulesy coabain largs
%uantitins of cholaesterol in ths form of doubly refractive granules. {9)(21)
(26].

The disease begins insidiously with & generalized puffiness and paller of
the skin, Tdema then devalops and spreads as anasarca, while effusions appear
in the sarous cavities, The urine in nephrosis is not always diminished in
volume, and its specific gravity is normsl, Albumen is usually found in con-

sidarable guantitiss, The sediment contailis leucocytes, hyaline and graaular

o0

nd liooids which give the cross of polarization(51), The progress of

[4¢]

5
casLs,

s

tha disnzse is slow and essantiglly chrenic, with infervening remissions and

ralapsas; the pure forms may go on t0 complebs racovery. Death cften occurs

from some intercurrent affection. Thers is nsithsr a hyperazoismia, nor an
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acidosis, and tha proportion cf the protain i1s diminished; morsover, an in-

T
1

varsion of the albumen-globulin ratio is observaed. We shall return to these

sltaraticns latar,

48 regards » hyparcholsstarolemia, it must be obsarved that %this is
neithar tha affact, nor psrhaps »vesn tha causs, of the resnal lesion, for in

diabetes, jaundice,
inducing any corres
t0o think that the ra
in this favor, & 1o
{14) reason for ins
thimsas Obssrvatlions
ifias the valus of

In the majarit

and xanthoma, it may ba prasent for many years without

ond ing change in the kidneys. Soma{1l}{14] a
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anal changes ars secondary to a nutritional disturbancs,
wared basal metabolism has besn found, @hich 1s ™pstein's
tituting thyrold medication. Murphy{33}{34) has criticized
on the ground that the watsr retainad In the §lssues fals-
the basal matabolisum.

Fad

+ of tha casas of chronic hydropigenous naphritis, tha or iz
k

ramsinsg obscure. Tdems usuzally aspears in a slow znd progressive mannerg but

may appesar gulisa ea

variations in the edema may bs seen In the course of

ainal sta
salt frae dist; but

and expsse the pail
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rly whan the disease has an acuba Or subacute onsat, larked

the illness; in the fter-

persistant in spita of treatment by dimretics and a

fon

the adminisiration of salt may still furthsr increasas it

ant 0 the risk of savers complications.

Selerotice nephritis, most nearly avnproximabtes to the pure form of uramic

<]

naphritis, the dropsical syndrome in this lasion of ths kidnay is inconstant,

out any failure of

edly more or less d

el
not anpesar until an advanced stage, and even than rarely
intensity. In hydropigsnous naphritis, edama exists with-
the hearbt whatsoaver, but in renal sclerosis it is undoubt-

lirectly dependent on cardiac insufficiency.

wdema is & vary freacuent complication of nregnancy. The cause of true

l i £ &

renal adems in pregnancy is not known. It may De ganaral and involve any porb-

ion of the body, bu
the vulva becomes

um in ths tissues,

t is usually limited to the lowar extramitiss,. COccasionally

intensaly sdematous. Areal anasarca, with exudation of sar-

is usually dus to toxemia, renal or hepatie, and is produced

in
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by tha alteraticn of the constitution of the blood or capillariss or both.
The aceoucher is warned not to conclud- too lightly that an =dema is of mech-
anical origin or of no signifiscance becausa the urinary findings are neagative.

Anephritis may »xist without albuminuria, and sclampsia may occeur #ith no

other warning than tha anasarca. (6'2)(Qr:39
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« In writing reports of thes cass historias I have used illustrativs
cases, abstracted from the litaraturs rather than cases I have had personal
contact with,

The first case is reported by HMeClandon{3l) and is of ths pure lipoid
nephrosis type in whieh thyroid therapy has been used.

A boy aged B years was admitted to the hospital aftar an illness of 2
months which began with an adema of the feel, legs, hands and face, some
aasy fatigue énd headachess, The adema had been growing progressivesly worss,
The family history was negative, The child weaighad 7 1bs., at birth; teething
and devalopment had been somewhat reatarded and he had been subject to fraquent
colds and tonsillitis. A tonsill-ctomy and adenoidsctomy had been performed
2 years prior %o antry. Ha had had ﬁaaslas and pertussis,

On entry there was marked odema o0f the face and thes eyas ware swollen
shut; mucous membranes of the nose were injectad, with pus in both naras and
a post nasal dischargs; dental hygeine was poor. Thers was =demz of tha lower
axtramitias, marked adema of ths scrotum and penis, and %the abdomen was merk-
adly distanded #ith dulness in both flanks. Thare was adema of the lowar
chest wéll with moist raless and dulnsss at both basas, probably due to fluid,

300
All heart sounds were muffled, rate 88 and blood prassure 60. The waeight on

S

entry was 8%1bs. The urinary oubput was 300cc. in the 24 hours with 7.5%

~
L

albumin, Sp.Gs. 1.024; no casts, pus or blood. The P.5.P. ran 70% in 2 hours

% IN communicating with Dpr., Poynter he suggested that 1 take historias
from the literatare)raﬁher than cases I had sasen personally)as they would
probably be worked up betfer, more typical and for this reason more in-

structive and reprasentative,




The urea nitrogen of thes blood was 12.5mg. and creatinine 1l.5mg., The blood
count showed R.B.C. 4,150,000, Hb., 64%(Dare) W.B.C. 10,800, The bloo& Tasg~
armann was neazgabiva and the stool axsmination was negative. Roentgenograms
of tha sinusss showed a bilaterzl mexillary sinusitis. Ths basal metabolic
rata was a minus 20,

For 3 months tha traatmsnt had consisiaed of a high protein(100gm} salt-
fraa dist, fluid restrietion to 900gc. deilys; double anbtrotomy; ammonium
chlorids, wmarbaphen and mersalyl zs diaratics; £ blood transfusions and par-
acentasis abdominis ons or two times waaskly. Thars had besn no noiicabls
chznges in the blood picture or in the adema.

On antry 9 gr. of thyroid ware givan daily. Thare was an immediate in-
¢reass O0f urinary custpat to 2700cc whieh gradually came down somevhat, In

two and ones half yaaYs tha weaight loss was 301bs., albumin in the urins was

decreasad %0 1l.5%, pulss dropped 50 betwaan 70 and 80 snd the blood pressurs

100
remainad at 66. Aftar 2 waoks the thyroid was decreas to 3gr, daily. The
ad=ma disappeared and fluid intaks and subtput balanced. 35ix wesks afbtar thy-

1

rcid therapy was insbtitubtad She patlent was dismissad with no edema, sldbuhin
ﬁ in ths urins., He has basn Observed at monthly intaervals, There is no
adema, slight albuminuris and “he boy is in school now,

In this case , thypoid tharapy would appear to be the treatasment par ~xc-
allancs, insofar asvmcst of the Other btherapeutbtic mesasuress had bean triasd,

'Y

There is no doubt that 1ipoid nephrosis is often sasn in casas vhers

there has besn an initial inflammatory diseasa of fthe kidnay, usually of tha

glomsrulo typa. And again it s~ems ceriain that many casas ghich ars app-

arantly orimarily deganerativa with the characteristic albuminuria and adema,
later bacoms complicated by glomarular inflammation., The following may be

given as a casa falling Into this class, gquotead from Bemnatt, Dodds and Hob-
artson{4} as follovs:

B.M., fomalas aged 20, Heaslas at 2 years, "naghritis" at 6 and recurr-
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ing at 15. She was than zdnittad to hospital thras timas: datails unknown,

In Cctobar 1925 shs was 2dmittad $o Hiddlasex hospital undar ths cares of Dr.
R.4, Young. She had bean wall in the preceding dareh, but then bagan to swell
in the faca, abdomen and legs., Vomiting sef% in and conbinued intermittantly.

On admission sha had odemnz, ascitaes, oliguria and 27 albumin in ths urine,
The systolic blood vrassure vas 140 bub the haart was not anlarged. Treat-
ment consisted in a genesrous diet and ths asdministration ¢f ursa. Tha sdemsz
subsidad rapidly and considerably bul on discharge sha still passed considar-
abls albunin and the systolic blood pressure remsined at 140, The urine nev-
ar contained mors than 1.5% of urea avan aftar ures nad baen given. .Thq
Hassermann was negativa.

Hhen sxanined 13 months later, the patisnt was at work and falt well ax~
capt for occcasional hezdaches., Theras was some adema 0f the ankles and she
stated that the adema fluctuabad considarably from month %o month, 'Thq systol-
ic blood pressure remainsed at 140 and ther= was considerable albuminuria.

Blood analyses at various dates ars~ givan balow,.

On adnission & Wnoks latar 1lwanks lafar
Ursa 32 %4 £8
TP YN, 32 63 51
Chloridas 541 556 -
Cholestarol 517 240 375

The nitrogen rete=ntion and raisad blood pressure in this case point to
glomarular and intarsfitisl changes of serious dagrse and maks ths prognosis
correspondingly bad, with probabls uremic termination.

Of the »dema in scubte nephritis of which scarlitinal naphritis is the
classical examnle, Achardd(l) description is probably mores instructives than
an actual case raport. He says in affact--tha »~dema commances abrupily. One

morning, 40 tha patient's grest astonishment, the facs becomes pufied znd tha

ayalids swollen, and in the space of 2 days, the adems axtends %0 the frunk
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snd limbs., Occasionally, symptoms of certsin oth-r forms of acufe napﬁritis,
viz, lumbar pain and high fever are much in avidencs., 45 & rule the favar is
modarste, Albumin is present, hematuria someflimas occurs and may aven praceds
the albuminuria, OCliguria ls common and anuria may supsrvans.
Of tha chronic typs of naephritis Wat-rfisld(bQ) reports a case as foll-
ows:

Le%e 2z white male aged 24 years, praviocusly an attendant in a gasoline

]

boki
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w
.

filling station, Diag Chronic Nephritis,

Tha patisnt was adaittad Jan., 27, 1928, for massive adema involving most
of the body, ascites and bilatsral hydrothorax, In 3 preceding years, he had

had 3 sudden attacks of swalling commencing in his legs and sprsading up %o

e

nis abdoménal rvall; the first 2 atftacks nad lastad savaral months and had

ot
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[

nird had persishsad over a year up

subsided suddanly and spontansocusly; the
to the tims of zdmission. Thers was no history of infection,

On admission btha X,B.C, was 3.7 aillion,7.3.C. 13,200 and the blood prass-

176
urs 110, Thers wara no retinal changes. The urins showed & massive slbuain-
aria, faw granular and hysline casts and namsrous doubly ro~fractils crystals;
no ReB.Csy SpaGe 1,030, The blood sxdmination showad tha N.P.N. 50 be 3lmg.%
sarum protein 4.27 with an inverted albumin-globulin ratio and a high chol-
asterol of £10mg.% The waight on admission was 127 kilo and four months lat-
er it had fallen to 78 kilo, S5till four months lafar he had lost 4 mores kilo
in waight and showead z progressive anemia. The R.B.C. at this time wara 2,5

185
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millicn, the N.P.N, was 4bmg.% and the blood pressure had risen 50110, Thare
was 56ill massive albuminuria but in addition numerous casts and very occas-
ional red cells wara now presant,

Zight months latsar the patient was readmitted in uremis and died.

This case wall illustrates the progressivas uremic $yps of chronic glom-
arulo-naphritis, with an associatad ftubular dagenarstion as is avidencad by
the findings in %he blood and urinary sxaminaftions,

fenal sdema in pragnancy, strictly speaking, is probably rathar rara(£7)
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feat and anxles which
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I am Inclined %0 fe=l that the slight swalling of tha
ig s0 fraguently sseen in the month or so of pragnancy, 1s more on s toxenic
or mechanical than & truas renzl basis,

Jatwrfinld(SQ) has reportsd z case ss follows:

M.L. age 42 yoars, an ltalian housewifs, Diagnosis: Anasarca, t£ans-

ient albuminuria; toxemla of pregnancy and nephrosis,

She was admitied April 10, 1228, one month after ner saventh normal dal~

1 had starfad 50 zppear during

] "
Eagty -t

{l

faw waoels of pragnancy.
On admission thare was considerable adema 0f the lags with ascites. The
urine showad a trece 0of albumin, no casts and a very cccasional X.B.C., 5p.G.

160
1.020 and rezction acid. The blood pressures was 100. 3lcod study showad

HeP.N. L0 Do SSmgﬁ, thea cholasterol contant of the plasma raisesd, varying
from 167 to 329, whila tha sarum protain variad betwWasn 2.6 and 6.5. Thare
was an invartad albumin-globulin ratio of .47 to ,53

On akhigh protain diet the sarum protein ross rapidly and at the saae

tima tha albumin In %he urine increzsed amarksdly.

Finally the searum protisin reachsd = normal figurs, albuminuria ceasad,
118

adama disappearad and the blood prassuras also fall to 063,

"

Harrmann(B6) rencrts a casa of syphiletic ademsz as f&llows:

JeP, white mals aged 20 years. Ayoung, unnarriad laborer was admitbed

e

to Charity hospitsl, complaining of weakness, swelling and cramps. Ahgensr-
alized edsma or anasarca,espacially marked over tha lags and face had baan
prasant for 4 days. He had bean force=8& %o qguit work thres we~ks praviocusly
becauss of pain in th~ abdomen, naussz znd vomiting of a yellow appearing
maberial. The symptoms wars not sffected by eating but he was scmewhat ral-
iaved by avacuation of the bowel, Thars was some dyspnosa on sxertion, The
ademnz had appsarad suddenly bthrees days previously, first being noticed at the

end of day and more markad in the dapendent porftions. It had rapidly incresas-

ed, affacting the face and ayss. Hs had naver had = similfér pravious




disturbasnca. Three months bafore admission he had been »xposed, had conbract-
ad gonorrhea, chancroidal infeaction and & painless ulecer had developed. The
urins had bsan smoky and dafinifely bloody at diffarsnt times two waeks prior
to admission,

Thysical examination revealed a young white man, who presanted a con-
spicuous puffinass or ~dema about the eay~lids, faes and in fact all subeut-
ansous tissuass and & marked anasarecs of the fest znd hands, Thers ¥nare rales
in tha bases of tha lungs. The heart was normal with the axception that the

zortic sacond sound wa aéCQQtaatqd znd it was Dbasting forceefully and over-

120
actively., The blood pressurs was 74, Thars was a hard chancre on the penis

and a sattalite bubo in the rignt zroin, and a complicating chancroid at ul-

caration, Ths Wassermann reaction was strongly positiva,

albumin with a faw

The urine wus acid in reaction, Zp. G. 1.030, 3.
casts and many pus calls. The 2.5.P. tast showad 1007 in 2 hours, The urea
claarance tast vas aboub one half normal, The blood count showed XH.B.C.

3,000,000, Hb. 65%,

£ which #ars 7,41, c»lls, Blood chem=-

: 5 P oF . . . . :
istry showad ¥,.P.N, DOmg.%, ureza nitrogen 25, crestinine 2,1, sarum protain

aS)

4.9% albumin 2,3% and zlobulin®2.6%.

Tha treatment consisted in injections of ¥aoarsanhenamine, siarting
with .3gm and increasing to .45gm. at w=-kly intaervals Tha reculis vara

135

egratifying. Tha patisnt was zalso oubt on a 1o7 nrotsin and low salt diat,

I have baen unable in ths recent litsrutures 0 s»alact a suibable case of
tubarculous adema, OCastaligne, landouzy and Barnard {ciftsad Dy Achard{l))

have given a desecr sart. The cone
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di%ion has EAEE been discussad in the ssction on the clinical zspects of ths

dissase.




Traatment

It would soem obvicus at first sight th%ﬁ the traatment of renal eolema
should depend on the type of rgnal lesion associated with it, and ultimatsly
apon the actnal causs of ths lasion.

Btiological considarations, howaver, rarsly find any such dirsct app-
“lication in Sreatment. In many casss of hydropigenous neparitis the causes re-
mains unknown: there are many forms of cryptogenic nephritis, béth acute and
chronics Theras are typas of uremic nephritis in which the caus= is known, bdut
which ars not amanable to treabtment: such are scarlatinal and tubsrculous neph-
ritis, for which there srs no specific remediss, On the other hand, sgpnilit-
ic nevhritis of the secondary stage, which is sometimes accompanisd by savare
adsma, may be considarably benafited by specific treatment, although this
must be applisd with cars in order %0 avoid an aggravation of the reanal lesion,
In the traatment of ~dema of renal origin, thersafore symptomatic medication
occupies the largasst and perhaps the highast place, and is 8%ill of preponder-
ani importance.

Uf the forms of symptomatic Hreatment bassd on pathogsnesis, diet occupies
the most imporftant placa.

Ja xnow that dropsical fluid, composed chiefly of salt solution, is due
to & retention of the exoganous substances, wabar and sodlum chloride, taken in-
$0 the body in the fogé'and drink, 1t follows logically that dropsy should be
attacked by a restriction of water and salt, and experisnce confirms this theor-
atical eonclusion, not only in the casa of ransl adema bpbt also of dropsy dus
to othar causss,

The restrictions of fluids is the basis of XKarrell's{l) cure. It is nos

fie

[

only an urgency mneasurs for dealing #

4t

T

th threaltening complications of carsbral

{

or pulmonary adema, or of axacerbations of dropsy, but it must also bs applied

s & permanant and praventive measurs whsanever the volume of %he urine falls,

w

below the volume of fluid ingested. In Achard$l) opinion many arr in allowing
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£luids in abundanc~ in cas~s of nephritis with & hydropigenous tendancy, on

the sssuaption that, as in the haalthy parson, this will incresss diurssis,

It is nacaessary %0 regulste tha daily gunantityof fluids allowed, only

E

aceording to ths eliminatory capacity of the individual, bearing in mind %he
nacassity for sufficient diluesnt for the urinary wasta products to alloﬁ of
thair excretion by a kidney whoss concentrating povar may be advarsely affactad.
Tt is therafors usually sufficisnt to iimit tha puantity of fluids ingested in
the twenty-four hours to 800-1200cc. TBlwyn(l3) howsver statass that this is

not sufficiant limitation and advocates being guided by the amount of urine
passed on the pr=cading day. It must bs reomembared that the rgstrictich of
fluids is less often indicated than is that of sodium chloride, bacause Shirst
is rarely keen in dropsical patients, and because the suppression of salt has
in it8elf the offact of diminishing thirst,

#idal and Javal, in 1903, first demonsirated the value of salt rastriction
in ransl adema. {1) In prescribing this ragime, it must not be supposad that
tha actual cause of tihe renal disordsr which is producing the dropsy will bs
affected. The deprivation of salt obviously cannct modify tha lasion in the
kidnegn It merely suporesses or attenuates one of tha offects of these les-
ions, an affect which 1s an embarrassment to the patisnt, and which may ex-
pose nlm to Baveradangsrs, such as sxcoriations of the skin followed by infsct-
ion of the ademabtdéus regions, or sven Lo fatal complications such as adema of
the lung or of the drain or meninges, In other words, tha szalt free diet is a
method of treatment which is not directsd towards the essential cause of ihe
hydropigenous disasase, and which does not definitely dispel the conditions pre~
ducbive of the dronsy. It is a palliative treatmant only, butvona capable of
giving very useful results,

N

variatias of drop
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kinds, tos raezbsorstion of the fluid, $he suspendsed action--%ths fluid doess nos

increass in volume, and the incressas in the offusion, bub with & drerszsse in

its yate of progression.
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ritis wnd the =3 ac°”ﬂatl¢ﬂ5 of chronic

navnritis, Iﬁﬁmay even praevent the sdema of scarlatinal nepnritis, which is,

nowavar, rarely Seen novw as scarlatina

sablants ars submitted t0 & low sslt

dist, 4n interasting practical observation on the actlion of the 321t fras dist

igs that this diet is most useful when pabients asre 2ble to I2ke and digest

a certaln guantisy of food. Tatisnts who ars submitted to & sirict fast, and
vho ara ﬁﬂﬁrﬁxurﬂ 9 agt attalaing a deprivabtion of salt and walsr, do not, a5 a

rula, reabsord their adema. For reabsorption to cceur, it appaars nscassary

for the organism $0 carry on ths work of nutrition which is so indispensabls

oy in = E T+
of Shes inkarchang-s, [t

or %0 glva tha food dry, ;c tie patiant to lose salt znd waitar. 4n excrsior

currant nust be =2stuablished bafors the sxcass of s=salt solution can ba alimin

nat
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that tne refsniion of

2abar occurs 7osnaver the body ~xerabtasz lazz

walar.and scdlum on*ori than 1% takas in, If 1% is daprived of Dbotz salt

and wabar, 1t 71ill cease L0 accumilate un axcess of {luld, but 1% 7ill not zot

rid of 1t8 raserves unless 1% nhas consarved

depriv~d of saber only, =nd nos of salt, znd 1f thars aras
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she Gilufion of
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sna cardiovnathiss und naphritls, o
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hloride axer-tion @n the urins, and by the patlant. The lattaer

@

is the mathod more within raach of Hhe practitioner and suffices whan one has




nuirifion iz relativaly stabla,

This control ovar tha dint iz tha n0rs des~

irable, as it will r» 1 ary infringsasnts, voluntary or involuntary, and ba=-

cause it avolds ithe nacessity ol anduly prolongi

o

!
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Dian Ba¥ariil 01 Tin Cul's,

bagow~ stabicnalPy, and the excrebtion of chlorids ecuslly

steady, 1t is possibls 50 frx ik~ addition of nuli anounts of sald So tna ra-

tions, and if Sihers is n0 reftantion

, 0 incressa it car~fully. (1)

Like 21l systomic diats, the salt fres ragime is not =itk out 1»3 dig=-

advantages, in spite of the variety

ion of salt is a painful saerifica.

hydrochlori¢ sacration of toe stounaechn,

ments which arsa not slways harmless

s

prolong the 8slt

ths szalt, in emounts which a jJudicio

missibla,

of foods allowad., For some, the dauriv;,~
The abstinencs from salt dilminishes ihe
and lasds 50 Ltas ase of obther condi-

, for this reszon 1% is zdvisable not %o

roaas dist beyond tiae time regulred, and %c graduslly increass

us supervision will have shown $0 be per-

Blum(1l) has called atfention to certain cas~s of ayperazotemia which havs

followaed upon heavy losses of salt due %o profuss dlarrhoea or vomiting

y

0 & lack Gi

i

ministration of sult, 1t is impor

aist not ba glven haphazardly, and

issration when the azobtenis nas dagrsuasaed and beacomes atationary

of ureamis

z, and

Thase disturb-

and dare curad by the ad-

ot
w

ar the s8alt froeas diet in and
8alt retantion, one must §o§ ovar—siep the mark and produce cf ania 1% is
tharafora advis&bln in thess gases, whils recording the variat] in the azo~
temia, t0 nots zlso ihoss of tie chloridqs i; the blco in ths spinal fluid.
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w
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dropiganoas naphritis is concerned, thase procautions ares hardly

negesgary axcapt afisr tha disappearancs of tha saline rassrvas
producad by the dropsy.

amiik diat is 2 form of dint and its uss was classical in the
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I'»a&%mans ¢

ranal drogsy lonz before &ne salt f
conbains 1ittle chloride, and then rather mors p
4s for fish, tho®s from freosh watsr alons aay be

tAQ farln cnaus onas, veagause 0f their nutritive

Cersals{oatmeal, rice, %apiocca, buckwheat ate.)

irae dis%, Vagsiszblas richk in rpotassiuom and poo

suiteble, Blum{l} has recordad sha ilbﬁ?‘tlﬂ* af

on the Na lon. Fruits may oa given fram Y, aspa

rans di=% w&3 knoyn., Haw mest

i et

cbassium than sodium chlorids.
allowad, OFf tha vegetablas,
valua, ars ths baest givan.

20 vary wWell with the salt

o

r in sodium ares particularly

act axarcisad by &the F ioa

eially grapes waich ug%@SS

& dafinits diurstic affact dus 50 their nigh glucoss conbent,

Y

In choosing Tcods fres from salb, it is
by tha tzstes and fthe digaestive C‘”&Cl? of the

wah morbid st

o, In th
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par)

nous nanhr 3
the reamoval of salt,

Tha "ratsr diet" is indicatad, iomporarily

tha trazfmeant of u severa case of adems in Brizh
0f cartain complicabtions of naphritis. Yaber ca

osa or fruit juica, The milk dint is oftan usa

and & soplid diat,

advisable 0 Dbe guided not only
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£150 by %the par-
is way Lthe Aiffsrant dietarias

can bs arrangsd 50 assist in

of course, at tha baginning of

t's dismase, Or in fthe course
n be given sweatsnsd with lac-

ful as 2 siep Detwasn & fluid

The lacto vagalarisn diet iz Ghs one generally prafserrsad in chronic hydro-

yigénous ngphritis. It is 2a8y 0 rander 1t sal
vegatablas 1s more readily aceapted by the mz jar
meat. Starchy foods, nsrbacseous geg@tabiog,fzéc
fruits, form the Dbazis of & sufficiantly varisd

cluded in Sh» milk and v-ogetarian diaet,

Thes mezt di-~%, Or 7hat is mor~ accurabe, 3
Fas lass generally prascribsd in cases of Bright

Ty ] % A ) a1+ £ JEE R .
the institution of thn sslt fras diant., Frosn tha

§ fres, and the lack of salt in
ity of patisnts than it is in

ay; doughy foods, crsams and

* L ™ oy P
diat, Tggs arn

Mixnd meabt znd vesstarian dief

’s dissaza Wit =doma bafors

W
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Bpstain {14} as = rasult of a sariss of observaticns, exfonding from 1517

Yo 1926, has devissad a

o Lthe w

[

rk of HUppinger. Wilwyn(l3) ssatas

according 50 Uppinger, Thavenot was the first 50 us~ thyroid substanc~ as =

Bppingsar invesstigatad tha affact 0f thyroid gland
of 300ces 0f waber zdministaraed by mouth

= appsarad in uke urine., The sams dog vas given

ay s baginning with .3gm on the first day snd in-

four days and the water test reopaated. Of 300ce. takan in,

'3

&

irpatsad %ae Shyrold gland and nineatsen days laber rapeat-

in the

t
»

ths 300cc, tzken In, 9lce, or only 30..

o
e
o
8

nrine in Sthrea hours. Parallel resulds wars obtained with & solubtion of so
chloride vhan given by mouth,
Bppingsr further sxoverimantad with sodium chloride solution given subcut-

anacusly. The

[

and sodiun cilorides #wera rascrbad mors guickly af

ing with

than bafores; and in

the fluld 1sf% a% the s3ite of injection.

[N

4
Lo

njectad fluid romuined in the form of an edema in bns subcubtuinecus tissuas

aftar twenity-four :nd evan afiar forty-a

&

bt 15

3

Tha internal sacretion of tha roid gland has thus tha affect of incraas-

the antire waler movemsnt in norazl dogs

animals Xept undsr basal metabo

e Yater sxcration following

axtirpation ¢f the thyroid zland, sinks from day to day to a lower laval,

Tpstain states that the problam of freabtment of chronic nephrosss is thres-

fold, A. 50 replace the protein loss of the blood plasuna which results from
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albumninaria, and wnica nlays 30 large & vart in ths ratention of wabter and form-
0

ation of ~dema. This is best zccomplished by feading 2 t0 3 grams per Kilo of

3

s

par day. B. T0 compel the tissuss tc utilize protsin and incident-

211y t0 raducs lipoidemia. This too, is offsn accomplishad by & libarsal protein

|

iministration of thyroid zids in mainbtalning this das-

protain fesding fails

indicatad, Thyroid

¥ nmaded, therefora

grains a day ara givan., If no affect the dose is

doubled and fried 5-7 days. If no resu lts gra nos 5-10 ng. of toyroxin is

glven intravsnously. If gas use 0f large dos=s orally

tayroxin int raVQnouulv 5 immadi

Bpstelin raports a numbar of cases which have clazrad nicely and summrizes
by stating that, the Sudbular deganeration is the comseousnce and nct th- causs
of tnes profound mntabloic diziambancs, ﬂqlol sa has labaelesd "dlabeies albuain-

uricus”, The tharapsutic rsaguiraments ars mel somsatiass by

3
Y

ing and in ofhers in conjunction with Shyroid or thyroxin., The rssponsas bo

thnrapy is best messursd by tha cholastarol nonuan, in $%ha blood, Thyrotoxic

sympbtoms de nob occur as long as hyparcnolestarolemia axists, The breabtment may

el “iJlI‘G -'3"1.’3 O MOrs Yair3.

Jfore racensly, Verity(48) icClendon{3Y) and 3opp(6) hava raportad casaes

in wailcn thnm”ﬁpsteiﬁ Lreatanent or with slight modifications have been usad
all vary sacassfally: )

Patars and Bulgar(35) havg madas an intfnsiVD study on the nitrogsn astab-
glism in nsphr t fﬂd ccnclad§ that, i, bhe botal urinary nifrogsn is nct =

catabolism, B. ths nitrogsn catabolism can

only bc s iz tad from the urinary non-proisin nitrogen aftar proper allovwancs

has been made for changsas in blood =nd tissus non-protein nitrogan, and var
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dus to diarazis or ‘wcum lation of 2deama. G, by the ad-

o

roved possible

=
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ministration of largas smounts of carbohydratas and fat

i

t0 reduce the protein catabolism to & %o,7gm, per Kilo per day. D. if e=nough

b
H
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D
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=
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civan to cover nitrogen Cauab01l n plus zn additional amount annliv-
zlant o bthat lost as albumin in ths urine, nitrogen wasbtage may be ”T“Vﬁﬂuod.

%, most casas show avidanca Gf spavious protsin daficisncy, and if Shey

an mora than ancuzh to raplace the amount lost in urine thay will stars the ax-

gass within cerfain 1limits, thus

Liring she offmct of pravicus nitrogsn waa-

tage. ¥, tha protein wastage may be partly dus to =ardy dissary

Brobably thes diseasa 1t8alf is characierized by a orod

than normzl. G, abnormally blood non-probain nisrogen has only bean ob-

garved wihsn the nitrogen cais

tha normal laval az the clinical

"

catabolism dininishnd,

Hora racantly Barker and Xirk(3) znd Wirk{B1l) havs shown thai variations

jon

n the probein content of th~ dist may so fluctuabts the nitrogsn balance as

gt

0 markaedly sxuacarbats an odematcus condition or on the Other hand fend to dim-
inish 1i%.

.

Achard{l) says, i% naturally follows

n nitrogendisat nnacess-~
itatas & consbant vated balng kapt on fns azotemia and on the axcratory powar

of the kidneys. 1% is 1ot recommendad Jor padient: im a ssalfs 0f ur-a ratant-

ihe afficacy of the nltrogen dlet in 1lioold naphrosis 1s variable, fail-
uras hava baen rocorded by dsson, Christisn and Geyelin, Xshn, snd Labbs{1l)
Diuratic an~dication is oftsn nacessary Lo sugplament tias acticn of She
321% fras dlieg,
Thiaobromine is consliderasd o be bne drug stimnlat~
ion of renal =xcration. 1% activasés tie clrculation in the kidney, and by

incr~asing Sthe Dlcoé sunply, sromobes the ~limination of waber znd 0f dissolved

substances. Moracver, it lowers ths threshold of salt axerebion. 4s Tidal
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and Javal({l] have shown, it 18 She basd exanpls of & salt and water ~liminant,

in diffarens forms bub also in various

[
ot
[y
U
4
o
)

inistared,

is best as a rule to give it in largs buld not prolonged doses, viz. 30 grains

par thres days, Anmong bios derivativas of thaeobroaine, the most sol-

Tdema may s0antlimes

50 very

considarable guanditias, Buf,,Shers are a2lso some caSes which are rafractory

voth t0 dist and %o drugs, znd aga

T -\ o . Iy ‘ Ty ey R Ik
thars ars sogs palblants vho navs an intolar-

anca for Shnaobroamina and for Hne dorivasivas

o

in i%s

It is spartines zdvisabls, as

rafrachory =dema ta hyparazctaunia, it only in small =nd pro-

lenged doses, Juch patisnbs muast continu~ r

8201m NOon

tha inavitabls, OCaffe

also acis on thas xidaay and on ransl vaso-ells

.

is on she heart.

blood znd %ae Sissuss, bub 13 nas not Dasn provad that tiaey lowe~r 1fibikbition

of the tissus proteins, (1)

T "o o ¥ b k= 1
It has long besen knovm thny

= s el ol amr o 3 b s g 2 b 4 . Ly - R o o EX R N

ara assful adjuvenis in LHreoatment., Lactoss iz ganerally orafarred o ofosr

cr in infusions,

f
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Uras has long basn Znoan 48
of edmnz in vhich thare

50 bri

iancy, urea

>

It may be given in doges of & $¢ 10 grams t.i.d. in “rult

uice, ome zuthors

LN
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proposad calling o

P AT 4 4 S S, .
aebion in sne bubulas

matar rataniion, and

Hence Blum has

T

£ potessium{nitrate and ascebate] for a much longer period still, in itk

mant of drs,u,, altho

abla rasalts it is necnzsary 0 give big doses bgt a3 thesa ars not
-] ¥

"S

[

aled

aye Aell Holarated, Lroy canncli ba glven over osrolo

In 1924 %

noor resulis. In order tc gzeot any

and in this ca:

by potussium chloride and by she caloride and

n{22) raportad t40 cuses{fha liteoras

only conbtainad about Hwanby in 1924 trmatad by ths use of 10 %o 18 graus

g,..n

daily of calcium cnloride, in econjunction with puarging, swaalting and a

21t diat of 15020 caloriss and zbont

apDp-

al-

low

rasults, If the calcium chloridsa is nob tolarase~d w-ll orally it can bn

protein,  They raport axcellent

.Al,hn

intravencusly. Tney inberoreat ths diuratic action fo thrae ganarais mechan-~

isms. A. on tha robzined Hu lon, %he Ca beinzx -liminated by bdo
and the r-omaining fread C1l altaching fo the Na ion and passad-off in %

ing offect of thes cazlcigm chilorida, Further work by these saus fhras




phate, in considerable amounts, the cuantity

S
i

showad agually zood rasults with the us~ of -amaoniun chloridae,

olioving the injection

4y

Zamble, Blackfan and ;aﬁlllonkjl) concluds that

of calcium chloride, ammonium cialorids, magnesium sulphade or ammonium sule-

o

f inorganic acid radicals whieh

must be conveyed through fas body flulds, 1s greatly inereassd without any app-

r-ciable accompanying increass in the amoun$ of f{ixed Dasa prasanbting for

transport, tharafors thass SaiuS ara dascribed as acid producing salis. Incress

i’.

o

Iy

ad aci

is demonsirable after ing-stion of $hesas salts., In

adamg much the

zraater opart 0f the wabsr reomovad is asxsSra-cellular.{2)

Tashmet {23) has racently traated chronicineshritis with adems by a low

orosein szlt poor dist witl

to which are added zcids or acid

Foe]

-

Hs bases his fraeaatment on thn conﬂlasions that, 4. odema is

g indepandsnt of fluid

[

not due to fallurs of the Kidneys 0 axcreis walar and

intaks, B.odoma is not due to failure of kidneys to axcrsis chlorides -~ chlor-

[
Che
D
j46]
9]
o

dezﬂ cﬂlorlic ingrazsas aca1¢ bvu‘ds aydroehloric acid or asmmonium

cnloride, decraasas odema, tharefore the rauzction

cnloride contentas such, C.the rouzction of tostal

Shan Sha o5zl amol nt 1n lnf‘aqnclng adan& dln 1in

acid zsh decrazsas sdema. He reports excellent results in thrae cases Sraatfad
on these princinles,

schiny has on tas ob%nrr hand racomaended Hhe use of alkelies to counbar

L

acs tha aclidity winlen n

ha

ad fzvorably on four
blecarbonate and potassiam clitrate of aach, doses ranging from 240 to 2100
grains in twenty four hours}. He cazubions howevsr to bewars of such complicat-

ions zs vonmiting and diarrhosz.

ud

Thesa apparently con, radigbory r=sults are t0 be sxplalned, according o

Stiaglitz (£4) , on th» su

blood acts as a s

Tha use of mearcurisal




dorgagni, Yan Swistan, Holfman, Jtokes und

EZ

Gravas also prasceribad them. (1) Blwyn(i3) ssys, Muﬂrnaarg in ravieyi

nistory of aercury diuresls informs uas that IEInglish physicisns gad alrssady not-

ad 1n 1790 that marcurizl ocintment rubbad into

kin nas g diarstic affact.

i nineteanth coanitury in %

darcury was used as a diuretic in the middle

land, but in othsr COQTarlﬁa its use was forgottaﬂ antll its diuratic affact

dz
'
X

w8 rediscoversd by Jendrassik, o In racant ¥ears mercury has again coms into

usSa a3 & diuretlc sinces the discovary of novasurcl and salyr
Hovasurcl is & m~rcary compound and its consfiitution is sodium oxymesrcur-~
ig-ortho-chlorphsnol-oxylacatats with disthylmalonylursa. It contains 33.9%

of mercury. dalyrgen is a complex 004,01na containing asrcury in combinstion

witn the sodiuvm salt of szlicyl-ally 1~a41do~n tic scid., It contzins 3

@mercury. BSotn of thass dr

from snran
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irst desarmined by glving.b %0.75cc.
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of %ha soluticon intramuscularly £ no untovard affacts are produced the

doss is guickly incraaSQQ 50 1 and 2 ce,.

first Lo nof

iy

Sexl and Heilig #ar~ th-

asurcl in bhe fresatiment of sorstic insufficioncy
was followad by a marked diur-sis., 3ince than the diuretic ~f{nct of novasurcl

nas been repesabtedly 0bsarv-~4 by them and by obthers.

Ty sy el B Voo e p s s g P . - t T -
fournean and Girard{l) nave racantly preparad s substanca czallad Hental,

4

llyl-amido=aceatic

¥

#hich is an additlion preduct of asrcury acetule d salicy

zan.  Tha diurssis obtainad by Ghess

izl comp ounds is nspally of repnid onsst

anich smems 50 bs tas most active of fthese substunces,

and e@easass the following da

Tne DLlilﬁudluﬁ cf salt obtalinsd by thein coupounds is very proncunced, ths

amonnt sxcretad rssching 50 30 gm. & day(l), while the concontrabion of ch ilor-

3 e 3 % (OO N 3 3 o e oard :
ides in tha wrins iz inersassd to suca agn =xbent that salt aliminstion ax ds
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dahydrasion., 4in ingrasss in Lthe urine

ragponding increass in ths urinary volums, This happens spontanaously in the

b

urinary c sa3 of acubs dissssas. In 2 ¢ase 0I 1incld nsavhroszis with odems, in

J

,”

wiich naptal had basn sried without affact She orofeln osmotic nressure which
af first was 26 to 28, £all to 20, and then rose to 35, whils on She geacond cce-

aming par litre in Sha dsarum varisd

o

of all

o}
[
[
]
th
D
ot
-}
ot
<
f-
—c
-
[
oy
@D
’O
6
a1
f
(&

o
3]
3
D
-
i
D
L2
B
iy
<
3
[
e
i
4]
oF
3
s
o
[
ot
8
)
[
Py
$oin
P
o
&
3
ol
by
bk}
o
<3
H

1ittla during tais $imss 1% would

»in compositicn of the blood, aven in She obs~nge of any re3pounss from ihes ¥id-

giuretic seticn of mercurial compounds and avsn of nept

stanb. Falluaras 5o oroduce diurs=sis is g=narally a bad prognostic sign.

The dinretic action of marcurial compounds aslto mod-~ has

no 11331& discussion, some s5tributing » a4 vaso dilator gffect, ctnars

Lo off Quts on othar organ It is nobtawobth

that whils largs doses of marcuary damags and diminish the urins,

small dosas stimulate 1t &nd ars productive of diuresis,
It follows from 5ho3a con31éarat;ons that bihn usae of marcurial diurstics

. £ E N S < 3 3. § - £
is leaast justified in e dropsy of

usa of such drugs., An ~xc=piion can navarthelass ba made in

the sacondury st for then the drug exnrcisss a

razvencus injactions

A

Lers
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frnguantly aftar a £aw injecticns|, Hovasurol, a whit-

o
oy

oewdar,zisigiven in intra-auscular or intravenous injections of 1 1/2 &

solufion is also

o 3 . - -~ " - p = P o] R 3 .
grains avery day or avary sSscond day SJalyrgan In a

given in dosaz of lce. is given in injections in dos-

as of 1 50 2 cc. of tha 16% solution =very four days or at longer intsrvals,
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at~matic treadnant is

ct
[
Q
i
I
<]

tha chiaf fact of mercurial diuret




the transisnt and unc-~riain nabturs of
u-nsly be rapeatad ;nd ften losa tunl” afimcts An abSempt can be made $0 a8s-
ist the action of nmptal by pravious trastaent with c@%,ium ualus, and t0 pro-
long its action by thf subs~gqu-nt administration of thnaobroming.

Calvin and Goldbarz{8) in treating 5he nephrotic syndroms in children

nhave dsad marcurial Coiﬁpounﬁis

thase diuratics probably ¢ ffo.t ha rate 0f walar movement SLhro

as vall as the kidnsys. Thay find $he mercurials %0 be mora affschive whon

pragaded by savaral days by largse dosss of amacnium Vuloridn or
rate,. The aguscus solubion of bismuth sodiun tartrate has been usaed in place

-

¢f this mercurial compounds, Salyrgan is probably szfar than novasusol, aspec-

ivan insraz-muscula rLy. Tha marcurizls ars not 40 b~ ussad if rasnal

funciion is in any way impairsd bacausa of mercurizl ratention and nossible

5

@D

marcgrialism, nor in the pressnce 0of modarate Or sevares hematuria because of §
tondency Lo aggravate that condi%iqn. |

Sghaelling an@ Tarr(éi) hava reported good rssults by the combinad usa of
aagnesium Sll‘ﬂaﬁa and sulyrgan, when othar dluratics nave falled, They in-
Joact daep into-ﬁhq gluteal region a solution cocunsisting of, lice. of 5O mag-

nasium sulphata, 2cc. of Zalyrgan and l.5ce. of 5% novacain,

Tarity (4%} is of fthe opinion that the benafits of such diur-~ties as nov-

Sprunt (45) reporss nine casss in whieh Merbaohen({novasurol) has besn usad

end concludes Lthat its use 1s probably justifiable. The casss vere all exu

ad post morien. In six of the cases no avidance of renal damags was spparsnk

whiles in Shrea thers was avidance of pathology but the drus had basn usad 9hen

it was suraly contra-indlicatad,

ars undoubb~

uids,
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d 1y biim best means of promoting the grantast axceration of

Purgative medication ubtilizas an inbastinal side flow wiaich may ba guite




usaful, especially at toa bLeglianing ¢f Sreatasnt by other means, Tnemata,

rechal é@;ch@s, calonal, magnesium and sodium sulphats, ars the purgatives in
_coﬁﬂﬁn usa.

Sudorific drugs seem 0 be 0f lass value, Thare is nothing lost, novavar,
in s%ianulating She functions of tha skin by dry friction, massage, and nydro-

tharapy in ths form of lukewarm douchss snd hot baths, (1)

Special attontion must be paid to the complications of odama in

disease. Tha shats of the h-art aust be watched; sny vezkness nagesgitatas the
administration of cardiac tonies, and principally the digitalis preparations
3 A 1 o *

which oftsn giva =xzcallant rs=sulis,
When dropsy attzins a considerable volums and bacomes a source of saricus

ambarrassment $0 the patisnt, 1t should be romoved wmrchanically, 1% is =asy o

Tdema fluid &lso may be withdrawsn in various ways, Superficial nuncturss

with the point of 2 meadls will allow $he axcape 0f guibte an sppraciable gsusn-

ity of flaid., £Sinec= infection is Lihe

thnse 8mall cuiansous

abrasions, it is nsacessary, a3 of coursa in all other snrocadurss, t0 taka the

-

most sbtringsnt aseptic pracaubtions., The skin should first be carefully washead
fnd 8 W ‘3§

intad with tincture of iocine, and then smesarsad with st-rils vas=line %o

in abscrbant dressi should then ba app-

oravent

lied angd fraauently changnd.

Incisions of tna skin bhrougn %c ths sub-cubansous bissues has also found
its advocal 28, the fluid sthus e3caping in considsruble guantity,

Southey's tubss may ba usad, and are guite usaful{l}, many howavar hnold
that this %s too pzinful & procedura for tha patisnt %o wishs?and. Theg are
narre’ tabqs? bem. long andrarmo& 7ith & small/troca; for inserfion; they are
l-ft in situ for two Drrmoro days. ﬁlgng ruabbar t%bq shich is attached drains

the fluld awmay into & racaepbacle, Piva 50 ten tHubes ara inserisd into the ad-

amatous parts, and in shis way, ten guarts of fluid, in

bean witndrawn

[

n l=ss than twvo days. (1)




Comnent Including Brief Sumnsary and Conclusions.

iraview of the literabure has besn made including tha definition,
nistorical asnects, the variéus atiolegical factors, the clinical typas and
traatment of renal adema,.

Comunant sesms t0 be unnecassary except for the cansative factors and
treaatment.

I hava concluded that the real cuuss of reonal ademns is as yebt unsolv-
sds It is trus that ws zrs in possaession of a largs nuabsr of asscelated
realitiag, as a result of much painstaking work and experimentation but tharas

with one anobher as ¥ell as certain obsarvad

[
t

are many facts that do not

ot
Fy
D
]
[

nhenomena that ara toﬁally unexplained, that rather than let onas
factor or associated group of factors ba toﬁally responsible for the syndr-
oma, it is better to assume that several or many mechanisms,vorking with ons
anothar are chiafly causabtive 0f ths condition, I also think that in the not
toodistant fubura that some piace of work 7ill definitely link up the mass

¢f isolated trulsms,

In reviswing the many traatisiss writtsn on tnerapeutical maasuress I
was able to form only one dafinite conclusion. I have noticed that many
guthors present a series of cases In which many variad typss of trestment
(sowatimas OFf axactly opposita naturass) have bean amploysd, and sach ahthor
roports azesallent results, an alleviation of symptomatology, and in most

stancas, parmansnt and positive curss, Vs, of courss have no way of Enow-
ing, bub I havs wondarad how many bimas tha various treatments hava Deen $r-
ied withoul fthe brilliant rsaults, becauss it is natural that only the suc-
cessful cases would be raeporied in the litaratura.

I fasl that thers is some hair trigger mechanism, as yet undescoverad

that _is rasponsibls for ths sudden clearing of sdema, albuminuria eftc, It

[&]

smams 50 me then, that iIf thesa various authors happenad to start thelr ftr.

sabment on tha ave 0f ona of thesa"pra-clsaring® pariocds, that this, rather
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than the

ba

i

)¢

on

jox!
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®

tharapautic ~ffrct, is responsible for so many axcsllent cures

reportad in tha litesraturas,
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