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UREA as excPeted by the Kidneys may be taken =as an index
of tissue metabolism or in other words as the index of itroren-
ous waste products. As carbonic acid is the end or waste pro-
duef of carbon r.etabolism, and as water is the chief and product
of hvdroren metabolism, so Urea with other waste materials mayv
be taken as the end or waste product of Yitrogen metabolism
though it is to be noted tiiat Ureg differs fror the waste or end
products of Carbon or Hydrogen-lietabolism in not beinr produced
by comaustion as a simple Oxide it is produced by a series of
complicated processes, the ‘itrorsen of whose metabolism Urea is
an index beins obtained from the complex substances termed
proteids’and not from the atmosphe~e surroundinc the orranism,
Nitrogen though existine in larre quantities in the atrosphere
may, as regards its nresence in the huwusn orgsaniam, be said to
be derived entirely from proteids. The waste products of
"itrocen l.etabolism as Urea, Uric Aciu ete¢, though of simpler
compocition than the proteids from which they are derived are
still infinitely more corplex than carbonic acid or water the
ultimate waste products of the matabolism of Carbon & Hydrogen
regpectively.

Urea is a member of th=s Amine group and is considered
from one point of view to be the Dia#mide of Carbonie Acid or
in other words Hydrogen Carbonate {C.O.( 0.1.),, in which the
hydroxyls (0.H.) are replaced by Amidogen (7.H,) riving as
forwila for Urea C.0. (Y.ﬁ.z) 2.or C.H.g. Ng O. From another
point of view it may be considered as composed of two mohcules

of Ammonia in w?afh two hydrogen atoms are replaced by the dyad
X
radiele C.0:- X ZCO =6CH N0
H
if 1s

-



it is thus Carbamide. - Urea is isomeric with Ammoniw: @r-anate
in which when heated to 100° C. the ators rearranse thomselves
to form Urea.

o By unitine with wateﬁ’Urea Torr.s Ammonium Carbonate

a familiar exarple of this seing found in decomposing Urine
viiere under the inflience of a specifie orsanised ferment
(Macro—coccus Ureae) the decomposition takes place giving the

forw.la C.lH., g 0.4 2 H.2 0. = (T.H.4) C.0.5)

o
Urea is found in nearly all the solids % fluids of the
body but prineipally in the Urine where it excreted to the
extert of some 30 or r.ore grarmes (500 prs.) daily in the case of
an adult and whether found in the Urine or in othe fluids or
solids of the nody Urea may e taken as representinge the end
product of the Metabolism of the Nitrogenous constituents of the
body, and the importance of its excretion may be estimated when
it is reriembered that roughly speaking it forms almost a half
of the total solids excreted in the Urine viz: for an adult male
of 36 Kilos body weight the Urea aniounts to 33.15 grarmmes out
of a total exeretion pf solids of 72.00 grammes per 24 hours.

(Parkes)1

In human Urine Camerers (2) has found that out of every

100 grammes  of Nitroren in it 90 sramies are on the average
derived from Urea and 10 only from other Nitrogenous substances

as Uric Acid and allied sabstanceg;thoagh others have placed

the percentage of these pther Nitrorenous substances at a higher
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higher figure:13.4 per cent of the litroge;rﬁrine not combined
as Urea being found in them according to Pfluger & Rohland.'cs)
Urea, them® is a norral constituent of hiaman Urine

(théugh it is to e moted that in Reptilia & Aves its place in
Zhe excretions seocms to be taken by Uric Acid) and its presence
in norinal quantities or the irreverse in human Urine must be of
the utmost importance tec tne organism, It has been prepared
from the Urine in various waps, e.g. by treating Urine with
Mitric Aeid, Barwmim Carbonate in excess, and dr?in;j; water bath
& extractinge with alcohnl;the filtrate being evaporated

on a water bath and set aside to crystal}ile but as a normal

product of Urine it can be detected in’variOus ways.

One of the most familiar is by evaporating the Urine to
about a third of its bulk and then Nitriec Acid is added, the re-
action being that Crystals of Nitrafte of Urea separate o.ut,
oul in albwninous Urine the Albumen should first he separated
by heat & Acetiec Aecid, and the test of H.”.Os applied to the
filtrate.

Similarly ecrystals of Oxalate of Urea may be formed by
VoL alaowon. 1LY maotia el e
adding Oxalic Acid to Urine these crystals being flat or

;g&rismatic and having the forumla (C.0.Ng Hy. Hg. CzQ"*HLO-)

‘:;athnr test larsely employed e.g. in estimating total quantity
of Ufea is that dependent on the property that Urea treated with
an alkaline solution of Sodium Hypobromite has of evolving |
buosbles of Nitrogen.

Another test applicable to Urea(sepa“ated and crystallised

“Pfrom the Urtng)is that .by which Bittret 1s formed by heating the

crystals /




crystals of Urea in a test tube; to this Riwret add a few drops
of Potash and a drop of solution of copper sulphatq when a well
marked rose red colo.r is produced.

This test is characteristic and depends on the fact that
YUrea ieated to 1500 to 170° melts and gives off Arronia, the .
suustance Left being termed Bitret and rivine the above reacﬁion

the decompo:ition being (2 C.H. 4, N2.0 ~ N.H. ,,’) o 2.' 02, T,‘Tgi!y
UT'ea Ri“wet -

RIS

This 1may he amplitf'ied by heating Biwret when armonia is
riven off and Cyanwric Acid is left e.p. k}}quuPN% Hy « 3 NHy =
2 C 13~303 the cyanttri¢ Acid giving a violet solution with
. syanurice)
“—_. Acid
Caustic Potabh and Sulphate of Copper.

Urea then which may be recognised by the aBove tests
is a cerystalline body readily soluble in aleohol and water but
not in ether. In taste it is saltish and its reaction is
neutral. It crystallises in silxy four sided prigggs with
ohlique énds or in delicate white needles if rapidly cmptallised.

The quantity of it in Urine varies considerably, the
variation veinrs caused by the varying amo.nts of proteid matter
ingested but the average quantity in a man *in health on an
ordinary mixed diet may be stated at 33 prarmes ( = 500 prains)
w‘tily while on a diet poor in proteids the amount may fall
'C;niiderably below this fipure while on a diet rich in proteids
it may rise very considerably above it. It varies also with the
concentration or dilution of the Urine and this is of considerable

importance both in health and in disease. Expressed in per- g

centages it may be stated at 2 per cent in morral human Urine.

- to seerete leds than men but as the observations.




ot the Urea are taken as a rule on hospital patients where

similar conditions of QQiescene or limited activity obtain equally
for the aexes it may be a point of dublety whether women under-
goinga™ bodily lapbour with corrdspording inerease of tissue
‘fietabolism wo.ld not excrete an equal amount per Kilgof body

welisat., Children as one micrht expect secrete absolutelv less

than adults but more in proportion to their vo.y weight, The
following table quoted by Halliburton(%) rives the amount of Urea

secreted in 24 hours per kilo of body weipght at ages

Fror 3 = 3 YeaArsS ...............adt.l Framme 3
8 - 11 v ch e e B T O g 2 . 1
15‘ 15 " ® 06 0600 00000000 e " 004—().6"

AdultS. ® 0 % 5 ¢ 6 0 0 0 0 0 0 s e " 0-37’ 0.6"

Fomation of Urea,

>

Urea then beings such an important produect of Nitrorsen
Metabolism its method of formation in the body becomes of rreat

inpo-stance and althougrh it is exereted by the Kidneys it is not

to be assumed -that necessarily it is secreted by these orrans.
Th'gghypothesis of its formation have fram ‘tirme to time been
advénced.

1st. That it is formmed in the Kidneys.

2nd. In the lusecles.

- ard. In the Liver.

st

«31\";7;““ . ) ;
fﬁa;yj That the Kidney is not the source of Urea formation in 1

'-':( 2 . 3
any greater or rmore special derree than any other Orran seems

to be proved by the researches of Grehant who showed with rercard
to Urea at least that it is found in larre quantity in the blood

even when both Kidneys are excised;and further, that it will
‘A

4

‘the blood just as fast when the Kidnsys are excised

S



as it will do when the Ureters are tied and the Kidners thar.gelves
remain intact, So that the Kidney may »e rerarded merelv as

an exereting orran for the Urca in the blood and rot so to speak

LAl .
as a special Ureca-sccretines orvgan.
,\;,‘g:f' <
2. Thie second hypothesis that Urea has its origin in the
usci2s 1:ay also oe consgidered as more or less ohselete for it 4

does not seem to be proved that violent rmuscular action causes

an increase of the Urea in the blood or of that exercted in Urine
ard "yveraft has shown that it is not present in any preat
guantity in nusclie, Dountless the Urine unaer unduly rcreat
uscuwlar exertion mmay contain an exeess but this does not

ffoliow as a necessary consequencs,

3 Th: third nypothiesis that Urea has its origin outside

the Kiduneys o muscles and in the Liver itself seecus, froa the

researches of various investipators viz: Cyon, Stockvis, Ludwig
and others supported as these researches are by so inany other
vuservations both physionlosical and pathoionica% to be thaf

whieh ontzazing the pgreatest credence in rmore recent times.

8yon's observations on the pvopoktion of Urea in the blood which
enters the Liver and that whieh leaves 1it, and the diminished
excretion of this substance by the,Kidney in discases affecting
the Liver sueh as (Aeute Yellow Atrophy, Jaundice from phosphorQﬁs

:',\ ey g
ST

;Piisbning, extensive hepatic abscess and atrophie cirrhosis

T AN e 4
PATS A

o¥ th@;Liveé)seem to point to the prooa:ility of this view,

i

But among the complex functions of the Liver, not the
. . § . ,
teast irportant is the destruction or displution of the blood -

corpuscle. in it and in this proeass of disinte~ration of

blood corpuseles in the Liver the key may be found to the eliminat




of Ureé by the Kiuneys is accounted for by a corresponding in-
crease or diminution of the nanner of bhlood corpuscles which are
hroken up within the Liver,. In nther worcds that thourh Urea
may arise frow tissue retabolisnm or blood ¢ rpusclie destruction
in other parts of the sody, it is only in small qaantity)and
the main supply of Urea nay be said to be due to destruction of
slood corpusciregin the Liver itself.

This then is of ereat interest in reference to the question~
of food as influencing the elimination of Urea.
Yitrogenous food has been considered as the source of the entire
amount of the Urea but that it is the indireet source and not the
immediate one is shown by the fact that an increase in the Urea
may oceur upon a fiff diet. The amount of Urea in Urine is
somewhat augmuented after food but aecording to Oliveézéhis is
due not to the produets of digestion direetly affording the
increase but to the greater activity of all the direstive organs
after food, The number of bleood-corpuseles destroyed durings
digestion after food is greater than in the intervals and hence
the Urea excreted after food may be said to vary directly as
the destruction of blood eorpuseles from the increased activity
of the organs in which they are disintegrated. This inerease.
agtivity of the corpuscldQ-destppying orrans becomes of great
imPértance both in repard to food and climate., Thus it is well
known that the respiratory organs are more active in cold climates
the kidneys in temperate, and the liver and bowels in hot ciimates
and we would thus expect considerable variations in the Urea
excreted according to the activity of these waste-product -

excreting oegans in varying conditions of Climate. It as

I M #ﬁﬁi
3 st .-.‘rz‘(};‘q' . ooy o 107 =
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It has accordingly been shown by Parkes that the Urea dnd other
constituents of the Urine diminish as the air rises in temperatuse
above 49° F, that is to say that thoush increased action of the
‘livér & bowels taxes place with rise of temperature, giving rise
to increased destruction of blood corpuscles & probably increase
of Urca in the blood leaving the liveg still the diminished
excretion of Urine does not allow the increased Urea to be
eliminated in a correspondingsly increased amount from the system
through the Kidneys. This relationship between diminished
exercetion of Urine (containing Urea) from variations of temper-
ature acting on the Kidneys and the secretion of Urea by the
‘liver may be of interest in the causation of patholorical states
of the Kidney and the retention of waste matters within the
organism. That is to say that while frequent and abrupt
“changes of clir.ate may cause conditions in the Kidney which
cannot be easily compensated for by that organ, the secretion
of Uresa by the hlood corpuscle# destroyings power of the liver
may co on all the sare and be less subject to the infl.e ces
which disturd the Ki ney and hence the retention of waste products
in the orranism.

In various diseases this Urea-forming capacity of the
“liver is of great importance and it is interesting to note
how the Urea will vary according to the blood corpuscle destroy-
ine eapacity of the Liver. ‘Thus in Phthisis Pumonalisis” and
various other cach@ctic diseases there may be found exacefabationS‘

~

of the quantity of Urea eXcre@ed. These can hardly be explained
oy the theory of Diet—differe%ces causing the increase, but as

Hamilton B¢ points out tﬁéy seem to be caused by the prosress- H 

jivqugd./' _ o »{kF,



aid excessive periodical destruction of thé blood corpusecles.
‘ife also sh ws that drugs which destroy larce nuambers of »lood
corpuscies such as pyvrogallic Aciw %c. caused when adriinistered
to man a larre incrcase of the Urea discharred. Pathelogical
conditions and o.servations also seer to confirmn the theory

of Urea beins forred in the Liver for when any disease impairs
oir uestroys tlhie Liver secrcting celils the quantity of Uréa
present in the excreted Urine is di:ninished, the Kidneys of
course Helny assunied to be nomial and no disturbance of the
relationship between ther and the liver existing,

Thus Brouardel 19t found that in addition to the diseases
mentioned znhowe (Acute Yellow Atr-ophyke.) in caseé of gall stones
where the duck is choked by a rall stone and billizry staﬁjs
enSues}the Urea also diminishes and especially durings a sﬁasm
of hepatic colic, He also says that it is diminished in fatty
tiverland in Chrornic diseases of that orman such as cancer, wut
thet in heopatie congestion it is inereased, while in Diavetes
it reaches a higher pitch than in any other disease, this being
accounted for by the fact that in Diabetes the metasolism of
the Liver Cells is much increased, with an abundant foration of
sugar and comcomitant increase of the Urea also‘thus we would
expect anything that caused incregée of the aCJEVity of the

;ﬁtiygr cells to cause a corresponding increase in the secretion
ofjﬁgggihand cranted a nonnél relationship between the Liver and
Kidneyé an increase of Urea in the Urine also. .

In cases of fatty liver produced by a rich mixed diet and

limiteu exercise the activity of the liver cells is much inter-
V4

tered with so that the increased amount of proteid matter in the

fopd‘tgzyrobgbly not reproduced as Urea in the Uring’and conversg
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in some cases wiere death has been appharently due to Urdcnaithe
Liver has been found to he fatty. Increase of Urea 1may accord-
(1)
ing to a table of [lallibu-ton hHe ceaused by-=the c¢Chloridesof
ifatassiuy a d Arroniuwn, Arroniw. S21lts renerally, especially
with [ood, stiall doses of Arsenic,  P4€ phosphorems, Antémony,
horphia, Coeuia and larre doses of quininejalso ¥ cold applied
to the skin,hot bathg excesslive ruscurar action:- and
patholocically hy various diseases as at the cormencerment of
acute feorile diseases up to the Acre of the fever, and during
the paroxysri of intemittanrt fever or Arue. It is also nota»sly
inereased in Dianhetes.

Urea is said to be decreased physiolorically by srall
dqoses of quinine and vattiolorgically duﬁjnn the lysis of febhrile
diseases; in rwost chironic and derilitating discases as Anacmia,
Syphilis, Pnthsis and dropsical affections etc: also towards

L

®

fatal ternination of r.ost diseases when the normel 33 grariies
may sink to 5 or 8 grarrmes daily while in Urdﬂmimthe excretion
may altour-sther cease as also in‘bianetea, In all deqeﬂeratidg
changes or the liver also a markeu decrease takes place as in
Acute Yeilow Atrophy and most probably in ca es of fatty liver.

In recard to the excretion of Urea in Acute Yellow Atrophy

‘jfﬁo relationship of Urea to Leucine and Tvrosi~ne becomes of great
{ﬁgz;;st for in this disease crystsls of Tygrosine end Laucine

are not infrequently found} 'especially Tyrosine crystals among
the dersenerated hepatic tissue. Leucine is generally rerarded

as a Nitrosonous waste product the resulf of proteid metabolism

.and is considered to be one of the forerunners in the process of
formation. '

Urea_and indeed / | | a

&
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Animals which nhave been fed on Leucine and Glyco~col show an
increase in the ariount of Urea in the Urine.

Sal Kowski & Leuabe "' have explained the occurrence of
Leucine in Uri-e in Acute Yallow Atrophy on this relstionship
viz: that in this disease the thansformation of the l.eucine into
Ursa is 10t corpleted owine to the destruction of the Liver
tissuesand the fact that the excretion of Urea in Acute Yellow
Atwophy fail: to zero or nearly so seers to support their theory,

Another fact however has been observed by Noel Paton w2aw

viz: a direct relationship between the quantity of bile secreted

by the Liver and that of the Urea excreted by the Ki:neys, and
causes which fe€vour an increase of the one deemg also to ausrment

the other, the imutual relcetionship seeminy to depend on the number
\of blood corpuscies vhich suffer destruction, Rlood colouring
matter or pigment poes as we know to form bile pirent and the
vproteids of bloed are resolved among other products into Urea.
Hence as a seneral rule it may be said that hirgh coloured

Urines contain a correspondingly larre percentare of Urea
independently of concentration. It is to be noted however

that this rule thourh meneral is not universal or absolute for

in jaundiced Urine it does not necessarily follow that there is
T AAAAAAANAAAS

7ﬁfn-large proportion of Urea for in jaundice the increase of

colourlnn matter in the Urine indicates a disturbance having
Laken place in the 1rv¢r whlch dlbtdrbs and upsets the usually
existing relationshlp'oetween pirsent formation and Urea excretion

The mention of Leucine as an interriediate stare in the

formation of Urea leads to another consideration, viz:- the

derlvatlon of Urea from the muscles and principally its relation- .

shlp; to Creqtino which is /




which is found in the ruscular tissues, Urea as Ufea may be
said to exist in comparatively small quantity in the ruscles
‘which foem the rost anuneant tissues in the oy but in the
muscles Creatine is found in appreciable quantity and is said

to take the place of Urea in these tissues. Sorie of this
Creatine 1s doubtless exereted as Creatinine in the Urine wvhere
it wiounts to nearly 1.orame per 24 hewrs(0.91 crammes) but the
question arises whether sore is not chanred into UUrea.

Crecatine when heated for severgl days with water is converted

i , LAC] .' i 3 L - - 2 A )’ \ .
into ¢ireatinine C4 Hg No O2 H2 0 = C* I7 IS 0
Creatine Creatinine

and a simmilar chanre taking niace in the body dountless givés
rise to tue creatinice in the Urine. |

But seconcly Creati-e 1may ﬁe madé to rield Urea for dr
mﬁhcule contains the .. .eyamide radicle (@.N. N.Hz) which plus a
mohc¢ie of water is equal to Urea (C.O.N.O H‘)

So that to swarise the sources of the Urea which is
excreted in the Urine we find it derived from -
(1‘ Destruetion of hlnod-corpaécieS‘in the Liver(and possibly
other orrans as the spleen and lymphatic & secretins slandsh
(2)  From the Creatine in the ruscles.
'}flS) From the proteid material of the blood.
a As repards the derivation of Urea from proteids the
researches of Pfluger and Hoppe Segler quoted by Hailiburton ‘(’3'
are of great interest, *Prliger Vid  found that the non-living

proteids such as are contained in white of ecr are stgble and

indiff'erent to quﬂél oxygen but when thess proteids are assimild

ated and become part of a living cell the molec..les of proteid
live by brsathing /

pran
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oxyren thourh not necessarily oxyren from without. The agsimilat
io~ of protzius is probably due to the formalion of =atherdike
comninations siween the mobeculss of living proteids and the
Isorieric MO“Cules of the food prote:id, water'beinQCEnﬁhatﬁd

and this process of pol¥merisni procuces larce and heavy bhut

still siinlie mohculcs, In this process the nitroren of the non-
1ivine protmius leaves the hyawogen with which it was combined

in the form. of a anidergen (M.H.,) and enters into combination
with carson to for the lower wésgfable substance cyanogsen (C.XN.)
We thus fina Uric Acid,Creatine, Guanine etc. as p‘odu.cts of
proteiug instta.olism, while none of such Cyanogen cont:iinin

Jodies are ontainable from non-living proteids. This view of
Pfl;ﬁcP'S that the constitution of a living proteid depends

on its containiy cyanoren radicles is of importance in the

theory supported by Hoppe-Syeler 3 that Urea is derived from
(yanic Acid for we have already sasn that by heatines Urea, Biuret
and €yvanuric Acid are for ed so that Urea alsn as well as livinge
prot=id contains cyanic radicles. 6n this theo~y we ray suppose
fhat 2 moleculas of cyanie acid and one of water unitegq to form
Urea and caroonic acid as for'mmla - (2 C.0. NH. 4 H2 0 2 CON H;+GO,)

or else that two molecules of cyanlc Acid and two of Arnionia

unite to formimeof Ureg. Wh.le this is Hoppe Seyler's viaw
‘ giﬁgd on Pflﬁger's researches, the experiments of Schraderb¢)
w Halliburton W7 rives strencth to the idea that
Ammoniﬁﬁ~barbonate is at any rate ons of the Urea precursors.

. ' 3 : S
Il{ic onservations briefly are:-

(1) Aftar excision of a cog's kidneys the Urea in the »lood

1ncreasea rvﬁr fold in 24 hours.




" the time of its maximwn being a few hours after ths injestion of

thie Urea in this »lood is not increased.

(o) If this mixture of blood and arimoriw carbonats is Passed

throush the muscles of the lower limbs - :rain there is a nepat-

ive result. (4}, But if tis mixturs is passed throurh the
~Liver it will than be found to contain an increased quantity of

Urea.

(5) Iff the olood from a fasting animal pass through the Liver

no Ur=a is foried; if the blood is taken from an animal during

uigestion, the Urea is slightly incre=ased thourh not so ruch so

as when mixed with armoniwn car-on.

(3) In Girébsis of the Liver where the cell activity is

impaired the Urea in the Urine is preatly diminished while the

ammonia is greatly i-creaced.

(7) The administration of anmoniwn salts with the food

increases the guantity of Urea in the Urine.

Having thus considersd ths forriation and so.rce of Urs- we may
pass o to consider tie relatinn of its excretion to other
P rocesses in the bouy and, first, as rerards its relation to

food ingestion, Gernerally stated, it is preatsst aftsr a real,

a’ (about 4 hours). MacKendPicK(m} says it sinks from 9 a.m,

-4

D%

tifiiﬁhbn or 1 p.m. It tihen vrises and »=aches a maximuwn at 4 p,
1t aftsrwards falls till 8 o9 p.r. and again risss towards
ll p.l-i. . b

The relation of Urea to Temperature is obviously of very
N B P e e e

rFreat importance for in addition to the increase of tamperature

P .x;?f.\:f

+4 is gansrally a lessenad ingestion of food and the.
. i
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excess of tsupsrature as a result takes place at the expense of
the vouy tissues which underro more rapid comoustion, and great
vasting of the tissuesooth adipose anu tha proper Witroranous
tissuss takass pliaca as tis {'svar prorresses., AS we hove seen

Urea is th=s =2nd prouwct of MNitro~enouws ratanolism and hence with
the increased Mitr-orznow: 1:ttabolism of faver we exnect an increase
in the ¥r=a cxcreted Dy Lh= Kidnsy, tlhat is, of course, assuming
a nom.al ~eiationship betvyaen the Livaer sacration and the Fidnay
excrstion of Urea, As is known the amount of Urea and otheag
Mitroranous wasts tatarial sn the Urine Eﬂarsa closa ralationship
to the diet hente in casas of fasting the Urea is much dimiﬁished
therators, in favsr, where thes diet is diminishad we might expect
to fi~d the Urea diminish=sd also. But to have a proper comparis-
on Duiwesn Ursa sxcrated in faver and that in health we rust
diminish the dist given in health till it =qals the diet given

in ffavar, According to Coats (Qy, the Uresa excretad by a rvoung
hcalthy adult on an ordinary feversf (iet armounts to 16 to 1%
rravines i.e, 245 to 275 rrs. while a similar patisnt su’fsring
from fever willi axcrate 40 to 45 or even 50 grarmmses; the excess
of Uraa in such a case amountsd to not less than 5074 and in some
cases very nwuch higher, Thus we see that while a T=ver diet

in Health much diminishes the Urea, in “abrile conditions on the
contrary with the sars dist the Urea is ruch increased that is,
that the incresase of Urs=a takes ﬁlace at the expense of the body
tissuss., RincepP: nd others have noted as a point of intérest
that the increase of Urss Lepins in sorie cases before.the rige

of temperaturs, notably in relapﬁnn favar, and this indicates

in which ths favar is latent. FEven if it is admitﬁed




thatUrea as a rule is increased in faver it must be reriem-sraed
that it is not likely to be so in any f=>rile condition in which
the activity of the Liver Calls in destroyinar nlood co 'puscl=s
is,iﬂterfewed with. Thus, in Acuts Y=llow Atrophy th=s termpar-
: ;tuye e 7 oise consldaragHly avw may avan ceach a h=iesht of 102.2
to 104 while only a tracs of Urea is found: the probable |
-xplanation of this diminution oein~ the destruction of the
Liver ceiis which she.ld have Hean actéﬂcin the destriction of
red bHlood corpuscies.

The fact thsn that Urea is the =20 product of YNitrogan
ristabolism,and that it represenis complex and important chemical
processas within the orsanism riakes €. its sxcretion of the
hisrnest importance to the weli-being of the organism and any
interfsrsnce with its sxcretion wili be found to have results
.prejudicial to the well-fars of the orpanism though nerhaps not

s0 ire.wdiately or so rarkedly injurious as the interfarence with

Carpon rnatabolism e.,g. in interfarence with the respiration whare

intsrfarence with the slimination of wasts product producss

quickly v-=~y serious results in the organism generalily.

The clinical features connected with the retantion of ths waste
ﬁfraducts of Nitrogen metabolism in the systeri may be summed up
in the peneral term URAEMIA, a tesm: alas of too great an import
to be disrepmarded by the Practitioner or the €linician. The
feneral condition oxpfessed by the term Uraemia is defined by
Dickinson #20) as implying nothing rmore specific than thali the

blood i8 altered by the presencs of materials which in -their

iy
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or under mnother guise ourht to have passesd out by the Kidney
It is more than lix=ly that the svmptors ot poisoning

produced in the systsm are due, not to thes retention of anv one
individual waste product but probably to the retention of
several such and in diffsrsnt measurss according to the depgrae
of ret-mtion of ona or anothsr of the waste product. In
obstruction of the Urster for in-tance thé toxic symptoms supsr-
vening are sor.awhat dif'fsrant from those arisings from hindrance

in th= llidney fubuLss themselves, ana accordines to statistic

sviae ce ths toxic symptoms uiffer both in quality and in degr=e
in the differsnt forms of Renal disease. The stat=

of plood in the different forms of Renal disease is not likely

to be the same in all and Urea as well as the other N. itrogen
en.. products such as Uric Acid Creatine and Creatinine and a
variety of otlier alsments which niay be grouped as extractiveslmay

nDe all classiiied as retzined exc'eta and produce each its own

individual effect on the organism. In Ureamia, usinc it as

a general term, somethine must be attributed to the loss of

corpuscles and Albwneq'as well as:to the increased wateriness
of the blood; and the pronewsssef fgbrine to be deposited in

the vessel§is probably due to excess of this material in the

o blood. The symptoms due to such changes in the blood are
‘§§irying’and usually serious, producing many conditions which are
of great importance bothoﬁiuically and vathologically, and the
principal symptoms as one might infer are to be sourht for in
the cential nervous sy#tem which is easily affected by  the diseajy

ed bvlood acting on it.

Among. the most important of these nervous pheno.ena are th:

oo &< apileptiform attacks by which Renal disordersso



of'ten are tsruinated, and other symptoms less prominant but still
characteristic such as cramps, headaches, convulsive roverients,
arowsiness and changes in the terper a:u 1 m tal condition rener-

ally. Fmssis is oftsn a proninent symptom and it has been

irecoraed that Urea ana Ammoniurm Carbonate have pbeen deatected in
the natt=r aischarced from thes stomach. The diarrhoea, how-
sver which is a less constant saptorm in Uragrmic condaitions is
more likely to bs due to an anylond state of tiie vessels of the
int .stine; and it is possinle that tiie vomiting and the dyspepsia
ma) Lo soms extent be due to this cause also, the vassels of the
stoniach having besn found to be zltered by amgloid degseneration,
Thechanges in the eye and disorders of vision are usually due

to prave chanrses in the retina itself, buft many o' the phenomena
of disease man.,fast=ad in ®enal mischief Are due to alterations
in .the bloou itself, for in audition to changes in the central
nervous system above refsrred to the phenomena of inleE?tion

so of'ten coring on apparsntly spontaneously in a renal case are
due wirectly to the conuition of the blood contéining as it does
- Urinary Bxé€reta. 1t has besan shown ‘ﬂ) that Urine or Urea
injected into the blood of animals frequently sets up pleurisy

or pericarditis, and it would appear from clinical data that
‘the Urinary Bxereta when present in the bhlood hagea similar
itnnitating effect on the tissues.

‘It thus becomes of importance to consider the con.ition

of the blood in the various forms of Rsnal disease, and in view

of the ralatianship between Urea and ¥=d Blood Cdrpuscle: dis-

intesration it may ve well to consider tie condition of t.ie ey

w85

vlood corpuscliesin *..» variou. torm of Kiu=y afsease, aasua *his




rel.arks and table given by Dickinsoguén his @lassical work on
Dis=as=as of th= Kidrey (Vol. II Albwm‘nuria) are of intarast
as bearing on the reiation of renal dis~ass to the corpuscular
elerients ol tie Llood and especially the read blood corpuscles.,
Dickineor's cansral conclusions drawn from his series of
ons=rvactions show that with avery kind of Album‘nuria there is
an :xtraordin: vy dirinution of the norally sxisting red
corpurscimasfound in the binod, also sorm increase in the white
corsursclesnot only relatively to tia red but also in proportion
to thas weasure of ths Hlood. The loss of red corpuscles he
furthsr notasis apparently greater with th<+ more persissent

forms of the disease notably with the granular kidney in one

case of which thay were red.ced to nearly half the averare of

nealth, Withh Tubular Nephritis though th=+ loss was cenerally

less it was in sorme instances fully as great. A3 repgards
Lardaceous disease and its antscedent supmration these observat- i
ions ha says have special interast.

As regards suppurgtion, in some instances, in which this

process nas procesded to the extent of the obvious axhaustion

of the patisnt, the corpusclesin a siven measure of blood were

more than usuaily nunerous as if the»fluid part had wasted rore
-5gthan the corpmcular. Altorathar the dirinution of corpuscles

;nder this discharse was less‘than 1might have been =xpected,

and, more strang=ly , the whiie ware panarally incrsased whather

re-arditd &g in proportion to the red corpuscles or to the bulk of

the blood . As regard Lardaceous disease, the diminution of

red corpuscles though decided is less than whth other forms of

Albumsnuria; and simiiarly the increase of whitelthough evident 1§

T P

- ,;‘»’bﬁ:‘ - R
in ev?ﬁr-m&paet /




P less parked than in other conditions of v»en~1l disease. A case
of Lardaceous ulssase in a state of' retrorrvession o imnrovaoroent
in which conuition we 1r.ay i~fer an opnogite state of the blood

to those cases in which the wisease is prosressing, conclades

Dr Dickin.on's $eries. In this case the red corpuscles were

nw erous, the white few, while = dirdnution of the red and an

increase in the white appear to o2 charsceteristic of the prorress-
ing discase thourh as neit er alteration of the corpuscles in
the itaiter insta ce is rreater than often occurswisre no

Liardaceous disease exists we camnot attribute specitl irportance

to these devialions.
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As the result of th:se and other observations Dickinson arrives
at thk following conclusiong------ |

faking the standard of health at a total of 5,000,000 of corpuscls
‘4n a cubic m.m of blood of which 4,988,000 are red and 12000

white , we find that in the cases of Tubular Nephritis the

red in the same aount of blood averaged 3, 92I,875; with a mimd=.
imw. of 2,949,250 while the white displayed a decided increase
averarsing 15, 587,

With the Granular kidney the average of red corpuscles was

3,231,625 with a minimum of 2,729,625, this heing the lowd
est recorded in the whole series of cases .The 'hite corpuscles
wer-e lncreased to 37;650; a larger number of white and a greater

diminution of red being thius noted than with either of the other

forms of renal disease .,

With Lardaccous dbgemeration existing taking those casess in wekf
which the disease was progressive or stationarythe rsd corpuscles
though showing a reduction show it in a less degree than in othe»
renal diseases . The red corpuscles give an average of 4016000

tv the cubie m.m while the white were increased to 23,531 to thé
cubie m.m,

Iy the retrogressive case mentionéd at the end of the series

the deposit of lardaceous matter may be supposed to be lessened
instead of being added to énd that this is so seems indicated

by the corpuscles in that case for they were found to average,

the rd¢ed ,somewhat above the health standard i.e they exceeded

5,000,000 per ocubic mem while the white were fewer than normal

and amounted to little more than 10,000 in the same volume of ===
blood

With ihsse.uata as roescds  %he con



With these data as rerarcds the condition of the blood it

becomes interesting to note what the conditions as rscards Urea
in the three forms of renal disease above recferred toarg, and to
observe if a connection gan be traced between the Urea and the
umber of blood corpuscles in the blood,

We have already seen that t..e gr=at:- the.destrustion or disines--
tégration of the red blood corpusclés the greater caeteris
paribus/will be the quantity of Urea which ourhi to be excreted
by ithe kidneys'and "nus in reference to ti:e above data noting
that the rad blood corpuscles are mors diminished on the whole in
the Granular form of th: uissase , less so but still to a con

siderable degree in the Tubular form of nephritis ,and least of &l

all diminished in the waxy or lardaceous form we would expect
from these data to find the greatest quantity of Ursa in the
system in the Granular form, a considerable amount though less
than in the granular form ,in the Tubulz- variety and ths least

amount of Urea in the lLardaceous or waxy foim of the diseass

Thuslas the Urea causes its noxious effects by not being excreted
we would expect to find the most pronounced uraemic eftacts

in th0s2 cusss of renal disease whare the kidne tissue and
function have been for the longest‘time and to the most profound
degree disturbed , and hencs as a gensial conclusion w2 might e

expect to find Uraemia most pronounced in the Chronic Granular . Y

form, less so but still w1l marked in the kidney of Tubular Neph
ritis(and the more sevare and prolonged the disease the more mark

ed the symptoms ) and least of all in the lardaceous or waxy

form of kidnmybmiachiof.

Clinical data to some extent confirm these hypothesés g5p
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in the granular form of ths ulsease Dickin says that Urea is in-

variably reduced)though not ®o a'great extent till a vary ad-

vanced stage of the diseases is reached when%n extreme degree of

diminution may be obssrved , and as might bs expscted the quantity-

ofbwater sxcreted influences to some extent thie excretion of Urea.
In th: early stages it is ®gincreased and indsed through.out

the disszse except in the latter stages j-and 90 ozs may bs taken

as the average maximum while towards'tne and of the dis=<sse it i

may fall to as lo+ 3: 60r7 ozs ‘hence one would expect to find

a variation in ths Urea in the earljyer as contrasted with the

later and t-rminal stages of the dis=ase and this is borne out by
facts | {
Rickinson records a case in which he traced thr Urea throughout th§
the disease and noted a fall from 23.0 grammes (normal33.0) |
to 8.7 grammes as the uissase neared its fatal “ermination ;
and Rosenstein also records two cases which came to post mortem
exa_ination,in which the Urea greatly diminished before death,
in one case to3.,5 grammes and ©n the other to the recarkably low
amount of 1,0 gramme,

¥he zverage reduct.on however is that ~iven »y Rosensteinm
nhmely-when the Urea amounts to I2 --I9 graimes per24 hours

or taking an average of these two figures I5.5 grarmes

In the Tupular form of the disease the Urea exereted is

also found to vary somewhat with the quantity of water excreted,

When the water is very scanty the Urea mryfall to a very small
quantity as in a case fecorded by Rosenstein of Scarlatinal
dropsy where it fell to 1.4 grammes for 24 hours. Such extreme
diminution is a symptom of the worst import & usually heralds

nervous disturbance in the shape of convulsions.
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In another case in which the natient recovered the Urea fell as
low as 11.64 grammes per 24 hours and in a =eries of three cases
of Dickinson's of recovery form Scarlatinal dropsy in children
the avaerare arount was 14.13 prammes in 24 hours.

Tr S0 that =: rerards reduction in excretion of Urea/ there

ig little difference vetwden the tubular Torm of thie disease

and the chronic sranular, this nrobably besine accounted for by

the severity of the attack and the profound involvement of the
Kidney i~ the rmore acute and fatal forrs of Tepnritis,

It is in erestins as a conftrast to thiese two forims of

Renai disease, to turn to the Lardaceous, waxy or amyloid form
where we find a different state of affairs as re~ards Urea.

Here while the Urine exceeds its normal quantity, as it does
during the greater part of the disease tﬁe Urea falls but

1ittle below the rormal and although towards the end when the
Urine is more scanty the Urea is less abunuantly excreted it

naver reacies anything like the derree of diminution which results
from the other formis of renal disease. As a reneral rule

the rance of tte Urea is said to bé from one half fo two thirds
Lthe norhal guantity that is from about 15 to 22 grarmes & seven
cases rave an averare of 7.35 (exceptional) to 24.9 srrarmes.
- Another disorder of the Kidneyé where Qﬂiﬁéwiiﬁif we

W
might<expect to find some alteration in the Urea is Paroxvsmal
or Tntemitteal Haemoglooninuria. Here there is as is supposed
a markedﬁand prdfound disinteéﬁation of the red blood corpuscles
anc. an excretion of hasrioglobin {n'the Urine. This aisease i
too well known to need detailed or prolonred description but as

regards its pstiology Malaria, paludism, Heudity,’lnjurx
and exertion / _
BEEEE ;.‘,‘.w;__ ! ) \\= . . . . - mﬁ



syphilis'alcoho%tk cold hev: all heen cited as important factors
in its causation, cold especially beinc considered one of ther
strikingly prominent factors in the disease for rany patients as
long as they are wel.i are warnr;, cold % riecurg, beine very corron
.;écfors in the awisecase, In this disdase we have eviderce of
disinterration of tlie corpuscular elerents of the blood and the
npresence in the Urine of IlHaomomrlohin which usually apnears as
naemoglonin or Oxyhaerosrlobin nul!. Finlayson & Torrest nf found
not only haemoglobin sut also Melhae.oclonin or Aci. Faemratine.’
There is alir.ost conplete assence of bHlood corpuscle~ ih the
Urine and frequently no blood corpuscles are to be detected
aven during the paroxysm.

As regards the characters of the Urine the semeral
ternwiency seems for tlie norial constituents to de increased
€.fs in the paroxysi the Weormal quantity appears to be increased
as also thé'speeifiv pravity, The averase S.p. gr. for 16
ovservations in which the Urine was bloddy or charced with
~Hagmoglobin was fou~d by Dickinson to be 1015: 1in 22 observat-

ions in which it was cicar it was 1011. With re~ard to the

Urca uiiterent observations are recorded but Dickinson "2
stales emphatically that according to his observations it is

increased while Harler makes the same observations The
o ‘
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pétcentagé of Urea during tho paroxvsms was found to be 2.55% | X 274

L.ZSf'respectively while in the interval it was 1.6 per cent,
Druitt, however recorded a slight dimination.of Urea in his own
cuse du'ing the paroxysm. On the whole we may say there is an
increase of Urea in the naroxv¥sws of this disease. The

relationship of the disinterration of red corpuscles as well as

I U

the haight of the temperature to Urea elimination must be borne
TV .Y RS Tt P




borne in minda in ti.is disease and the c¢onuition of the splieen &
Lliver becomes of impo—rtance in the Sahe ~elation.

Ihué we see that Ursg in this disease has some, ' not
anAAitogethe? constant, velationship to the destr wetion of blood
éorpuscies.

In rerard to Jrea in reiation to Pyrexia a point of r.uch

Cliniecal interest is founuw in the preserce of Alburen in
pneumonia. The view which navy not u~naturally be taken of this
albw:i~uria is that the Kidnevs are implicated as a »art of the
~meMeral congsestion and exadation of which the lun«s afford the
LOst narked localisation, but a rore feasible explanation is to
a2a foud &n the hypothesis thét the Kidneys are affected-

subsequent to the lung & less severely while the manner of their

27

disturbance may be considered to Be that which succeeds obviously

as a consequent affection upon many other febrile states,
‘el 7 T e -
The .r~ine becomes albuminous and the evidences of tubal
nephritis arise at that very period in the disease when the

essential Urinary excreta are in extravarant excess and the

Urinary fluid eicrients probably diminished: that is the Urinary

excreta as Urea, firic Acid & sulphuric Acid are preatly increased,

The Urea indeed may be enormously increased more so than in
almdst‘any other disease except perhaps diabetes where, however,
théré is a pgreat and marked increase of watery elements,

Parkes has observed that from 80 to 90 grammes of Urea have

veen excreted daily from the sixth to the tenth days of

Pneunonia and this has been confipmed by other observers who have

noted in addition to the enormous amount of irea that the increase

is greatar pefore than during resolution, that it is connected

indeed with the /
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the febrile state rather than with the absorption and discharre
of infiamnatory products. The Kidneys therefore may owe their
disturbanee to the functional demand thus made on them the
irritation beinr probably enhanced " increased by the want of
;;fer. In a few cases of Pnewionia it has been recorded that
the Urea is less than in health but in these cases the Albumen
has either been absent or in trifline~ qua-tity.

In sorme cases albuwien in the Urine seerms to be of
ﬁepatic origin and due to derannenent of the liver alone not
from jaundice which obviously is an irritant as evidenced by the
discharese alons with the Alburien of bile tinted tube casts; but
in hepatic albuminuria the Albumen seemns to depend on derange-
ment of the liver alones independ=ntly of any renal disturbance,
Sueh a case is cited by Dickinson lﬂﬂ and his explanation of it
is that the liver receives Albumen and converts it among other
things into Urea. It is probable that in certain diseased
states of the liver the Albumen may leave it unchanged to
persist in great quantity in the blood and escape by the Kidnéys.
Such a th=ory corresponds with theldischarge in sueh cases of
Albuw &n 4ithout casts as thoush mere Alburmen and not liquor
sanguinis were escaping. Perhaps it is to sori® such action
that the Albuminuria of Acute Yellow Aftrophy is to be ascribe@ i
and indeed it may be questioned whether temporary Albuminurias
do not always depend on the inability of the liver to deal
according to its function with the Albuminous matters that are
conveyed to it in the blood.

The relationship of 4ge to renzl discase is of some

impor-tanee as regards #he p-esence or ansence of Uraemic symptoms.

We know that /, We know m%t' J




that generally speaking the Tubular Nephritie form is found

more frequently in early life, the franular form in later life
wvhile the Lardaceous may be found at all ares;” well marked
lar&hceous changes being recorded at as early an are as 2% years,
hxcluding Oedema which may be considered » practically constant
factor in Acute ﬂephritis,and may be considered as due to retent-
ion of waste products aliering the quality and conditions of

the blood we tind that, dividing Uraemic symptoms so-called into
the three classes of ( A ) Uraemic Convulsions ( R ) Simnle
Cora%( ¥ ) Other head symptoms, they form tolerably larpe and
serious factors of complication in the Tubular fnwr}yf the
alsease. Thus in the tabhle quoted by Dickinson ﬁiﬂ we Tind

the following record : -

Affection. Under 15 years 16 & upwards total numbher
23 cases 16 cases 39 cases
Uraemic Convulsions 5 5 10
Simple Coma 1 1l 2
Other head symptoms 4 : 0 4
Vomiting 4 5 9
Pneumonia 9 ' 1l 10
féleurisy 5 3 8
Bronchitis 8 0 8

We thus see that Pneumonia is a very frequent affection
consequent upon Tubal Wephtritis while plcurisy and bronchitis
are also tolerably frequent and this state of affairs is found |

more constantly in patients under 16 vea~s of are whilie on the



the whole,uraemic symptoins despite the data given in the ahove
imperfect table may be said to be more danperous (if not more
constant) in adult life than at a younger gges In lardacenus
disease Uraemic symptoms are comparatively uncorrion i.e. they
the
are of tar less frequency thzn in, other two forms. Yor is
Lhis to be wondered at when we consider that i=n Nevhritis
(tubular) and franular derencration the structu-al chance is
essentially limited to the kidneys and hence Uraemic affections
of the nervous system may be looked on as a natural termination
of these two forms of renal disorder. The Kidney nitrqnenous-
~excreta are retained and eause their characteristie effects on
the system generally. It is to be noted, however, that in
ﬁranular degeneration a larger proportion of the cases are
e Sles it n _
fatal in this manner than with nephritis where vario.s inflammat-
ery complications and disturbances as pnéumonia, pleurisy
pericarditis, bronchitis etc. so frequently supervene and cut
short the further course of the disease.
| A difference, however, is to be noted in the cha-racters
of the attacks of Uraemic symptoms in these two diseases as
convulsions are found to be moré comion with nephritis, while
¥ith granular Kidney though convulsions do occur, and that
” £requently’there is a still rreater tendency to the onset of
Caoma, .-
A percentage table by Dickison bhrings out eclearly the relation-
ships as regards Ufaemic symptomé hetween the various forms of

Renal disease : -




Uraemic artections Nephritis Granular Lardaeceous
of the “rain Deregneration Kidney
Convulsions 25,64 15.1 3.2

Coma without

Convulsions 5.1" 20.5 4.1

Other Cerebral

Symptoms 10.,2" 19.7 2.0

WHILE I¥ the former of these two tables Uraemie convulsions
were foundin 10 out of 39 cases in the latter tahle the relative-
Ly infrequent occurrence of convulsions in the lardaceous form
is to be noted being only 3.2 per cent’gnd statistics of cases
show that in this form out of 48 recorded cases only 3 had
typical Uraemic Convulsions, This is quite what we would
-axpect from the Data already rsiven as rerards the diminution
of Urea in this form and also from the frequently copious
flow of Urine in this variety of Renal disease. Out of 38
cases of granular depgeneration verified by post-imo-tem
examination Uraemic convuisions were found in 11, simple coma
wWithoul convulsions in 14, and other head symptoms in 13 ( in

these latter 13 cases, cases of predominant valvular disease
| were for obyious reasons excluded) giving what may leritimately
be termed Uraemic Phenoriena in 38 out of the total 68;giving
& percentage of 55,8 for Uraemie phenomena in this form as
arainst 3.2 in the lardaceous férm.

These data seem bul to verify the staterment already made,

that respiratory complications are more typical of nephritis

(tubular) and Wraemic of pranular deseneration, the one form
- - - ' .



being as a rule a disease of earlier life the other of later

lirs.

A tabhular statement of these facts 1makes themr all the

more distinct,

Percentare of deaths.

y N NEPHRITIS = Se=m
—1 R . N LARDALEQUS = —~emm

~
o =~

~— 4 - "> GRAN, DEGEN = —~v—s—4
10 20 ) 4o 50 60 &0

[
YEAR YEAKS Yeans YEARS YEARS  YEARS YEARS YEARS VEARS

and we thus see that nephritis is a disease of youth causing
most deaghs in first decade coincidently with the period of
prevalence of searlatina and also rany deaths in the third
decade when the stress and toil of active everv-dav life is most
felt, while prunular deceneration belongs to middle and advaneing
life and has its rreatest fatality from 40 to 50 vears of are
while lardaceous disease has its greatest mortality in early
maturity i.e. between 20 & 23 when the various so called
diatheses and special dyscrasiac 1may be sai. to have their
freatest influence.

Having thus coasidered Urea secretion as regards its
elimination or to put it riore accurately secfetion and excretion
both in health and in sore forrs of renal mischief’we may pause

for a mouent to consider the conditions of its excretion in
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Diabetes a disease in whieh in additim to the enormous discharre
of watery fluid (saccharine or otherwise as the case may be )
we have according to the uwsualiy accepted theories an interfer-
cnce with the Vaso Motor coaditions of the hepatic blood supply
by which we have blood of an abnorrial character supplied to the
liver at an accelerated rate of speed, the congestion of the
liver depending on abnormal conditions of the nervous arrange-
ments wnich 1may be local in origin affectins the coeliac plexus
or central as in the classical experiment of B@laude Rernard in
reference to the so cailed diasetic punctuwre in the lModulla
o S8
oblongata. With this enomiously increased activity of the
liver we would expect from data already considered an increase
of the Urea in the blond,and,granted a normal condition of the
Kidneys,we would expect an increasedexcretion of the Urea throurh
them in cases of Diabetes and this condition has been found to
exist. The surar which eseapes in diahetes is the surar which
enters the system as carbohydrates and oM ~ht be utilised in
the system but which,finding its way, owing to abnormal condit-
ions, into the peneral circulation as sugar__is eliminated as it
iq;The main €hannel for the passage of sugar fror the alimentary
canal is the blood vessels. Absorbed into the portal ves:els
it is conveyed to the liver where xx in health it becomes almost
entirely Juxed_ in‘its onward progsress and prevented from enter-
ing the gemeral circulation.

It leads as we know to an increased forration & aceumulat-
ion of glycogen in the.liver but when not thus stopped and converk
ed it reaches the general ecirculation &nd gives as a result the
saeeh&fine impregnation of the Urine in diahetes.

matter

Nitrorenous

I{Iii
S &



natter it appears may also be eonverted into glycosen,
Pavy explained the causec of sugar passing into the blood hom; the
altered action of the blood in Vaso Motor disturbance of the

Liver causing such disordered action as to cause dia»setes and

this 1s supposed to be due to the presence of arterial or
oxysgenated blood in the portal system causing(?irst)the sufar

to escape from the liver.

{Scecondly) To accumulate in the blood. _
(Thirdly) To pass into the Urine. *The passage " says Aitkedgép
“'of blood through the vessels of the chylo-poietic Viscera in
such a na+nner as to reach the portal vein in an imperfectly
dg-arterialised (i.e. containing rore or less oxypFen) state

is subversive of the proper action of the liver, is productive

of eglycosuria and supplies all that is required to aeccount for
the presence of sugar in the Urine tb the extent seen in Diabetes;
The state of the blood vessels (vaso motor) is also concerned in
determininge this and the conuition of the nervous svstem stands
at the foundation of the entire process.”

The same authority ﬁqﬁ also quot®s D Pawlineff's
researches as to the relationships of Urea & Dia»etic Supar.
Pawlinoff says that Sugar cannot be oxyesenated in the blood but
thé muscles ean break it up into subétances rmore easily oxyrenat-
ed than Albumen. In the nolrmal orpganism the oxyrenation of
Albumen tekes plaece principally in the arterial blood. By the

oxygenation of Albumen in the Arteries, there is forr.ed Urea

while in the veins there is formed Carbonic Acid by the action

of Oxygen on the produets of the decormposition of sugar.

In diabbtes the muséles ctease to chanre supar into substances

‘u;h}cgf;re.easily decomboSéd in consequenee of which the process
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process of oxidation loses its energy, as the Albumen is oxydised
with greater difficulty. Therefore the eomsumption of oxyren
is decreased as well as the exhalation of carhonic Aecid. The
Urea which is now formed in excess in the Arteries as well as in
the veins,and the aceumulated sugar absorb the water from the
tissues by which is caused the thirst of the patient while his
hunger is the sequel of the deconposition of Albumen. It is
interesting to observe in relation to this that diabetes can be
caused by artifieial means aeting on the muscles i.e. by éurare—
Qoisbning whieh paralyses the intra muscular terminations of the
motor nerves., The muscles of course cease to act upon the
sugar in the blood and henece 8sugar appears in the Urine. 1r

a substance be introduced into the blood whieh is more easily
oxyrsgnated than those substanceces originated in the‘muscles such
as albumen, then the consumption of these substaneces will be
decreased. This is known to take place in phosphorus poisoning
where paraiactic.Acid appears in the Urine, The consumption

of albumen will be deereased and consequently less Urea will be
formed if paralactic Acid be introduced into the blood.

When the muscles do not procduce paralactie Aeid, as is the case
in diabetes then the albumen in the venous blood is no longer
protected against oxypenation and the quantity of Urea is
inereased. Pawliinoff eoncludes that the formation of sugar

in diabetes and of paralactic acid in phosphorus poisoning

make:s it apparent that in a no.mal state the museles turn

the sugar into paralactic acid whieh becomes then further

oxygenised in the blood. The oxygenati‘on of albumen is limited

< by the presence of paralaetic aeid. If this be no longea¥ formed

- from /




from sugar by the musele action the albumen of the blood is
exposed to the influence of oxyren, not only in the Arteries

but also to a greater amount in the veins, henece there will be

a surplus of Urea. Resides there follows decrease of oxidation
in the organism and a decrease in the exhalation of carbonie aeid:
As a result of these alterations we have Diabetes.,

Pavy seems to ineline to the theory that sorie kind of
texture disease of the Braiwm is at the foundation of Diabetes
and that it may arise from :-

(1) a lesion affecting and involving a loss of power in vaso
motor centres or (2) a leison in some part or other of the
carbbmspinal system leading to an inhibitory influenee being
exerted o~ these centres of vaso motor activity. Whatever be
the true and exact origin of diabetes it eannot be denied that
theoretieally blood unduly charged with oxygen reaehing the
liver by the portal vein is Jjust the condition into whieh the
portal blood is thrown by vaso motor paralysis affeeting the
vessels of the ehylo poiétie Viseera. {yperasemia of the liver
acecompanies the excited flow of blood through the other Vigeera
of the abdomen and hence we might theoretically expeet to find
that anything whieh eaused hyperaemia of the liver micht cause
diabetes even as Harley has shown loeal irritatiéﬂfggohe proved
by injecting alcohol and ether into the vena pomta by whieh he
indueed artifieial diabetes. The internal use of arsenic and
qQuinine has also been said to produce an excretion of
saecharine Urine. |

Now we have already seen that increased activity of the
l&yer eellsmay be aecompanied by increase in the quantity of

?* Q£$ﬁ;aﬂd this eondition seems admirably fulfilled in diabetes




where we apparently have greatly inereased aetivity of the liver
cells juuging at least from the hyperaemia of the organ and it
is interesting to note that Jlalliburton ‘3” in the table already
as causing inerease in the quantity of Urca se that taking these
and other data one may not unnaturally query whether there is
any relationship between the Urea anu the saccharine matter in
cases of Diabetes.
That this is so seerms proved by the researches of Prof,

Sydney Rin~er 8 who made ohbservations to show the amount of
Urca and Sugar furnished respectively by the tissues of the
”body and by Nitrogsenous food. His researehes briefly show : -
(L) During inanition one series of observations showed an
enormous disintegration of tissucs (48 gnammés of Urea & 105
grammes of Sugar in 24 hours) the relation between the Urea and
Sugar veing tolerably constant. (VIDE TABLEs FROM pARKES)

(2) In the second series of experirents where Nitrorsenous
- food was taken, the Urea increased about the third hour after
food and reaehed its .iaximum about the fifth hour after which it
diminished and reached the inanition amount in the eighth hour.
B The sugar followed the same ruie_and almost in an exaet
Eatio;but the Urcea was in slight'relative excess to the surar
shoiiﬁg that the “itrorenous food raised the Urea slightly nore
fhgn it did the sugar, During inanition the Urea was to sugar
as 1 to 2;235 and after nitrogenous food the Urea was to sugar .

as 1 to 1,9. There thus seems to be sore connection between

£

BAy be very muech greater than the normal amount and that to an

the amount of Urea & sagar in Diabetes. The amount of Urea

e, 1

[
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much greater than ean e accounted for by the food taken and due
probaniy to sorie peculiarity in diabetes ecausine heirstened
metamprphosis of tissues such as mirht arise fror the exeessive
action of oxyren on thert (Vide Pa-:es ”é§ ). In diabetes starch
and surar taken in the foou are completely misappropriated so
that thes do‘not contrinute to the process of natrition nor to
the production of animal heat but are quickly eliminated from the
hody in the form of Diavetic Uwine ard the same holds ~ond to
sorie extent of fats. This bheiner so the temnerature of fhe

body must be denendent éhiefly on the eoricusition or oxidatior of
tte Albuminous constiiuents of the food and tissues and this
circwistance must be a factor i~ the production hoth of emaeiat-

ion and of the excessive elimination of Urea in the Urine,
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UREA.

Mean of ormal in adult | ales = 33.1l3 prranmes 512.4 prs;.p.24 H

MHeen of Vorrmali in adult feriales=24.51 v = 390.0 Frs.p.24 U
Mean of lales weight to Urea.
1 kilo pbody-weight = 0N.500 " = 3.53 rrain per
. .1 1b.
Mean of feinales do do = 0.414 " = 2.96 rFrains n«
24 hrs,
AGE Assent in Urine of foetus

Found in I';‘um*[l Sk
I~ nawly born-ahsent in Urine,
I~ childr=en 1 day to 5 mths.
- 0027 to l/{
INFANCY : In echilaren of mean are
4 2/12 years.
—

Urea a 173.58 f£rs. in 24 hrs,
¥ = 5,77 ¥ per 1 1b,
avortd.per 24 hours.

MIDCLE The norral excretion may
AGE. fall about 5% hetween 40 &
50 years % 104 between 50,30

OLD AGE Further decrease - 19.17
about 70 grarmes (AEcquerer )
years
L :
RACE In English said to be Diminished in Germans,more 80
inereased in Freneh (L&4mANA )
WEIGHT. Increase of Urea with Diminution of Urea with de~-
inerease of weipht erease of Weicht Caeterig -
eaeteris narious paribus s
i Age |Sody weight Urea per Urea to 1
. 24 hours. kilo in 24 hr
23 71. 5 34.31 grs.| 0,480 %solid -
24 76 34.1 " 0.449% | food
25 85. 5 31.7 0.483 ' lessen

-ed.

Urea augmented & the

more nitrogenous the

Tood the greater the

inerease. In dogs the j
inerease of Urea from : ‘ j
nitrorsenous food is o '

very well marked i~




Influenced by

URE A.

Increased

42

Dirinished.

Food,contd'

L obm&m nitroreaous
food, starch %c.
L,essened i+ veretable
food fror dairinution
of itroran in the
veralanlaes,

FLUIDS

WATER

Water.

Ucea incraased by ime
bibition of water at
first but subsequent-
ly sinks. The in-
crease riay be rreat

if muach water bHe taken

ard se=ns Lo indiecate
not a mere dibuent
effect but inecreased
metamorphosis.
Increased wien water
is added in exeess to
ordinary diet,.
Iacreaase nay be 100
rcraing over norral

ALCOIiOL

When it is
added to re-
gulatesd diet

When piven in

8tarving or
over fed con-
dition

Lessens the Urea by from
&7 to 200 prains per 24
h. aecording to Rbcker
& Hammond

\Lessens the execretion
of Urea & extractives
generally.

TEA.
Diet as
ugual

Lessens !lrea (Rocker &
Hammond) to extent of
14 to 53 Frs in 24 hrs.

COFFRE

Urea sreatly lessened

PASTING
From solids

From Fluids

Urea as a rule at onee
Redueed. Diminished

from 33.8 granmes to

24 prarmes in a man of A
(PRATTLER ) mean of 4 '
days. |
Diminished at first i
markedly falling as low ;

{Rocker Lehriann Hmmnond)i
|
t
|

as 10.01 crms. in 24 h,
(Parkes) Inbrpa

water is fiven afhg




Infl.uence.

.

URTE A.

Inecreased

Diminished

Exercise

Urea incrcased espee-
tally if skin is not
active & no sweating,
In¢rease riay be even
10 + .The increase
oecurs aurine the
exercise % for 4 to §
hours after. After
that the Urea may fall
below the mean pgiving
a balance.

SLEEP

Urea 1mueh inereased
as corpared with
sleeplessness, e.fr..
as m.ch as 50%.

i TAL
EXERTIOX.

Urea is incrcased
(Hammond) Urea in-
creased (ilaughton)
and constant in re-
iation to rental
work accomplished in
1 howr. 1 Hr, hard
mental work Is

= 43 prs. Urea.

Condition of
other organs
of Fliminat-

Strones action of skin
lessens Urea. Revere -
purecing also lessens

43

events not diminished
if the nervous system
in pgood order i.e.
rood tone. (Brnexke )

~don Urea.

TEMPFRATURE. lHeat above 49° Tah:
diminishes the Urea
as & general rule. 23%°
Fah. of increased heat
equals a fall of Urea
of 0.12 or 1.852 grs.

— in 24 hours.

Period of Lessened during the

Day & night.

Aetion of

Nervous Urea pronably in-

System ereased or at all

Menstrua tiorw.—

Urea said to be increased Said to be lessened

after

duringe
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——envenetgge
Influenee Inereased Diminished
PREGNANCY. Said to be diminished
as prepnancy advanees
(Roeker)
at end of Sth week =
=0.40% per kilo of
hody weieht
At end of 40th week =
= 0.154 per kilo of
body weight.
Ranke gives follow-
ing teble of Urea
for 5 days hefore
birth & 6 days after
birth (fron. 2nd day)
Refore - Urea =
=23.82 grms.
After-do,»33.35 do
RETENTION Urea not so easily re-

1¥ BLADDER.

absorbed into system as

Phosphites,

chlorides &%e

UREA as a
measure of
work.

Haughton caleulates

that tissue ehanges

neeessary for life

furnish ia 24 hours

2 grs. of Urea for

every pound weight

of hody.i.e. man

weighs 150 1lbs., &

for living purposes

exeretes 300 grs.

Urea. For mechanieal

worklthe raising of

100 tons 1 foot hieh

in 24 hours = 38.59

grs. Urca. For hard

mental lahour 1 hours

hard study =43 grs.Urea

1 hours lirhter

study = 27.71 grs. do

F.G.

A rman of 150 1lbs.weight

has bouily labour = to

lifting 200 tons 1 foot

daily & mental labour -

2 h.hard study. Then

Vital work 150 1lbs x

2 grs., Urea &= 300

Kechanical work 38.59

x.2 gr8. = 77.38

Mental work-43% grs x

2hours 86grs

Total Ueea in 24 hours
463.38 grs

L N B 2o g
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U F A.
sSome eriarks on its elimination in jfealth & Disease_gjth

refercence to OWGGI'V&LIOV‘S made on C&SPb

B T

-

Note:
b In the investiration of the following cases I have
- to express my indebtedness to Dr John Li-usay Steven, in.
whose Wards the observations were made and who kindly per-

mitteu me reference to the ward journals as well as facilities
for maxkines the observations. e also ailowe: me to make
such modifications of the treatinent in renerﬁl conditions of
the patients as were thought to have some Learing on the points
to be observed.

I have also to thank his resident assistant and nurses
for assistance kindly egiven me.

As reparus the observations all the examinations were

made or verified by myself excepting some of those on the

Urea in the case of (supposed) Pernicious Anaemia. These

estimations being pavtly made by Students acting as Urine

i ‘ Cicrks. The diet, temperaturea, quantities of Urine, stéols

k fluids & golids &c. were taken from the ordinary Ward Records

and verified by myself,'while the estimation of the Blond

Corpusqlca and haemollobin in the (supposed) pernicious Anaesmia
!as from my own observations. In refersnce to this last case
I have to thank Professor Charteris for kindly sendins me samples.
qt Urine from a case under his charge of Pernicious Anaemia in

m\u# Male Subject which affords a comparison with case Yo 6 of my

‘\g§0ries. In hig case unfortunately, no obagrvations of the Blood




(2)
Corpuscdpas or Haemoglobin could be rot.
As rerards thiec observations themselves they’were made
with a view to determining the conditions of the Uwvea in varvine
cases of disease. In case No 1.1 hopedto establish some velat-
ionship between thpﬂ&v&edly altered hepatic conditions and the
t gxcretion of Urea, and judging from established datas 1 expected
to find some diminution of the Urea which as reference to the
- tables will show was actually the case.
In case o 2. the relationship of Urea excretion to
Acute Tubular Yephritis both in its Acute and Retrorressive stares
was investicated and the esenerzl conclusion 1 draw from it is
that Urea is diminished in the Acute stape (it may be consider-
avly), that it is relatively increased when the Kidney condition
is improving -and that this increase may‘be propo-tionately larre

according as the waste products have been more or less completely

3 retained‘in the Body: and further that after the excessive Uresa
retained in the RBody has been thrown out in the earlier stares
owmards recovery, the Urea tends as recovery becomes more pronoune
.{!d to return to the normal amount. In this case these conclus-

E ions would be rmore warranted had the observations been extended
over a longer period, and this applies to all the cases investi-
gated.

In case No 3 the increase of Urea in well established
’ibiabetes Mellktus) was 1 venture to think thoroughly established,
the quantities of Urea & Surar both being enormous and the
aPPearance of Albumen in the Urine at a late stage of the disca:e

\¥lt~of interests.

Case No 4 Yielded poor'rosalts as regards definite conclus-



_ (7
as it was hoped to estandish some relationship between Terperaturc
& Urea, bHut the tempergtuwe ran an uncertain course, 80 s~ldom
reaciiing a markeuiy psrexial rerister tiiat the data obtaired
Are not of sny reiiuble sienificance.
with
Case "owb. A case of acutc th'atiSthaPkei Cardiac
b implication (V.S & V.D. Aortie) showed from a few ohservations
a more aecided relationship of the Urea to pyrexial terperatures.
The cases Mo 3 & 7 were of interest as beinr examples of
Bernicious‘Anaemia the ons in a female the other in a rale. In
;ne female. in Dr Steven's ward, there wasbﬁreat difficulty in
gettinr Urine foP analysis at all, owinr to the rreat derree of
diarrhoeawhich was present for sonme con-iderable time after
admission, and it was manifestly imposgible to collect the whole
quantity for 24 hours. In the mate case (Dr Charteris' case)
the Urine was md¥e easily got.
In the pernicious Anaemia [feirale) case the results ohbhtaine
ed were somewhat confusing. From data already considered one
l would expect that with the enormous destruction or reduction of
Ared (Blood-CorpuscL£a$ which takes place in this disease:
f(Prasumably destroyed in the Liver and to a le-s extent in the
k spleen %c. ) there might he an increase in the Urea if the views
already stated be true (Vld;‘Hamilton s Patnoiory) and that
the body waste misht also contribute somewhat: though wasting
may not be marked and indeed may be ébsent in Pernicious Anaemis.
;n this case, however, thefe was by no means any such increased
excretion of Urea but rather the reverse as far as could be

JUdged. -In this caae moreover, ohvious fallacies crept in.

T\Pirlt,.the U'ine could not be measured for 24 hoarly periods

that the total quantity of ‘Urea co.ld not be Fot. Second:




Second: Frori this loss of Uirine no idea of total !Uea was pot,
and hence onliy te mrainsg per ounce were obtained. “ow from
the extremely watery condition of the blood in this disecase it
is probhable that the U-‘ine was not diminidhed in quantity, that
is, that the watery eler.ents of the bliood would Dass freely
through the Kiuneys and the total quantity of Urine mirht indeed
be iﬁ excess of normal, so that the total quantity of Urea m'~ht
not fall pbelow the normal and hence even with axl@w@ derree of
Urea per ounce (a3 was actually r~ot) the total quantity of lrea
mwight be quite up to normal. v

Third: Another source of possible fallacy may be found
as rersards the watery concition of the blood, namely, that the
blood is so watery that a certain amount may be reabsorbed by
the tissues or at least that water may escape from the blood
‘vessels into the tissues giving rise to Oedema &c. and this

escapinc water may carry some Urea with it. (Urea being (Gwrystall-

} filters) s The Urea in the Urine both in prains per ounce and as

T P )

bine an. easily susceptible of osmosis through animal tissue

‘& total quantity may be diminished, and this may. account to some
extent for the small quantity per ounce found in this case.

.. The lLast cass, Case l.hffordSJinterest from the pneculiar

,irdﬁpinatory con.itions of the pgtient, from the delirium, the

large quantity of albuwren, and the gener:lly grave conditions.

~ The apparent infi.ence of the mu cular activity of the deliriw .

and the administration of oxyren with a subsequent rise in the

quantit of Urea is of considerable interest, and the question

“9f the effect of ~NAtvite of amyl by altering the vaso-motor

-8ondttions is also of g -mat interest as rerards the excrastion of

By

'8& Iin this éaso.
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case1 Mavieomnr Disease oo [iven

tase 1. D - McD - Male,aged. 54. admitted Jan., 7th 1897,
Sumnary of Case.— Jaundice of at least 3% months durat-
ion,on adimission to Hospital. The patient attributes this to

having to work amid offensive odors in a paper mill, where he

L

also took his neals. The on-et of jeundice was precgfded for
a weeck or two by dulgness and disinclination for work, also

heaviness in the ppirastriwn after food. These symptoms continue

and in addition he has been becorine rradually weaker - no
haenatemesis, epistaxis, melaema; Yo voritins or pain aftor
‘ food; ocecasional constipation relieved by rmedicine. Pale
motions, dark bile stai;%Urine, this latter noticed even before
the onset of jaundice. T.oss of inclination for smoking -
considerabdle emaciation, thourh he was never very stout, fullnessin.
epirastric reqion}withOut the Liver being definitely palpable.
Considerable enlareement of Liver as made out ny percussion,
Absol.tely no tenderness on pressure.

This case having rerard to the age of the patient the

degree and persisfence of the jaundice, the emactation, the

"abgence of acute or indeed any pain, and the fullness in the
epifastrium, coincident with the enlargement of the Liver was

considered as most likely one of Maligsnant disease of the

e Liver.  The Jaundice which was extremely marked on admission
tended to becore nore marked as his case prorressed, and the
emaciation aiso tended to become mofe pronounced.

E “In view, therefore, of the previous remarks on Urea excret-
ion in Hepatic disease one would expect a diminution in the
excretion of the Urea if the action of the Liver and the hepatic
cells was much interfered with, and that this was so is proved

§.: by reference to the tabular statement of this case. The Urine
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the Urine showed a tenaency to be considerahly diminished in

quantity while its colou.r was hirh and its specific gravity

showed if anythings a tenwency to be at any rate not lower than

normal, thus showing a decree of concentration of the Urine.

On aumission there were sowe bile stained casts in the Urine
h and some slight derree of Albumin lirea. A few dayvs after
admission the Albunen'disappeared) but reapreared in very ninute
quantity anout & week after admiscion. Bile pi~ment (Crelin's
Test) was freely nr-esent, and bile acids (to Pgttenkoffers Test)
also siirhtly present Surar was not detected,at sny rate as
lonsm as the opservations were continued. A reference to the
table shows the fondﬁqPOints of interest in relatioﬁ to Urea.
Though R.le Pipment was [reeliy present the total quantity of
Urea was markedly below the normal, thus indicatine~ some dis-
turbhance of the irelationship between the Urea and normal hepatic
activity, for Noel Paton (Véde ant® pare 71 ) has chown that in
normnal conditions the Urea and hile pigﬁent bear a more or less
constant relationship to each other.

Secondly: Though the Urea pe~ ounce of Urine was not
strikingly deficient the total quantity excreted fell fa: helow
the normai. Thus, the highest quantity of Ureda excreted in the
earlier days of the observations was on thé 11lth Jany. when with
42 ounces of Urine at 6 grains of Urea to the ounce a total excrot
ion of 262 grains was got. On the 15th both the quantity of
Urine and the Urea were so small that probably some Urine was
lost or mislaid, but takings an average of 7 days exeluding the
15th, gﬁ:igotal Urea in 24 hours was exactly 194.75 grains:
the total quantity for those 7 days being 1353.25 grains, which

Nay be compared with the excretion of Urea in the case of
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John Gartshore (diavetes) on the 1l4th of Tany. when for 24 hours
the excretion was 10038.0 grs.

On the 12th Jany. Chloride of Amrioniwu in 10 crain doses
thrice a day was berun with the object of notine ifT it in any way
influenced the excretion of Urea hy stimuiatine ard increasing
the Liver gctivity; but durine the course of the first week at
any rate no definile result was obtained, thou~h the Urive showed
a total Urea of 240 & 235.25 grs. on the 13th % l4th Jany. for
40 % 35 ounces of Urine as arainst 120 & 140 ers, for 30 & 35
ounces of Urine on the 8th & 9th Jany. respectively. i.e. before
tne Anmoniwn Chloriae was bersun. The HhHowels tended to be
constipatew with clay coloure d stools, while the skin was notablv
harsh an: dry, the patient conplaining of itchiness of the skin
especially of the fore-arm:: so that the excretion thro.ph organs
other than the Kidneys cannot in this case be said to have begen
increased, and therefore, we may assume that Urea accordines to
the results tanulated is decidedly below the normal especia:ly
in its total excretion.and also to a legs ext nt in its relation
to nody weirht and ounces of Urine. That is, that allowing
2 crs, of Urea to be excreted in health for eQery 1 1b. of bhody-
weight, this nan who yeighed when in heaith about 113 st. would
have excreted as a meahv322 grs.’for mere vital metamprphosis
or tissue chain apart from further excretion for mental or bodily
labour which at a minimum could hardly be less than 100 grs.
more in 24 hours (Vide Haurhton quoted by Parkes p 111) .
As he is now the amount due té bodily labour or mental work may
be practically internally excluded leaving ms still with some-

thing like 322 grs. for health or allowing for fall of weight to

9 stones, /
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about 250 ers. as a mean averare excretion for 24 hours. nhut The
patient is not absolutely at rrest so we wmayv consider 275 Frs. as
fulling not fa~ sh rt of the minirw. we woula expect in him at
his present weisht if in health,apart from disease of Liver or
Kidneys. Instead of this, however, we find that the rean of
7 cays gives us 194.75 grs., iz. 80.25 ~-s, legs than the expacted
minimwn: and on only one way of these saven did the Urea vreach
even 250 grs, nawmely, on the 1llth when it was 252 ers, in 24
hours. So that the geneval concl.asion to be drawn from the
lirdted resualts of observations exlenuine over 7vdays was,

lst. That the Urea as a whole and relatively to body weigrht
is diminished from the healthy stan.ard.

2nd. That this diminution appears to have some connection
with the hepatic condition.

3rd. That the Urea is not increased a2s a whole by doses
of Amuonium Chloride (10 eprs thrice a day) in this case for
ob.ervations lasting over several days.

4th. That thoupgh bile pigment was in this case the marked
characteristic of the Urine there was no corresponding increase
of Urea as one might expect from the reéearches'of Voal Paton

if the patients had otherwise been in health.

CASE (I11) - Campbell M. -- Male aet 24 & Carter
adnitted Dec. 18th. 1899.

‘Swauary of case. ACUTE TUBULAR NEPHRITIS. berinning

appard4ntly on Dec. 7th 1896 with commuon cold, but even then

some fulness of face noted towards the evening, General

f‘“‘sarca on Dec. 9tn.
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gince which time, he has been confined to the house till admission
Urine scanty and high coioured till Dec. 14th, buf since then

mor copious, Only known cause exposure to cold. loarseness
gince Dec. 4th. Except Winter Co.~h Tor one ov two years his
previous health was always rood.

On admission -- pmocerate Anasarca. o fever, High

-teusionh—ﬁunghn P%lse. scantily crackline "Qles at bases behind.

of
Prolon#ationhfirst gsound at Apex aro.ntine to systolic muwmur.,
SJ5V0Lt Muiidr

Second sound heard loualy all ovey and appearsaccentuated at
Aortic Area. Apex »Heat irpulpable a~d invigihle - orealest
intensity to auscultation ig in 5th interspace. Upper bhorder
of Cardiac dulnegs at fourth rib - rirmt at midsterqum - trons-
verse measu'ement 33

Urine on admisSion - 1022. acid reaction deep amber.

Alow.en in larce quantity. Blood to gualac test present in

fair quantity.

This case presented the features of a tolerahbly acute

3" Tubular Nephritis of definite origin and onset and with the usual

" gccompanyings phenon:ena. The treatment consisted in the usual

light and nutricious dieé¢, with abundant diluant§ milk being
largely used, also imperial drink, while diaphoretic remedies wars
freely made use of, including the hot pack which was apnlied on

the 21st % 22nd of Dec. On the 24th Dec., it is noted "that

marked improvement had set in during the two previous days, sweat- .

. ”
ing being profuse and accompanied by copious diuresis, the records

of the Urine being :- Dec. 19th, 25 ozs. -- 20th. 40 ozs. --
Qlst. 70 ozs. -- 22nd. 140 ozs. -- 23rd. 125 ozs, --. The

albumen also was copiouS,,/

L




namely on Dec. 20th 1¥. On the 23rd it was .5 par cent on the
24th it was .1 per cent thus indicating a sreat reduction in
quantity, coincident with and prorably uependins on the sreat
derree of diuresis.

he Urea on Dec. 13th was 2 rrs. per cunce, well on Dec.
24th it was 3.3 ers. per oz, or 412.5 rrs, in all.

From the besinnins of the ycar a series of rerular observ-
ations was kept, the results beine tabulated and excluding the
second of Jany. when an error was_prubadly made in estirating
the Urea owings to irperfection of the test solutingy the tendency
of the Urea was to increase tﬁu quantity while the albuwmen tended
to uecrease in a sort of inverse ratio,. On the 2nd. of Jany.
the reauines of Urea gave 9 rrs. per ez. which for 50 ozs. of
Urine gave a total of 540 grs., a quantity which in view of the
3.3 grs,., per oz, of thé 24th of Dec. 1is likely to have been an
error, especially as no readins for nearly a fortnisht after-
wards rave more than 7 grs. per ounce. Excluding this day of
pos-ible error the mean average eof the first seven days ef
ebservation was 342.14 grs. in 24 heurs or 5.28 grs. per oz.
of Urine: while for the first 13 davs (1 ebservation not taken)
the mean averasc was 417.08 . gts., in 24 heurs i.e. rather over
6 grs. per oz. These 2 results may be compared with the
194.75 grs. per 24 heurs recoruied in case I.

In both thesc caszs ther~e was ne fe?er to ;peak of i.e. little
variation from the norr.al sueh as mirsht affect the excretion

of Urea and incrcase it as seen in fever; but in the case under
conside 'atian there was in the earl¥ertagagest atnEnyrrate

greatly inereased climination by the bewels and skin frem the sc!

action ef purratives and especially the het pack y and that the

a-\i'




. Urea was dindnished it the w ine scers indicated »y the lew read-
ings at that stage namely 2 ers. per ez on rhe I8 th and 3.3
Frs. per oz on the 24th Decr, after the climination by the
kidneys hau bsegun to increase considerably ; but by the time the
crisis eof the diseuse may be said to have been reached and
passed the Urca showed no very strikine ddminutden, as en Tan.
drd it was in all Bér=ews., 350 rrs, for 24 hours and follew-
ing Haurhtons fcrmulé that 2 e+s,., of Urca are excreted for each
pound avoirdupois of body weirsht (i.e. for mers tissue waste

or metamerphosis apa~t fror bodily o~ rental WO“k),thEﬂ in this
case wheee the rest was absolute at all events durins the first
fortnicht of ebservation, we would expect a bedy weisht of
nearly I73,3 1m8 or about I2 st. 5lbs.; er allewins fer erreor
say 12 sts., - The patients condition did not permit frequent
welrhines but was suppesed to be about I0 stenes in heelth,

A fertnisht after ebse - vations were begun the excretion eof Urea
was fer ene readins 560.0 gra. fer 24 hours and again apnlyines

Haushton's fermula we weuld have a bedy weirsht ef 280 lbs if

abselutcly ne bedily werk was dene or mental effert undertakep.
The patient however tost assuredly did net weisgh 230 1lbs when

this ebservalien was made but he héd much impreved in health
theusgh practically entirely eonfined to bed se that bedily &
labeur was precluded theugh the mental e¢ffert of “ecadins the papers
and ether lisht literature provided in the wut‘a could net yep~
present .a very larre aniount éf werk with its cencoritant elim-
ination of Urea . Allowing however three hemrs ef li~ht mental
labeur (27.71 grs, per hiur accerdin~'te Haushten ) this gives

us 83.12 grs ef Urea te be deducted frem the abeve 560 grs

to give us the actual Urea fer mege tissue mefamerphesis er ﬁ
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vital werk which wo.id thus cr.ount te 476,37 srs,per 24 heurs; er
again ap . iyins Haurhtens feriula ef 2 srs, pee lb of bedy weisrht ,
the bedy weisht weuld be 238443 1lbs. a weish® vastly in excess
eof what 8he patient actualiy was$ 0~ the date ef this ehserv-
atien when he was abeut I0 stg, er a lilitle lesa. Se that as
the case pregressed tewards fecovery at all%vents and alse te
seme derree in the intermeuiate st:-res ,thé Urea was relatively
te werk dene increased as rerards its tetal quantity , theurh
net perhaps te such an extent as regards its quantity per oz
which as we have‘alveady seen was fer the first seven days
5,28 grs per ez, and for she first thirteen days slightly ever
5 #rs. per ez ef Urine. 2ut the Urine after the initial stages_
has always been abeve nermal, namely, fe~ a fo}tnirht after
ebservatiens were besun it averarsed 73 o0zs. & with 6 #rs. of Urea
per o0z. this rives us an averare of 433 srs. per 24 hours or allos
ing for error by the averase beins slishtly over & s»rs. say 450
srs. per 24 hours. Now the norrial quantity of Urine is stated
as between 50 & 30 ozs. say 37 and this iith 6 #rs. of Urea per
0z. rives 342 grs. whereas the normal is about 512 srs. per oz.
Oor as nearly as may be 9 grs, éé}"oz of Urca in normal adult
Urine.

The eondition then of this case affords a marked contrast
to case I, for here the Urea though somewhat diminished relative
to ozs. of Urine does not fall even in the earlier observations
much below what we would expect to find where no bodily labour
or mental effort was being performed and the food at the same time

reduced both in quantity and as resards its Nitrosenous element$:

while in the later stagesz/




the Urea is absolutely greater than normal thoush slishtly below
normal in relation to ozs. of Urine.
lat, fhus from this case we misht infeff%hat the decrease in
the Urea in the earlier stases was uwue to interference with its
climination oy the Kidneys,
2nd. That the increase in its absolute arount as the case
prosressed favourably was due partly to increased '\dbul.vm/
in the food and consequent increass of tissue metabolism and
partly to the interference with its!&dnination by the Kidnevs
beine removed as the case improved.and the Kidrey condition
as indicated by the decrease of albumen sot better,
drd. That the action of the Liver as regards Urea formation
was prooably normal durine the whole eourse of the disease but
the relationship ovetween it and the Kidney beins disturbed the
Urea was not properly excreted till this relationship was re-
@gtablished as the Kidney mischief subsided.

Further reference to this case shows that the albumen
which at first was tolerably abundant viz: 1% fell steadily
* till about the 10th of Jan. it was 0.05 pér'cent;after which
it fell till it was mmerely a small deposit at the bottom of the
tube (ESBACHB’) riving no aceurate readings. A refcrdnce to
the diet tables shows that at first the food consisted entirely
6t_Milk, Soda & Barley Water, the quantities beins accurately
measured in the early stascs but by the 7th of Jany. he was
allowed small quantities of chicken or fish with his mid-day
meal, this chanse of diet thus.taking place about the 20th dav
after admission to Hospital,fn Jan. 10th Ferra,et Quinin, Citrate

X #rs. doses thrice a day was besun and the effect of it (if any)

may be judeed by reference to the tables. This patient weished

’f




when in health about 10 st., 3, so Z£applyine Haurhtons forumla
we would expect a Urea excretion for “odr waste only of 285 errg,
in 24 hours or ailowing for sore onodily or rmental labour (say
85 to 100 grs.) we would have, from 371 to 333 rrs. as a possible
normal mean for this patient under his present circumstances.
0f course there are wany sources of er~ror i.,e. variation in
estimation

weight, diaphoresis errors of crsmeties hut prohably from 370
to 380 grs. would be as much as we could expect in this patient.
In the earlier stares a reference to the tarle will show that
on the whole th1is rieasure is not reached while in the later
stares as recovery from t :e gcute conditionpnwu@ssed this
measure tended to be exceded(\li‘e readings from 11lth to 15th Jan.)

A resumé of the Treatment adopted is appended,&taken
with the tabular statement of the exeretion of Urine & Urea, the
injestion of food‘and other dat;fﬁay he of some value in this
case
19th Dec. Mil, 4 pints in 24 hours. Soda Water & Rarley Water
ad libitum. Blue Pill (3 grs.) at nircht.
21st. Hot Pack every 2nd day (only 1 egiven)
24th Pack stopped.
28th. Corn flour & rice added to mid-day meal. -

Rread (ordinary) added ‘to evening meal.
30th. Blue pill stopped. 1 hot pack.
Jan.6th. Small piece of chicken to mid-day meal.

* 10th. Citrate of Iron & Quinine grs., X ter in die.




CASE I11. Jonn Gartshore azt.21. D/ABE7rs /7211/fﬂs

This was a well marked case of Diabetes Mellitus which had
previously been in hospital for a considerabhle time‘when a daily
record of the Sugar passed and also occasional estimations of
Urea were made. The tabular statement of these two residences
will show thie surar passed at the different stares of the disease?
and the frequent Urea estimations rmade durine his latter
residence will give soime idea of the enormous increase in the
quantity of Urea excreted a quantity far above the normal and
markedly so wien the heirshit and weirsht of the patient are con-
sidered? for as rerards his heist he was acconr.odated in the
crib in the llale ward and his weicht shortly after admission was
6 st, 74 1lbs, Haughtons forumla though perhaps not a very
reliaonle means of forming conclusions allows a comparison with
the two cases already considered. |
In ‘ase I,ve saw that the Urea was decreased even as recards the
body weiriit while in case JL it was in the early stapres some-
what diminished but in the later stases consideranbly increased.

In this ecase applyins Haughton's forumla of 2 grs. Urea
per 1 1lb. oody weiqht,we would expect from his weirsht (5 st. 71lbs)
91 1lbs. an exeretion of 182 grains per 24 hours or allowinr for
a considerable amount of'bodily activity in the wards a further
excretion of 100 to 120 grs. then we would have from 280 to 300
grs. whereas on the l4th Jan. (his ieigﬁt being as above) he
- exereted no less than 1008.0 gra. of Urea being at that time on
ordinary diet. Such an exctétion, applying Haughton's forumla
& deducting 1400 grg. for bodily and mentai activity would mean
a body weight of 254 lbs or 32 st. 6 1lbs. or rousrhly speaking five

times his aetual body weight;




. diet wag /

On the same date the surar measured 3748 pgrs. so that of
Urea & Sugar alone ‘he was excretins 9753 prs, in 24 hours,
indicating an enormous disintesrration of material % discharre
of waste products. His Urine for this period measured
360 ozs. so that of these two products he aischarsed 27.1 crs.
per oz. per 24 hours, sugar forri=nes 24.3 rrs. % Urea 2.8 rrs,.
per oz,

In normal adult Urine of 24 ours we exnect to find
72 graiiies of solids - 1110.96 grs. so that this patient on
this date was excreting of these two elements in his Urine, .
within avout 100 grs. of the total normal excretion of solids
for 24 hours of an aduit male. Sugar an abnorr.al constituent
* formed by far the larger portion of this excretion.

The terperature in this case presented nothing abnonmal
80 that the enormous incradase of Urea could not be attributed
to pyrexia'and the quantity per oz. as s8een in the table was if
anything under $he normal, The increase in the Urea was not
merely for one isolated observation'as the mean of the first
five days of Urea observation wag 957.6 grs. per 24khours;or
allowing for age and bodily condition of the patient quite
double what one would expect to find.

For the first three days of residence in ho:pital he was
on ordinary diet but on the 15th Jan&. he was put on diabetie

diet when there was a well marked fall in the quantity of sugar

exereted overall and a corresponding fall in the amount of Urine,

But this was not accoripanied by any decided fall in the quantity
of Urea. This is illustrated by the table.On the 13th & l4th
Jany. he excreted 8748 grs. of sugar for each day and on the

latter day 1008.0 grs of Urea but on the 15th when diabetie

82
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was bepun the sugar fell to 4874 pgrs. while the Urea still showed
a high reading viz. 900 e¢rs. On the 15th the Surar was 4720
grs. Urea 900 grs, & Urine 180 ozs. On the 17th Surar was

5460 grs. Urea (not taken) Urine 200 ozs.

On the 18th Sugar was 5430 prs. Urea 1100 grs, Urine 200 ozs,

On the 19th. Supar was 43638 grs. Urea 330 prs. Urine 180 ozs.

We thus see that while the Surar showed a well rarked
and sustained fall in quantity after diavetic ciet was haerun the
Urea =howed practically no dimination or at all events no averare
diminution.

Thus we WOMLQ infer that the stoppare of starchy or
carbohyvuarate food influenced the surar while the Urea was
wninfliuenced or, referring to the theory of Urea production from
increased hepatic action we rmay infer that while the withdrawal
of starchy food influenced directly the sugar excretion the Urea
excretion was not affected, that is to say, that the abnormal
activity of the Liver gtill continued and that this activity was
manifested by larfre increase of Urea while the sugar was dimirish=
ed owing to the withdrawal of starchy foods which are =gt easily
converted into sugar, The enormous inerease of Urea then riay
oe said to oe duaa._JnPartly to the much increased activity of t'e
Liver said to he an essential factor in diabetes (2) Partly
to the relative excwss of nitrogenous matter in the food as
compared with the carbo-hvdrates and (3) partly(as a necessary
corollavy of the first factor) to inéreased tigsue metabolism
and eliminiation of waste p~oducts in the body, i.e. destructive
disintegration of the body elements. That the dinimution of

Sugar was due to the withdrawal of carbo-hydrates seerms to be

Proved / . ‘ . «J
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both in this case and by the ceneral rasults of treatment and
that it was not more diminished is probably due to itg bheing
formed from the nitrosrsnous elsiments of the food and hody i.e.
that the disturbance of norral funelion in severe cases of
diabeteg is 80 1marked that Surar is formed from nitrorenous
eleinents instead of the more easily convertible carbo-hydrates &
starchy rmaterial. Acetone and diacetic acid were not detected
in the earlier stares of this case (/ &+ <~ )

On January 20th Albumen was detected i~ considereble
quantity for the first tire since admission and the percentares
(if recordabley are noted in the table under alburen, That the
Albuwnen did n@t: appear till a tolerably late stare of the disease
may be considered as probably due to the enormous strain on the
Kidney involved in exereting the very large quaﬁtity of solids
which have been passed for a considerable time in this case.,

It is also of interest to notice that the exeretion of Albumen
was not attended by amy'febi&e or constitutional disturbance or
by any special symptom connected either with diabetes or

album;nuria but in view of the possible termination of such a

"‘“case in Diabetic Coma or other Nervous phenomena the relationship

of the Albumen excreted to the sugar and Urea hecomes of some
importance and its percentage in the Urine a factor to be care-
fully estimated. A feature in this case is the almost
diminutive size of the patient and his corparatively healthy
appearance,though he is sor.ewhat emaciated and at tires languid
as he replies sliowly to questions and he does not appear to be

intellectually very alert.
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CASE 1V, Patrick Callighan, aet 24. Labourer, 7LBERCULAR?ZEUKuy
Admitted Xovr, 23rd 1393, Weipght in health 11 stones.

This was a case of Left Pleurisy with effusion of three

wecks duration on admission, It began with a catching pain in
left side on Nov, 2nd. but he was not corpletely laid up till
Nov. 10th. The Pleurisy was pieceded For three or four weeks

by cough and sore throat attributed to a chill whiles workines with
his coat anua vest off. At Ffirst the pain prevented Liim lyinge on
his left side but threce or four davs hefore admission he enuld
again lie on his ielt side.

Physical Signs. Are those of tolerably abundant

efffusion into Left pleural cavity i.e. dulness over whole left
lung in front ana also behince, most marked, however, at base
posteriorly oelow 4th Dorsal Spinef Dulness does not cross
midale line. J;Great enfeeblemen£ éf R.M. & moderate displace-

ment of hearl to Right side.

On account of the effusion this case was aspirated twice

iﬁt.on Dec. 3rd when 45 ozs. of fluid were withdrawn and secondly

on Dce, 22nd when 35 ozs. of effused fluid were arain withdrawn,
This case after tapping showed the course of a very slowly
absorbing effusion, the dulness persisting (thoush not so marked)
up to about the angle (inferior) of Seapula.
The temperature varied but showed a tolerably constant
tendency to be somewhat above normal with a slight evening
exacerbation and the patient became & remained emaciated to a

econsiderable degree so that the ecase was considered as most

probably /
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probahly one of Pleurisy with a tubercular element in it though
the possinility of its heing malipnant was not lost sicht of in
view of the withdrawn effused-fluid bheine soriewhat blood stained.
In view of the variation in terperature it was thourht that
sonie data rmiglit be obtained by mean: of which a relzationship
might be establishéd between the Urca excreted and the variations
in temperature, but no very definite results were got, the
temperature showing perhaps too small a rance of variation and
not the éharacteristic variations found in Arue or Acute
Tubercular disease. The results then are very imperfect and in
view of the unsatisfactory conditions the observations were
neither as numero.s nor as repgular as they migsht have been.
It is possinhle however that the resulfs may have been maslzed by
the fact that at the time the observations were begun the patient
was getting -mall doses of quinine whieh according to Oppenheim
diminishes the quantity of Urea exereted in a quite appreciable
degree, but with a view to combatings this action of Quinin%{
Dilute Sulphuric Acid which is said by Kurtz to increase Urea

was pegun on the 10th day of the observation, it was given in
Min?
o X doses thrice a day.

The results then are not very satisfactory or c¢.nclusive
but the following faets mmay be noted :-

The Urea as a whole was not markedly diminished even
allowing for the lessening action of the quinine and as repgards
its quantity per oz. there was very iittle fallins of'f from
what, under the patient's bodily conditions, might be termed
a normal quantity.

On the 2nd Jan. 1897 the quantity of Urea was 8.5 grs. per oz.

of Urine /



Urine or a total of 360 grs., per 40 ozs. of Urine, On the 3rd.

it was 7 grs. per o0z. whieh with 45 ozs. of Urine prave 315 rrs,
while for the first seven continuous days of observation the mean
amount for 24 hours was 314.42 or takins the averarse per oz.

8.42 grs. His body weight in rood health, was he thought 11
stones but he had cemaciated mueh when the observations were

bepun &'though too ill to be weinhed)thounht he had lost from

14 to 2 stones. Allowin~ his weieht to be 9 st. 7 lbs. this
according to Hguphton's forwnla would mean 133 lbs. x 2 rrs.Urea =
266 grains Urea for bouy weipght,; calculated for tissue chanres
only. But although the patient was entirely confined to bed we
may aliow a consideratvle amount of Urea say 50 to 80 prs. for ment-
al % quily exertion that is 316 to 345 grs. in 24 hours.

With the former amount the actual mean of 7 observations closely
corresponds viz. 314.42., so that it seems a fair inference to

draw that the Urea in this case was not greatly diminished, havine
reference to the conditions of.quiescence & diet.

Nor ean it be said to be mueh increased (if any) in fact
the tendency is if anything to diminution as a whole thourh not
as regards quantity per oz which we saw was 8.42 grs.

As regards the influence of Quinine it may possibly have
had some influence 1in keepiné down the quantity of Urea excreted
in the earlier stapes of the observations but that is not certain.
Dilute Sulphurie Acid was begun in 10 nim. doses ter.in.die.on |
the 12th Jany. and unfortunately no observations were got for
some days: after that owing td scarcity of reafgents but on the
18th & 19th. the quantity of Urea was 330 grs. and 220 grs,.
respectively, no great variation from the observations befofe

the Sulphuric¢ Aeid was given and'the further course of the case ﬁ

- N
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may ve traced from reference to the tahles and chart annexed.

It will bhe seen from refercnce to.the chart that the
temperature oscillated for the first five davs of the ohservat-
ion between normiszl or subnom.al & 100ﬁ2 but on the eveninc of
"the Gth day it shot up to close on 101°i.e. (007 8. It will be
noted that prior to this sievation of terperature the total
quantity of Urea also showed a considera)rle inc-case while the
amount per oz. also showed an increase as indicated hy the c~reen
line on the Chart. This is what one would expect on the
suparvention of a pyrexial conaition (Vide Coats' Pathology
P,403) and it was regrettable that the fall of temperature of
total Urea and of Urea per oz. of Urine which seems beginning on

the 8th & 9th Jany. could not be followed out owins to e¢ireum-~

stances connected with the egtimation.

CASE VIIL .RENALASTHMA. RenalCarourvs. Suvs Cnaonic Nepuritis. Jeara. P/Y.
Patrick MeAvoy. aet 19. Oecupation (lay pipe maker,

admitted January 1l2th 1897,

This patient was extremely ill on admission and exhihited
in a marked degree disturbance of the Respiration whieh while of
an asthmatic type aw regards amplitude & spasmodie character,
almost approaeched the Cheyne-Stokes type in rhythne . |
These attaeks of breathlessness were‘tolerably frequent and
caused the patient much distress compelling him to assume an
upright position in bed. They eame on suddenly, thgbregthing

feom being normal in thythm-. & of fhar depth became much more

rapid & ghallower in /
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in quality , and when this had so to speak reached a climax
the phenomena sradually subsiuad .‘T@is mignt be represented
by a wave curve thus-——-/(ﬁlj.ALj/\; LJML;LWVK;L)L‘LriJflj/ﬁL
The peculiar breathing did not seen. to depend on tracheal
obstruction but was apparently more bronchial in character
and might be termed Asthmatic Cheyne-Stokes breathing -for wvant of
a better name. The patient did not’ as a rule lose consciousness
though he was at tim#s somewhat delirious and wandering in his
speech but usually durine the attacks he was sittins up in bed
with an anxious and wild expression breathin~ ranidly and
apparently much distressed .

Physical and peneral examination revealed other signs and

syrpto: s. The urine was hichly albuminous with marked granular
tube casts , there was some dubness over both lungs behind at
the bases but especially over the rirpht lung which was dull
throurhout almost its whole extent ., He had a nasty spit partly
pneunonic and partly bronqpitic in character , and his econdit
ion generally was that of a man danrerously ill, He was frequent-
ly aelirious and desirous of getting out of bed and he rambled
considerably in his conversation

Physically he was thin and pallid ; he had large brown eyes and
clear pale sclerotiecs ; he seemed anxious and worried and he was
markedly anaemic , His temperature showed 1little variation
from normal but his respirations (vide table Jwere much more
frequent than the normal of health .

His Urine did not fall to an extreme diminution though it showedi
a diminishment ' from health, but it was hirhly albuminous and
showed many‘granular tubc casts

HISTORY of case ~-He had been ailing for sorie rmonths (three

or four) ovefore the New Year holidays but he workead un till
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they began . Initial symptonis were inereasins weakness ihsidious
in origin ,headaches (at vertex), and lethargy . No breathless «-:3
ness at first nor oedema ef the limbs , but his eyes were swollen
in the mornings often to such an extent as almost to preclude him
from seeing, He beran to have a trouble sore coupgh with sputum
tineed with blood but no profuse haer optvsis . He had no voriting
but had a feeling of dimness of vision .
On 8th Jan. suuden oreat dyspnoca at ni~ht preventing slceep and
since then several attacks of similar nature , up till date of
admission .
Past Health was always good up tilil five months aged. He was
temperate as regards liquor and he smoked only 14+ ozs of tobacco
weekly Urination latterly more frequent than formerly viz -
two or three times each night causing hir to rise from bed .
Family history ----unimportant
Present condition ------ Str@king physiognomy surgesting a
renal condition , pple pasty complexion gclerotic glistening
and with suggestion of yellowish&inge « Well.markedemaciation
| .orthopnoea and Cheyne Stokes Astlmatic breathing . Pulse regular
and of low tension I20 in number . Respirations 48 per minute
as an average but they vary greatly accotding as spasmodic attack
are present or not . These attakks maybe very frequent or at
langer intervals.,
HEART enlarged , left ventrigle hypertrophied , vApex beat in
6th space, 44" outside. Upper border at third rib .Right at
midsternum. Transverse measurement 4%V,
Sys<nlic lurmmur at Aortic Area. Secomd pulmuonic sound
reduplicated. No thrild, Epipastric pulsation was present.

Physical examination of the chest revealed well marked a

. tolerably extensive dulness at base of the right lung bghind




behind with a considerable amount of rale of a moderately

coarse character: and there was a faivly copious expectoration
purulent in character with an occasional tinre of blood in it.
The Urine presented the cha-acters referred to under the tabular
statement of the case.

The temperature varied little frowm the normal bdut ran up on the
23rd when the patient's condition became bractically hopeless
when the temperature in the mor-nins was 100.,8.

The marked feature of 'his case was the peculiar breathinr
already referred to thoush the renzal condition was =zlso prominent
while the cardiac disturbance was easily recoqnisable and the
murmurs fairly dagistinet in character and
The history of the case aid not throw riuch light on the orisin of
the condition though cold and a wettins were referred to és
possivle fontes et origines‘ﬁal‘— and the history of swelling of
the eyelids might point to an initial cardiac lesimmbut no
definite history 6f acute Rheumatism was got, The absence of
OedeIna of the legss in earlier stares right help to confirm this
but when the patient was admitted to Hoépital he was so 111 that
as regarded treatment it was of no practical value to determine
accurately the originally existing lesimuwhethéw, cardiac
renal or pulwWeonic. |
In view of his arge, the presence of alhumen and the Asthmatie
condition referred to, the question of ité being a case of, so

. NEw SYDENHAM SocieTy
called - Sexual Asthma - (V;dePﬁyfk-'-chrunes e Vadnus Mep* KSereicaL lum‘ecrs)

might have suggested itself, but the patient$ obviously great
illness together with the limits of propriety in regard to ask-

ing for a sexual history in‘a general ward precluded any such

diagnosis being even definitely entertained as a possipility
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and indeed the 3eueuﬁhrof the syrptors secmed almost to preclude
it and the case was looked on as one in which several factors

were of importance, the renal conuition and the Asthmatic breath-

ing being perhaps the two most clamant. The case showed 1little
amelioration despite active treatment by various remedies among
them being Nitrite of Amyl when the asthmatic attacks prevailed
and Oxygen in considerable quantity as an inhalation. The
question of its being a case of purely Uraemic Asthma, of course,
had also to be considered, but a reference to the estimation of
Urea will show that though the Urea (allowing for error) was
diminished it was not so to a dangerous degree considering the
physique of the patient and the amount of nutririent he was able
to take. It was difficult to get the entire quantity of Urine
but after the 18th Jany. the nurses of the ward thourht the Urine
rather profuse than otherwise (Urine was passed in bed) and the
+ mark after the figures indicates a loss‘of Urine whiech could
not thercfore be calculated from the tables. The apparently
large quantity of Urea .excreted in the 20t & 21st was probably
due to the effects of the delirium and the treatment emploved in
allayineg it but the very marked fall from 612.50 grs on the 21st
to 280 grs. on the 22nd (if the quantitios & observations were
accurate) seems to be accounted for by commencing retention of
waste products as on the 23rd atvz, a.m. he became comatose and

was in that condition when the morning ward visit was made.

7&/0@1’44% tuevitconns awd Cud M U s
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From these various symptoms the case was considered as one in
which renal disturbance was »robably the chief element though
whether the primary one or not it was a little difficult to =ay.
The Urine therefore was examined with a view to observing the
excretion of Urea and its variations as the case might tend to
progress either to recovery or to an unfavourable termination,
The patient was too ill to have any notes of his weight taken or
to examine him physically as much as would have hesen desirable
but the following data were rot and are tahulated in regard to
this case, vix: Quantity of Urine, Urea per oz. (in frains),
total Urea per 24 hours. Specific pgravity of Urine, temperature
of body, fluids taken, respirations per min, Albumen per cent
stools per diem and the tenperature of the body taken in axilla.
A column was also set apart for examination of the blood but
patient's bodily condition did not at first permit almost any
examination of his condition.

From the data of the tables then we may see that the Urine was
somewhat diminished being for the first 8 days of observation at
an average of about 40 ozs. (39.3) ozs. in 24 hours. Its
specific gravity was remarkably constant only varyine one derree
either above or below 1015. .

As regards the Urea it was not for various cdBes estimated
daily but on the day after admission it was 6.5 gr's. per oz.
which for 40 ozs. gave 250 grs. for the whole 24 hours.

Two days later it was 4.5 grs. per.oz. which with 40 ozs., of

Urine gave 180 grs. for 24 hours.

The next day it was 11.5 grs. per oz aor for 18 ozs. of Urine

a total of 207 pgrs. for 24 hours. The small quantity of the

Urine 13 ozs. indicates most probably concentration and retention



and that this was so was borne out by the relatively lar~e amount
of Urea pef oz. narely, 11.5 grs.

On Jan. 1&8th &:‘thh no Urea was estir‘éted, the natient being
extremely ill with restless deliriwn which was shown’by his
frequent aﬁtempts to get out of hed. On the 19th his condition
was very seriouqoni he had in addition to the rcmedies recorded
in the history of the treatrient a hot pack of 15 mins. duration,
This seemed to be of sreat beréfit as on the 20th Jany. the

Urine which had been more or less constantly shout 40 ozs.
increased to 80 ozs. and on the 21st. to 70 ozs., while its .
specific gravity was 1014. The Albumen also, which had Yremained
almost constant at 0.3 per cent or a little over it, fell on

the 20th to 0.25 anu the Urea gave & reading of 8.75 grs. per oz,
which for 50 ozs. gave the hyper-normal readins of 525.00 grs.
for 24 hours. This inerease in the Urea while probably due

for the greater part to increase of Urine and increased excret-
ion of the waste products which had buen retained when the Urine
was less than normal in amount may also partly be accounted for
by the great increase in muscular activity, ihich was‘caused

by the active and restless delirium of the 17th, 13th % 19th Jany;
indeed so restleSS»was:theupationt'that the nurse could hardly
leave him at all, while on the 20th & 21st he was much qﬁieter
'in every way, so that allowing foh the increased activity of

the skin by the hot pack on the 19th there was an increase on
the Urea on tne 20th. to be accounted for pertly by increased
renal activity and exoretioﬁ and partly by increased tissue
imetabolism from the vigorous-active muscular exertion inveolved

in his delirium.
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The action of other eliminatine orran- is to be noted. The bowels
were neither unduly constipated nor reiaxed as a the reference to
the t:)le shows while the respi rations ware far more frequent

than in health. On the 20th the bOWClSWMVGd oxce while on the
19th in addition to one motion there was profuse diaphoresis as

the result of the hot pack, so that if anythine, we mirht expect

perhaps a slight relative decrease in the Urea -- e.g. on the
on that date
20the reas the Urea was 3.75 or3, per oz, (practically normal)

and the total Urea was 525.00 rrs, i.e. above normal.

In refercnce then to the supnosed relation of the retention
of waste'proaucts to the central nervous svstem it may be noticed
that almo-t coincident with this fre(elimination of Urea there
was inarked amelioration of the delir um and restlessness and
other symptoms.dependent on disturbance of the nervous system,
while the Asthmatie breathine which wés also probably due to
central disturbance (in part at lecast) was also considerably
relieaved thourh it is to be noticed that alimost since admission
he had had Nitrite of Amyl administered at varyine intervals for
the relief ot this distressing disturbance of the respirations
The administration moreover of very considerable guantities of
Oxyren on 18th & 19th is also of importance in relation to the
lareer excretion of Urea, as the general tissue metabolism
of the body wasé&lipghtly inceased thereby and Urea along with
other waste products also auremented in its total as well a;Tits
relative excretion. The possible effect of tﬂg Oxveren seems

. "
of consideraole interest in view of fraenkel's rescarches
which seemed to show the importance and verity of this particular
point in reference to Urea excretion while the influence of the

: bun ‘ :
hot pack has alraady‘referred to in the table quoted from Parkes.

ik
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casg. N2 Vi . Peawicrous A~
Lrs MeLaughlan, housewife. aet 29.

Admitted Jan. 8th. 1897,

This was a case which the history of the case, the condit-
ion of the patient on admission and the results of physical
examination of various orrans of the body led one to the strong

impression that it was a case Of 4 ~=:= Pcernicious Anaemia.

The patient had been confinred sore 4 weeks nefore admission
when there had been sorie hacmorrare ihough not exceﬁsiv% nut
as she expressed it she had not been~Wi5htusince her confinement,
There was also a history of long continued Anaemia and a Chloratte
conuition of long standing, and a toleranly savere 1.ucorﬁhnea
some years ago persisting for some time and much reducines her
strength. On admission the patient rave the staterient of her
case just récorded and her appearance confirmed and supported
her statement. She was extremely Anaemie and her complexion
had a lemon yeliow tinge whiéh ﬁés véry,striking and at once
attracted the observeféiattention. She wa;‘breathless almost
to the extent of Orthopnoea anu she was languld and lethareic
in manner'indeed mereli roplyinp to questlons seer.cd to fatirue
her much. Har Scle"otics‘were glistenine but free from any
suspicion of jaundice.,

Hek paét history was more dr less unimportant, except in

reference to the moderate haemorrage after hép last confinement,

.

A8 rerards her present state she was feehble and listless

her complexion lemon yellow and her reneral demeanour that of

dejectlon. Examination of. the heart revealed a toleﬁably dig=-

W
4

tinct murmur at the Apex,
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Ventricular Systolic . while there also seermed to be present
an occasional Auricular syvstolic muwmur accoripanied by some
degree of thrill.

The Liver whe slifhtly enlarred to percussion and there
was pain on pressure espbeciaily on the rieht lobe.

The splecn was sli~h 1y enlarred Hut not markedly so.

Examination of the bhlood showed immediately its watery
character for it was only with the preatest difficulty that
sufficient couwld oe drawn to fill @ower's Haeriorlobinomater
the blood oeins so {luaid thet it ran over the finrer instead
of collectines as a drupllt?, and it could only be induced to
coliect at all by firmn pressure oft the finger, A sufficient
quantity was got to fill Zeiss's Haemocytometer with much less
difficulty and the readings showed a very marked diminution of
the red blood corpulscies: The first reading gave - 1,000,000 é
nanely on 10th Jan. 3 days after admission; but about this time
she was seized with violen diar-hoea so s:vere indeed as almost ;
to threaten to carry her off, the motions amounting %o 7 in one

day. On the 12th Jany. the corpuscles were again estimated

|
|
|
s

by Zeiss's enpuratus and fell short of 1,000,000 the total being
about 700000®# in a cubie¢ m.m. of Blood. On the 1ith the
corpuscles hau risen in number and were over 1,000,000, viz:
aboat 1,800,000 On the 1lith thay had risen still further and
yere roughly speaking about 2,000,000, but on the 19th, they had
fallen apain and were under a million viz: about 852000: on

the 21st another slight rise had taken place to about 924,000

and any further readings may be seen by reference to the table .
- Owing to the extrems diminution of the ecorpuscular elements in the

t blood it was almost impossihlé to ealculate the proportion of

e



of v+hite to red but the normal proportion dia not seam as far as
coulud be s=en to be interfered with,so that Leucoc tosis-
might be said to he absent.

It was far otherwise wit!ly the Ifaermoclobin which was
extremely diminished. As already stated the bhlood was so watery
that it was difficult to coliect sufficient for the Haemoglobino-
ricter nut where the bloou waé by neans of the pipette transferred
to the sraduated tube it was seen that hardly any dilution would
be needed to bring it to the same colour as the standard of
comparison, and this indeed was the case for dilution had to be
carried out with the utmost ease and the most minute quantities
of water added so that when the 10 of the graduated tube was
recached the standard fluid was if anythine darker than the blood

(mﬁi solution) from the pipette so that the Hacmoglobin was not
at the highest estimate more than 10%Z of the normal amount in
healthy blood. - The patient's condition quite corresponded with
this state of blood as she was weak and listless. Her appetite
was smgll and the Diarrhoea from which she sufferea was very sevenp
The remecdies tried are indicated under t@e head of Treatment
but they seemed singularly inefficacious and her condition
showed little improvement in any respect. Oederia of the limbs
which at first was abseht became- a marked feature and that
fluid was present in the abdominal_nﬁdilg was indicated by the
Piﬁmi.mg om pares.sur@n of the flanks on »oth sides.

The Urine as noted contained a faint trace of Albw.en but.
not in such quantity as to méke its percentage @stimation at all
possibie, but its presence seemed to indicate some renal disturb-
énce. Whether this renal disturbance was due to Amyloid changes

’.65 was caused by the pecuiiar‘condition of the blood riving Fise
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to renal irritation it might be diffic.lt to say, but the Albumen
was not in such quantity as to indicate seriously altered concit-
ions of the Urinary apparatus, As ithlorosis there was g fair
amount of fat, the limbs beines rournded in outline while the
muscles seemed weak and flabby. The lympheatic rlands were not
observed to be enlarsed and no enl reerment of the mesenteric
glands as revealed by abdoriinal p&batimn could bLe made out.

The patient died on Jany. 24th and no P. V. examination wa$ oot
so the condition of the intern:l orrans could not he determ.ined,
but the condition of the blood as secn by the microscope may bhe
oriefly referred to.

Laucocytosis as axnark?élement of the disease did not
exist, but the red corpuscles were enormously diminished in
number, 'They showed little tendeney to run together in rouleaux.
Microcytes were seen among them and Poikilocytosis or deformity of
the corpugcles was well marked, the corpuscles asuring a
crescentic form as well as a shape resembline a bicuspid tooth.
Megalocyptes were not recognised as a notable feature of the
biood, though rercarded by Osler as constant elements in such
cases, EBichorst's corpuscles could not with certainty be said
to be present.

The sreat diminution of hacmoglobin of the whole blood
was the characteristic of this case as repards the blood. R

The Urine did not nresent any very ma;ked characteristic

and contrary to what might be anticipated the Urea was not in
excess but if anything diminished and the Urine presented none
of the ordinary characteristics ot Hasmoglobin wrea either to

- the guaiac test or the spectroscope.
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Assuming this then to e a case of Beuteropathic
Pernicious Anaemia, having its apparent origin in a confinerment
some weeks obefore admission and also a history of prolonred
Anaemia, it is interusfinn to note — .,

lst. ---  The apnarent cawse, viz, delivery some four
weecks before awvission.,
2nd. --- The rapi. ly aava-cine and procressive nature of the
disease.

Srd. The con . ition o the blood hoth as refards corpuscalar
ana pirtiental ratter,

4the=--~--~ The presence of HiAemorragse froun the nose which was
coserved on one or ‘two occasions. Haemorrares on serous surfaces
were not observed owing to the postrorteri not beings obtained.

5th. The extrerie langour and lack of interest in surround-
ings of the patient.

6th, ----- The extremely severddlarrhoea.

Tth, ---- The temperature which ran a more or less f@brile
course wuring her residehée in Hospital (Fde—Eirarty)

A few words in rcfer:nce to this case as recards its
relationship to the reneral aetiology of Pernicious Anaemia may
be of interest. In this digéésevkhe corpuscles are in a
diminished quantity and.fhi; may be due to two causes viz:

First. --- that they are not properiy forried, 2nd.--- that being
fofﬁéd prope;iy the corpuscles are then destroyed in rreater
number than normally. Hunter &’Ha@ilton fﬂf incline to the
-latter thcory and think that the.destruction is due to soire
mﬁbbid product in the blood which desfroys the corpascles.

Hunter seema to think this is some cadaveric or ptomaine

Produet /
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which is absorbed from the alirmentary canal, and that the
aestruction of the corpucles takes place in the sranches of
the portal vein and hence the liver contains a larre excess of
Iron which is stored as Haemoseridén. This 1s denosited in
the periphery of the hepatic lonules and may be brought out
by the prussian blue stain; while the hepatic cells in the
centre of the Lobuies underpgo fatty dege“eratioﬁ (Vide Coats
Pathology) . in this disease Haemorlobin as a fule is absent
from the Urine the reason beins that the Liver seems to arrest
the products of the destruction of blood corpuscles thus hinder-
ing thetr enterance into the general circulation and excretion
by the Urine. Hlence in such cases we may find some reason for
the nonincrease of Urea.viz
1lst, The hepatic cells in the centre of the lobule having under-
rone fatty degeneration ther#r activity is much interfered with
and conscquently this may lead to a lessened excretion of Urea
in the Urine.
2nd. The corpuscles 3%3% destroyed in larrer nuwber than in
hea lt%?%p not furnish the products of their destrucrion to the
circulation, and hence these products will not appecar in such
large quantity in the Urlne but may be more or less retained by
the Liver. In this case the question of the slig:t enlargement
of’ the Liver with some tencerness on pressure may in view ofvthe
abgence of Lamcocytosis bLe of some interest in this regard and
it.was greatly to be regretted that no P.M.allowing the Liver
to be examined and subjected.to analysis for Iron could be got,
The Qedema and Ascites may also have had something to do with the
nénorease of Urea by its being extravasated into the tissues

along with the fluid elements of the blood, but it was not of
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of course determinable how much Urea mirht be in the effuse
fluid. One exnerirent on fl.id rece:tly taken from a case 6f
(NFLAMMATORY EFF{s/oN
Plural effusion rave & very minute gquantity» of Urea in the fluid,
viz: considerably less than 1 sr. per oz. Hence the Urea lost
to the Urine-totzal »ny transadat.on of fluid into the connective
tissue may be dJisrerarded in this case,
iI¥ this case of Mrs MelLaurhlan's the treatment had apparently
but little effect. The Iron & Aloes pill was piven but it
appeared to set up the diarrhoes which so reduced the patient and
it was discontinued'aﬂd attention wags then directed to checkinr
the diarrhoeal discharse from the bowels which was tolerably
succmssfully accomplished by means of Bismuth & small doses of
opiuni. Lircht and 2asily assirmilable food was given, invalid
Bbvﬁil bein~ given in larse quantities. None of tHe femediea,
however seemed to have any effect ani the whole tendenéy of this
patient's case “rom admission to hospital was towards a fatal
issue.

In the case under Professor Char;eris' care bone marrow
has as yet had no very obvious effect nor has there been any
niarked reaction as regards temperature, Brackenridse has had
one recovery in this disease under the use of transfusion or
injection of blood with phosphate of Soda but this for various
resgons was not tried in this case thoush the severity % urgency

of the case might have justified the most heroic measures.
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CASE;- Il URINE From /Z)[_rfg/y/c lous SANAE T IE

Urine from a case of Pernicious Anaemia in a MNale,
This was from a case of Professzor Charteris' in

wiiich the diagnosis of Pernicious Anaemia was arrived at by
exclugion, The patient had been treaied by Dr Charterig by the
administration of bone marrow in Caps.ules and though no great
improvement had taken place the patient's condition had not rot
appreciably worse. It wa: impossible to ret the blood for
exanination »ut the Urine during a week's observations showed
little variation from normal. A few rmdtns’s are ginﬂ? i?l te Ta L)LC

I'ne Urea allowing for the quiesceance of the patient could
not ve said to be extremely diminished and allowing that the
patient was passing froun 45 to 50 ozs. (which Dr. Charteris
thought was the case) the Urea coulu not be said to be diminished
as a whole though perhaps a ilittle diminished as rerards its
quantity per ounce. No albumen was present, no sugar, but
Urat®s on one or two occasions wére pregent in very abundant
quantity.

In this case there was no history of Haemorrhage trom any
of the orifices and th~ observations were merely made to detarmine
if the Urea was increased owing to increased destruction of red

blood corpuscles.

CASE:- Y JCUTEA)/IEU/‘MT/W w 1JALE /4157' 2(3/

This was an ordinary case of Acute Rheumatiam, the patient
having been previously in hospital for same disease, The

clinical history of this case was unimportant as it showed
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showed tre ordinary character of Acute Articular Rheumatism,

the disease showinm the usual fwritive character as rerards the
joints affected. There was a well rmarked double murm ut?
(Vv.S. and V.D.) Aortic well heard ovar the sternums and proparated
down tlhie sternum, while the area of cardiac dulness was sorewhat
enlarged. ‘

As rerards tie Urine. It was rather concentrated as a
reference to the table of specific rravities shows,the é@p. Gr.
roncing fro 1022 to 1030 in the =zarlier stares & s owinr g
tendency to odecome ilower as the case prosressed viz: 1020 &

1018 on the 25th & 27th January.

Tne total quantity of Urine was somewhat difficult to
obtain but on the whole it was somewhat scantier than normal
though the sign <= indicates that some Urine was lost.

The URFA was very considerably inc"eased.in the earlier
stgges especially as regards 1ts‘quantity per ounce., Thus on
the 21st Jany. it was 17 grs. per oz. (normal about 8.5 pgrs. per
0z.) and on the 22ﬁd, 23rd & 24th Jany. it pretty well kept this
relatively larse quantity per ounce. On the 21st & 22nd when
the total quantity of Urine was kept the total Urea per 24 hours
was respectively 510 grs. & 680 grs. a considerahble increase

on the normal considering the conuitions of quiescence of this

“patient who was from the nature of his diseaze entirely precluded

from active muscular effort and indeed from moverient at all.

Applving Haughton's formula if no bodily or mental work was done,

2 grs., of Urea would represent 1 lb. of body weight and hence

this patient would be expected to weight 255 1bs. or Z40 lbs.

according as the Urea of the 21st or 22nd was calculated from

but /
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but even allowing a deduction of 30 to 100 rrs., for bodily or
mental processes thnis would leave us in any caée with a bhody
welght of over 200 1lbs. or aosout 15 stones, while th2 patient

was a mouerately spare man, and weiched when in health not more
than 10% stones, so that we may consider the Urea as much increas-
ed in the eaflier stares of this case.

Coincident with this increase of Urea & probably the
cause of 1t was a marxedly pyrexial condition of the termperature
as reference to tae tabhular statement and the Chart will show,
the temperature thie day after admission showine a resister of
103.4 as a maxirium. The temperature however, steadily dropped
the maxima readings as follows for suceessive days from the 19th
Jan. to the 27th.- - 103.4, 103°, 100°, 100°, 99.6, 999, 999
while the minimwu: readiness also showed a prohﬁessive fall for
the same days.,

This fail in the terperature was accompanied by a fall in
the Urea which on the 26th gave a reading'of 11 pgrs. per oz, or
for 20 ozs. of Urine, 220 grs. in all)and on the 27th l; Frs. per
oz. or for 30 ozs. of Urine, 330 grs. in all.

The readings of Urea for the 21st & 27th respectively
when the quantity of Urine was the same may be compared and the
great Ihcrease will be at once evident.

The Respirations toowhich at first gave a maximum of 30
per minute and a minimum of 22 per minute fell on the 2Gthvto
20 as a maximum & 18 as a minimum and this fall was coincident

with the fall in the temperature and Urea.
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In this case there was a faint trace of albumen'duriﬁg4fhe
course of these observations but it was very féint indeed and not
estimable by the albwiinometer, Sugar was aosent, theré were
no casts or other notahle deposit and chlorides were in tolerahle
evidence, No Haematoporphyrin was detected.

His diet was of some importance as rerards Urinary excret-
ion and fromu the day after adr.ission onwards while the observat-
ions were heing made it consisted entireliy of 11ilk, the quantitiecs
being carefully measured and recorded in the tahular statement,
It will he seen that the quantity varied from a little over
three pints, (imperial) to about six pints.’

His bowels, as a reference to the table shows were
tolerably active free motions beings obtained early in his reside~
ence by means of Calomel in grs.:zldOSes.

This case then while presenting nothing very striking or
original emphasises in a striking manner the known relationship
existine between pyrexial temperature and* increased tissue
metabolism as indicated by the excretion of Urea in the Urine
and forms a marked contrast to the casé of Patrick Calleaghan
(NO.JI? ) a case of Tubercular Pleurigy in which the temper-
atures while oscillating considefably never showed any well
marked pyrexial register. This great iﬁcrease of tissue waste
seems to be more or less characteristic of Acute Rheumatism
among other acutely febrile diseases and in this case the well
marked fell coincident with the fall of the temperature and

respirations was of considerable interest,
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