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SUBJECT

"A Clinical Study of the Presence and Sig-

nificance of the Indoxyl Selts in the

Urines of Patients suffering from the

Acute Infectious Diseases™




INTRODUCTION

The investigations on whioh these observations are
based were carried out in the City of Glasgow Fever
Hospital, Ruohill, during & period extending from Oct-
ober, 1909, to March, 1910.

Although attention has been given by Simon and
others to the presence of indigo in the urine, princip-
ally in diseases of the intestinal tract, such es gas-
tritis (scute and chronic), melignant disease of the
stomach, gestric and duodenal ulcer, yet so far as I
heve been sble to ascertain, no detailed investigation
hes been carried out in the acute infectious diseases.

The particuler objects of the present investiga-
tion were:- '

1 To collate the relationship of the amount of in-
digo present in the urine with the clinicel
course of the disease.

2 To consider its value as an aid to prognosis.

3 To examine &s to whether the amount of indigo
in the urine was solely related to intestinal
disturbance. '

The urines were examined chemically; and in all,
over five hundred (500) cases were examined deily (with
very few exceptions) throughout the course of the ill-
ness, the residence in Hospital verying from e fortnight
in some measles cases to eight weeks and upwards in
Scarlet and Enteric Fever: fresh specimens Were exam-

ined. An account of the investigation is arranged in



the following order:-

I Method of Exemination employed
II Ceuse of Indicanuria

III Relation of Indicanuria to various features
of disease

IV Clessification of Cases

<

Conclusions

VI References and Bibliography.

- - e we -



%u m i i jW PiiwHiiinM Ijj 11

Jt g

PStpwp miive*



I METHOD COF EXAMIFATION EMPLOYED

- -

Various quelitative and quentitative methods have
been proposed for the detection of indigo in the urine.
The chief quentitative methods are those of Bonma and
Weng, the former estimeting the iﬁdican as indigo blue
aftei oxidation with Ferric Chloride, the letter estim-
ating it as indigo red after treating the urine with
Isatin.

The best known qualitative methods are those of
Jaffe, Obermeyer, Amemnn, Richardson and Senator, dif-
fering for the most part from each other in the oxidis-
ing agent used: Obermayer and Amann claiming that by
the use of Ferric Chloride end Sodium Pyrosulphate re-
spectively, the danger of excessive oxidation is avert-
ed.

In & research such as this where large numbers of
urines heve to be examined daily, some method. both
quelitative and roughly quantitative. was necessary,
and after numerous trisls of the above-nemed methods,

2 modification of Jaffe was adopted, which, after a
little practice, appeared to give fair comparative re-
sults readily estimsble by the eye. The amount of in-
digo indiceted by this method wes checkéd by the quaht-
itative methods of Bonme and Wang. With regerd to
these latter, I have made no attempt to consider their
relative values: both seem from the criticisms to which
they have been subjected to be not free from fallesy,
though Bonm&'s method is probably the more satisfactory
one. The defect of the method of Weng seems to be that

. if much indigo-red is formed during the process of ox-
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idation, the resulting analysis must give & consider-
able deficiency in the amount of indoxyl present in

the urine.

A. QUANTITATIVE METHODS employed in the examination

for the presence of indigo

A brief description of both methods is as follows:-

(1) Boume's methodl

(a) Add 1 volume of a 20% solution of scetate of
lead to 10 volumes of the specimen of urine

(b) Filter

(¢) To the clear filtrate add an equel quentity
of a solution of Isatin, made by dissolving
20 millegrams of Isatin in 1 litre of comn-
centrated Hydrochloric Acid

(d) Heat for querter of an hour in & boiling
water bath

(e) Cool.

(£) Shake up with chloroform in & separator: this
is repeated until the chloroform is clear.

(g) Run off the Chloroform
(h) Eveporate the Chloroform to dryness

(i) Dry the precipitate for two hours in & hot
eir bath

(j) Extract the precipitate with hot water to get
rid of any remaining Isatin

(k) Dissolve the dry precipitate with strong Sul-
phurie Acid

(1) Add to 100 c.c. distilled water
(m) Titrate with 1 in 10,000 Chameleon

(2) Wang's method2

(a) Take 25 c.c. to 300 c.c. of urine (according
to the amount of indigo in the urine

(b) Add 25 c¢.c. to 50 c.c. of a 20% solution of
Acetate of Lead



(¢) Filter

(d) To the filtrate 2dd an equal volume of Ober-
meyer's reagent mede by dissolving two
grams of Ferric Chloride in 1 litre of
strong Hydrochloric Acid

(e) Shake the mixture with Chloroform in & separ-
ator, repeating until the Chloroform is
quite clear

(£) Run off the Chloroform

(g) Distil off the Chloroform and dry the pre-
cipitate on & water bath for some minutes

(h) Add 3 c.c. of strong Sulphuric Acid and shake
until the indigo is &ll dissolved

(i) Allow this to stand for 24 hours
(J) Add 100 c.c. of water (the sulphuric acid is
added cerefully to the water to ?revent
the formation of indigo crystals
(k) Titrate with 1 in 20,000 Potessium Permengan-
ate solution
(3) A third method (described by Maillsrdd) dia
not seem so setisfactory and wes not tried. It is e
colour method "consistant & nitrer les couleurs in-

digotiques et & doser colorimetriquement 1l'acide pierique

forme. "

B. QUALITATIVE METHOD employed for the examinetion of

the presence of indigo in the urine

The qualitative method adopted was to a2dd en

equal quantity of concentrated Hydrochloric acid to

the sample of urine &s recommended in all the processes
in order to liberate the free indoxyl: three (3) drops
of a solution of equal quantities of weater and Liquor
Calcis Chlorinata B.P. were then added, with the re-
sult thet a band of'indigo formed at the junction of
the fluids - the upper part of the fluid was clear (un-
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less albumin was present, in which case there was a
white turbidity varying in density according to the
amount present), and then came the zone of indigo.
After some experimentation, & rough scale of %, 1, 2,
3, 4, 5 ete., was srranged according to the density of
the indigo ring (see Diagrem). If a certein depth of
opacity was obtained, the urine was diluted and the
test done over again. Twenty-one cases were examined
et & time, the reagents being added and the respective
rings examined in & definite order, this being neces-
sary owing to a tendency of the ring to become inten-
sified on standing. The density of each ring wes not-
ed 1% minutes after the addition of the oxidising agent.

This test was adopted in preference to others, in
&8 much as.it provided & zone where the oxidation into
indigo was complete with & contrast laﬁer of clear
fluid containing oxidised indigo sbove, & method much
rreferable to attempting to bring the whole specimen
of urine to & meximum hue by grasduelly adding an oxid-
ising agent. Hyper-oxidation is in this way so easy
that the intensity of colour produced is elmost in-
variably consideraebly in defect of that observed when
the ring test is used.

In order to test the relative value of the rings
used in the qualitative method, a number of examina-
tions were conducted by the quantitetive method of
Bonma. Specimens of urine were teken containing an
amount of indigo corresponding to 1, 2, 3, 4 and three
examples of each were examined. In the description of
his méthod, Bouma gives no indication a&s to the point
at which he concluded his titration with Chameleon, so
the idea ﬁés formed of utilizing the well-known bands

of potessium permengenate as recognized by the Spectro-
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scope. To my own eye, I found that 3 c.e. of 1 in

10,000 Chameleon in 100 c.c. of water gave the dis-

tinctive bends, so in noting the number of cubic centi-

metres of Chameleon required for titration, this amount

(3 ¢c.c.) was subtracted from the total amount used.

From the subjoined table, it will be seen that

the rings represent fairly constant smounts, and that

& specimen containing "4" probadbly contains twice as

much indigo &s another specimen whose ring corresponds

to "2" (see Diagram).

No. of c.e¢'s of 1 in 10,000

Permang. Pot. go0l. used in
titrating 1st specimen

No. of c.¢'s of 1 in 10,000
Permang. Pot. sol. used in
titrating 2nd specimen

éHo. of ¢.¢'s of 1 in 10,000

Permang. Pot. sol. used in
titrating 3»8 specimen

172
35.1 41.6
37.4) 39.2
32.3 43.8

R i S A

3 4
ey
55.65 94.4§
54.8 91.1§
50.45 92.6;

o




I CAUSE OF INDICANURIA

- e e -

Although it was formerly thought that indican wes
&lso formed within the tissues of the body in the &b-
sence df rutrefactive organisms, it is now considered
to be & product of the intestinal putrefection of pro-
teids. 1In the process Indol is first formed, is ab-
sorbed in the intestine and oxidised in the blood, form-
ing Indoxyl, Potassium Indoxyl Sulphate, and finally
Indoxyl Sulphuric Acid or Indican.

Subsequent researches have demonstrated the fact
that micro-organisms are always concerned in the pro-
duction of'indican4, and this is borne out by the fact
thet Baumann® absolutely disinfected the intestinal
trect of a dog by means of calomel, and observed that
all traces of indican disappeared: also that Senator6
found that indican does not occur in the urines of
newly born infants that have not as yet received nour-
ishment.

That en excessive indicanuris mey &lso be caused
by albuminous putrefaction occurring within the body
(though this be due to micro-organisms), will be shewn
by observations noted in the cases of Adenitis that

went on to suppuration, otorrhoea etec.

B e A ks



ITII RELATION OF INDICANURIA TO VARIOUS FEATURES OF DISEASE

At a subsequent stage of this paper a description
will be found of the amount of indigo present in the
urines of patients suffering from the various diseases
investigated. The cases that pursued & normal course
heve been grouped according to the severity of the dis-
ease as indicated by the temperature where this was
possible (for an example see "Measles" p.-26): Diph-
theria proved an exception, and in this disease the
severity was judged by the opinion of the medical of-
ficer of the ward and by the amount of antitoxin the
patient received.

Each disesse is considered éeparately and the
amount of indigo present during the course of the dis-
ease shewn: & short description of the cases that suf-
fered from complications is also given and the relation-
ship of the amount of indigo to these indicated.

From the results observed, the excess of indigo

has been correlated to:-

(a) The Nature of the disease and its typs.
(b) The temperature

(¢) The Nature of the complication

(d) The issue of the disease

() THE NATURE OF THE DISEASE AND ITS TYPE

- -

The most striking point noticed on examining the
urines of patients recently sdmitted suffering from the

acute fevers is the excessive amount of indigo.
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The disease in which +this is most merkedly
present is Measles. Enterie Fever follows next, while
Diphtherie, Scarlet Fever, Typhus Fever and Erysipelas
shew & progressive diminution in thet order. With re-
gard to measles, the average amount present was higher
in the severe and medium groups than in sny other dis-
ease, while in the mild group the amount was only equel-
led by enteric fever (see p. 25). This excess was ob-
served in 114 cases, & larger number than was exasmined
in eny other disease. The maximum amount of indigo
thet was estimated wes "8", and this frequently occur-
red, while in other diseases it was only occasionally
noted.

The cases of enteric fever shewed an excess of
indigo nexf in amount to those of measles. Among the
cases in the severe group, the average was higher than
in eny other disease except measles, while in the med-
ium snd mild groups it was very nearly the same as
that seen in scarlet fever, diphtherie end erysipelas.
The maximum present in any individual case was "6" -
an emount seen in scarlet fever snd diphtheria but ex-
ceeded only by measles.

_Scarlet fever has & similer average in all its
three groups, but the severe cases shew & greater varia-
tion, that group giving & considerably higher range
than the other two.

The cases of typhus fever are all contsined in one
group - the severe - and though fewer in number they
shew & low average ("2") similar to scarlet fever and
erysipeles snd exceeded by measles, enteric fever sand
diphtheria. The maximum smount ("4") was not so high
as seen in other severe groups.

Diphtherie occupies & position after measles and
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enteric fever, and above scarlet fever, typhus fever
and erysipelas. The maximum amount seen in individusl
ceses was the same in &ll three groups, viz., "6", dut
the average amount was in accordence with the severity
of the attack.

Erysipelas shews the lowest average over all the
cases. In the severe group it was the same as in scar-
let fever and typhus fever ("2") and in the medium and
mild groups the average was below that seen in any of
the other diseases.

From the above short description of the average
amount of indigo present in the various diseases, it
will be seen that measles and enteric fever shew a con-
siderably higher percentage than the other acute infec-
tions. The only reference to the presence of indigo in
the urines of patients suffering from infeectious dis-
ease that I have been able to obtain is by Churton’.

He states that "he found indican present in typhoid and
other fevers,and in twelve cases of the former he found
it in all its stages." In & second paper® the same
author said, "thst he had demonstrated its absence in
some cases of typhoid, prolonged constipation and
strangulated hernia, and that it was therefore not cor-
rect to say that disease of &any kind involving the in-
testine was attended by indicanuria.™ His results are
merely qualitative and he makes no attempt to express
the amount in & quantitetive menner.

In my series of fifty-three cases suffering from
enteric fever, whose urines were examined throughout
their stay in Hospital, indigo wes found to be always
present in greater or lesser amount: in fact it was the
exception not to find indigo in a&ny urine examined, &s

this occured on only twenty-seven (27) occasions, though



Journal Reference,
IyiTF
Sex,3M<"is4s Age,

Result,
Ra-Crx-"

Complications,

Remarks,

Diarrhoii

02"

Week,

Day of
Disease

CHART 1



12
the test was performed over 20,000 times.

From the etiology of indicanuria already detailed,
one might conclude that the reason for their being an
excess of indigo in the urines of petients suffering
from enteric fever is because it is primarily & disease
of the intestinal tract which is therefore "thrown out
of gear" by the infection: furthermore, there is pres-
ent an excessive number of micro-orgenisms by whose
agency putrefactive decomposition occurs. In the case
of measles, however, an explanation of the increaéed
indicanuria may be that the average age of the patient
is much lower and that a younger child is morse prone
to have its digestive tract upset than one of a morse
advanced age. This may be due to anachlorhydria or
hyperchlorhydria, as from Simon's own observations he
came to the congliusion that an increased degree of in-
testinal putrefaction was largely regulated by the acid-
ity of the gastric juice.

In typhus fever, diphtheris, scarlet fever and
erysipelas, the smaller amount of indigo present as
compared with measles and enteric fever might perhaps
be aseribed to the facts that in these diseases there
is no specific intestinasl lesion, that the average age
was higher and therefore the patient was not so liable

to be upset by the infection.

(b) THE TEMPERATURE
That an association exists between hyrexia and an
excess of indican, abundant evidence is forthcoming
(for exsmple, see Chart I). This is particularly the
cese when the temperature is raised above 100° F.,

though in & few instences the first specimen of urine
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contained only & normel quaentity of indigo, while omn
the following day the specimen shewed the excess that
might have been expected from the beginning. When it
is considered that the indoxyl has to be formed, ab-
sorbed and then excreted before appearing in the urine,
these exceptions are fully explained. Below 100° F.
the amount of indigo present was usually raised to a
slight extent, though in quite & number of cases it re-
mained normal.

The reason for this relationship between the amount
of indicen present and the temperature msy be expleined
by the fact that the amount of bile, gastric juice and
pancresatic juice secreted during & period of pyrexias is
diminished. Sahli’ states that if the duct of the
pancreas is occluded the amount of indigo in the urine

is diminished, while Simonlo

points out that a subnormal
amount of free Hydrochloric acid calls forth sn increas-
ed degree of intestinal putrefaction and therefore an
increased formation of indol with a corresponding ex-
cess of indigo, both obéervations favouring the assump-
tion that there is & relationship between the amount of
indigo present and the pyrexia. As it is well known
that pyrexia is associated with diminished secretion
from all the secreting glands, this is just what one
would expect. The only exceptions were from among
retients suffering from erysipelas, but in this disease
there is much less interference with the digestive
functions then in other diseases, the patients are old-
er, &nd in addition, from the moment of admission, they

have their bowels well regulated.
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(¢) RELATION OF INDICANURIA TO COMPLICATIONS

From the outset, one of the objects of this in-
vestigation was to ascertain if there was any relation-
ship between the onset of a complication occurring dur-
ing the course of an acute fever and sn excess of indigo
in' the urine.

Among the cases of the various infectious diseases
examined, complications frequently occurred sand there-
fore & good opportunity wes obtained of investigating
this point. Only complicetions actually osccurring dur-
- ing residence are reported. They have &ll been grouped

together and examined in the following order:-

1l Simple Adenitis
2 Inflammatory conditions that have gone on to

suppuration
3 Otorrhoea
4 Albuminuria and Nephritis
5 Secondary sore throat
6 DBronchitis and Pneumonia
7 Pleurisy
8 Rheumatism
9 Diarrhoea

10 Constipation

11 Phthisis

12 Relapse occurring in erysipelas

123 Relapee " " enteric fever
14 Haemorrhage v " "

15 Perforation " n " n
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1 Simple Adenitis

Fourteen (14) cases of this complicetion occurred
during the course of these observations. In each case
elevation of temperature to & greater or lesser extent
occurred, and & definite increase in the amount of in-
digo noted, sometimes reaching as high as "8" &s in
Case 52 and never below "2" (see Chert II). The pres-
ence of pyrexis occurred synchronously with the clin-
ical evidence of glanduler enlargement, but the dey on
which the increase in the amount of indigo was observed
varied in different pstients. In one case it occurred
three (3) deys before the enlarged glands could be pal-
peted, in two cases two (2) days, in three cases the
day before, while in the remaining eight cases the in-
crease occurred on the same day as the elevation of
temperature. As the latter subsided the indigo return-

ed to normal.

2 Inflammatory Conditions that have gone on to Sup-

puration with Formation of Abscesses

Inflammatio# proceeding to suppuration occured in
seven patients whose urines were being examined. An
increase in the amount of indigo was noted in all the
cases for three days previous to the presence of pus
being detected, in one case to as high as "6" as in
Case 50 (see Chart III), but on the whole averaging "4".
More striking, however, was the diminution in the amount
of indigo during the twenty-four hours succeeding evacu-
ation of the abscess: in four of the cases it had re-

turned to normel next day, in two cases it was normal
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on the second day, and in only one case was it delayed
a8 long as the third day.

Sajou%@ states thaet indicanurie occurs in cases of
decomposition of pus such &s empyema, gangrene of the
lung etc. but Beckman12 congiders that there is no
causal relationship between indicanuris and suppuration,
and that the increase of the former is of no value in
revealing & hidden abscess. In the light of such state-
ments, my own results described above combined with
those described in the succeeding paragraph on Otorrhoea,.
and more particularly case 29 (see Chart XIII), who
developed & pelvic abscess, are significant. They en-
tirely agree with Sajon, but I would go further and say
that there is always an excess of indigo during the |
process of suppuration - furthermore that it rapidly

diminishes when the pus is evacuated.

3 Otorrhoes

This complication occurred in seven cases and the
results observed give further evidence of the relation-
ship existing between the presence of pus and excess
of indigo in the urine. In one case the increase was
noted five days before the discharge appeared, in two
cages four days before, in one case two days before,
and in two cases the day before: it returned to normal
the day after the appearance of the discharge in three
cages, two days after in two cases,and in one caese it
was delayed as long as the fourth day. Case 98 (mnot
included among the above) is particularly interesting
(see Chart IV). For five days before the left ear com-
menced to discharge, the indigo varied between "3" and
"6" and on the appearance of the discharge it returned

to normal, where it remained for ten days: the indigo
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then suddenly increased to "3" but returned to normal
the following morning, when it was found that the right

ear had commenced to discharge.

4 Nephritis and Albuminuria

Acute Nephritis occurred &8s & complication in
only three of the cases who were under observation. In
one of these the onset was accompenied by an increase
in the smount of indigo to "8",in the second to "6"
(see Chart V), and in the third cese to "1li". In two
of the cases the indigo disappeared when the urine be-
ceme normal, but in the third case, though the albumin
persisted for two months longer, the indigo returned to
normel efter four deys and remeined there.

Albuminurie occurred in seven cases distinet from
the above. With the development of this complication
an increase in the amount of indigo to ™3™ was noted
in &1l the cases except ome: in four, it occurred at
the onset of the complication, in one two deys befors,
and in the remeining case the day before the albumin
was detected in the urine. The return of the indigo
to normal and the disappearance of the &lbumin coinecid-
ed in four of the cases: in one, the indigo returned to
normel the dey after and in one case three days before
the urine became cleér.

Daremberg &nd Perroyl3

in e series of observatioms
found, that if & definite amount of albumin was present
in the urine, 20% conteained en excess of indigo, while
if only & trace of albumin wes present 11% contained

an excess of indigo. They &also state that in eighteen
urines which contained an excess of indigo ten were al-

buminurics with o definite amount of albumin, seven
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shewed & trace while only one indigotic urine shewed no
trace of albumin.

The ten cases I heve described bear out what
Deremberg and Perroy have observed in the first part of
their paper, though my percentage is very much higher,
being 80% as ageinst 20%. This may be accounted for by
the fact that they give no indication as to what they
regard "excess of indigo"™. With the second part of
their statement my observations do not egree, as of
fifty-six specimens of urine which conteained an excess
of indigo only eleven were found to contain albumin,
giving & percentage of 20 as against 55. Their results
ere summed uy as follows:-

"The rengal disburbance indicated by & slight
amount of &lbumin is not sufficient to produce &n excess
of indigo. If you get an excess of the latter examine
the urine for albumin (the remeinder of their conclu-
sions is best described in their own words) et alors,
nous sommes bien obliges de detruire la legende de
1'origine intestinale des derives de 1'indol et du
scatol, et de regarder 1'indol et le scatol, non pas
comme des generateurs, mais hien comme des noyaux
residfiaires provenant comme le phenol de coups chimiques

d'unse constitution beaucoup plus compliquee.

5 Secondary Sore Throat
In the five cases which developed this complica-
tion an increase in the eamount of indigo was observed
at the same time as the elevation of temperature oc-
curred (see Chart VI), and it varied in amount accord-
ing to the degree of pyrexia. 1Its significence is

therefore dealt with under "Relation to Temperature".
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6 Bronchitis and Pneumonie

Four cases developed Bronchitis and all shewed &
marked excess of indigo at the omset of the complica-
tion, the lowest noted being "6" while the highest was
"10", It remained high throughout the complication
and graduelly fell as the temperature returned to norm-
8l (see Chart VII). The same relationship between |
indicanuris snd tempereture was noted in two cases of
broncho-pneumonia (Nos. 60 and 97). Case 88 developed
& right basel pneumonia with evidence of consolidation;
he had his crisis on the fourth day. The indigo varied
between "1#" end "3" until the day after the crisis,

when it returned to normsl.

7 FPleurisy

This complication occurred in two ceses (Nos. 48
and 86). In the former, the inflammetory condition
was succeeded by an effusion and throughout the illness
the =mount of indigo continued raised. Three days
after the chest was aspirated, the indigo returned to
normel (see Chart VIII). In the latter oase the excess
of indigo varied with the pyrexie as noted in other in-
flammatory conditions.

8 Rheumatiem
In seven cases this complication was met with and
in six of these an exsess of indigo varying between
"g" and "4" was noted on the day of omset of symptoms

(see Chart IX). In the case excepted, the increase oc-
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ocurred two days before. The indigo returned to & normel

level at a period varying between one and three deys

efter the arthritic symptoms had disappeared.

9 Diarrhoes
Only two ceses of diarrhoes oceurred among the
patients whose urines were being examined. In Case 19

it peraisted for 2 days, on both of which the indigo

was raised standing at "2" on the first day and st "3"

on the second. It then returned to normel.

Case 59 was more severe in character and extended
over a period of six days, during which time the indigo
varied between "2" apd "6"; it then graduelly diminish-
ed in emount, becoming normel agein four days later.

14 state-

These two cases correspond with Hochsinger's
ment that "indicanurie is almost invariably present in
grave forms of diarrhoea, but when the latter is of a

mild type it appears less often and in smeller quanti-

ties."®

10 Comstipation

Eleven definite cases of constipation were observ-
éd, and nine of these, by shewing an increase in indigo
in varying amount, besr out the general view that in-
testinal putrefaction is one of the chief sources of
excessive indicenurie (see Chart X). In seven of these
cases the constipestion was unaccompenied by any rise
of temperature, the indigo varied between “2¥ and "6"
and returned to normal by the third deay after‘the ad-
ministretion of aperients. Case 74 shewed a rise of

temperature to 100.8° F., the indigo inoreased to as
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high as "6" and did not return to the normél level un-
$11 the fifth day. Case 76 was similar in every Te-
spect, except that the temperature rose to 102° F.
These two laest-mentioned cases were more severe, there
was evidently more toxsemia as indicated by the temp-
erature snd by the excess of indigo extending over a
longer period. Two cases (Nos. 62 and 63) shewed mno
incresse in the smount of indigo, though both were con-
stipated for three days and shewed & rise of temperature
to 100.4° P. and 102.4° F. respectively (see Chart XI).

11 Phthisis
A great desl of controversy hes arisen regarding
the presence of indicanuris in tuberculosis. Harter}5
Hochsinger and Djouritchl6 maintain that it is an im-

portant diagnostic feature, while Giarre%v cimale and

gen1igt’

hold an exsctly opposed view. Although num-
erous cases of tubercle were present in the hospital,
they were &s a rule complicated in various ways: Case
15, however, after a mild attack of Measles was detain-
ed in hospital for & period extending over twelve weeks.
The patient had a well marked lesion at the left apex,
and during residence an excess of indigo averasging 3w

was constantly present.

12 Relapse occurring in Erysipelas
Six cases of relapse occurred among the cases of
erysipelas under observation. Five of these shewed &an
increase in the smount of indigo varying between 2%
and "4" and corresponding both to the onset &and degree

of pyrexia (see Chart XV). It returned to normal with
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the temperature. The exception (Case 129) was of &
mild character,lesting two days: no rise of temperature
osccurred, but the indigo was raised to "4"™ and "2" on

successive days before returning to normel.

13 Relapse ococurring in Enteric Fever
Among the fifty-three cases of enteric fever whose
urines were exsmined, eleven nf-these shewed & recrud-
escence Or relapse. In all of them there was a rise in
the amount of indigo at the onset of the pyrexial per-
iod and & return to normel at its conclusion (see par-

agraph on enteric fever).

14 Haémorrhage and Perforation
occurring in Enteric Pever

Although the type of this disease prevalent at
the time these observations were being conducted was
unusuelly severe, yet complioations were of very in-
frequent occurrence. There were but three cases of
Haemorrhage and one of perforation.

0f the former cases two died. Im &ll three the
indigo incressed markedly in amount at the time of the
Haemorrhage, in cases 25 and 30 from "2" to "4" and in
cage 28 from "2" to "8" (see Chart XII). In the pa-
tients who died, the indigo remained high from this
point onward until death, while in the patient who re-
covered (case 28) the indigo continued irregular be-
tween "% and "6" until the subsidence of the pyrexia
sixteen days later.

In Case 29 who perforsted, this complication oo-
curred on the 25th dey of illness. The indigo, prev-
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iously nommel for two days then rose to now  and until
his thirty third day of illness remained between nan
and "8". On thet day & pelvic abscess was evacuated
and from that time onﬁard the smount of indigo gradual-
1y diminished (see Chart XIII). | )

() RELATION
of

INDICANURIA TO CASES WHICH TERMINATED FATALLY

- W - . e

Among the cases under consideration, fifteen Tre-
sulted in death, seven of these oécurring in Enterie
Fever, four in Diphtheria, two in Scarlet Fever and one
each in Meesles and Erysipelas. Where the fatal issue
was due to cerdiac failure (as occurred in the four
cases of Diphtheria and in one case of Scarlet Fever)
nothing oharadtaristic was noted, but where & gradual-
1y inoreasing toxsemis prevailed, the amount of indigo
shewed & corresponding incresse (see Chart XIV). Ex-
cluding two cases which terminated fatally after Haemor-
rhage, this ocourred in eight cssea: the inorease var-
ied between "3" and "8" and wes therefore elways mark-
ed. In three of the cases this inorease developed
aeventj—two hours before death, in two cases forty-
eight hours, in one case twenty-four hours, and in two
cases twelve houre before death.

Judging from the few examples given above, the ex-
amination of the urine for indigo may prove to be of
use &s regards prognosis in toxie osses, quite apart
from its significance in diseesses of the intestinal
tract as pointed out by Simon and regarded by him es &
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test of equal importance with that of albumin: in
those cases terminating suddenly, its presence may be

of no prognostic value.

- - - -



IV CLASSIFICATION OF CASES

It has been thought batfer to discuss the results
of the investigation at an early portion of the paper
(Section III), and the observations made upon each
disease separately will now be given. The order in

which the diseases are dealt with is as follows:-

Measles

Scarlet Fever developing Measles
Enteric Fever

Scarlet Fever

Diphtheria developing Scarlet Fever
Typhus Fever

Diphtheria

I o W = U o W

Erysipelas

The cases are divided into three groups, viz:-
Severs, Medium and Mild.

The Pirst group, the Severe, includes those cases
in which the temperature was above 102° F. on admis-
gion. These number fifteen (15) smong whom there was
one death.

The Second Group, the Medium, includes those cases
in which the temperature renged between 100° ¥. and
102° . on sdmission. These cases number forty-three,
all of. whom recovered. In the third group, the Eilad,
which inoludes fifty-six cases, the meximum temperature

on admission wes 100° F.
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In Group I, the Severe, the amount of indigo pres-
ent on admisgsion was always high, except in one in-
stance. On the day after admission the amount averag-
ed "3.5" and ranged between "1" and "8": this gradually
decreased to normal as the tempersture subsided. In
the exception above noted, the temperature became high-
er on the day after admission and the indigo increased
from "1" to "6" and thereafter followed the course Just
described. In five of these cases there were complioca-

tions.

1l - K. 0'C. female, 5 years.

This patient developed nephritis on her seventh
day of illness - her urine became clear twenty-four
days later. During this time the smount of indigo
present was irreguler varying from "3" to "8": two days
after the disappearance of the albumin the indigo fell
to normal (™3") and remained so (with only an oceasion-

al rise to "1") during convalescence (see Chart V).

2 - V. H., female, 13 yoars.

This patient developed an albuminuria on her tenth
dey of illness which persisted for six days: on ite ap-
pearance, the indigo rose to "24" snd returned to '%"

two days after the urine became normal.

3 - M. P., female, 7 years.

In this case, an abscess formed in either cheek &
1ittle below the eyelid: they were incised on the
twenty-third day of illness. The indigo graduslly in-
creased to "1", "2" and "“4" on successive days dniing
the growth of the abscesses, and fell to normal the

day after they were incised.

CASE 4 - J. M., male, § years.

Otorrhoea developed in this case on the twenty-
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gsecond dsy of illness: this complication succeeded &
broncho-pneumonis and though the child's temperature
had been normel for eight days, the indigo still re-
meined high ("4"): it fell immediately the ear begen
to disohérée, reaching normél four days later and re-

maining there.

CASE 6 - J. G., male, 5 years.

Thig patient suffered from broncho-pneumonia on
sdmission end developed eamerum oris two deys later,
his sixteenth day of illnese. He dled ten days later.
Throughout the course of the disease, the indigo was

constantly high, varying between "2ﬁ and "8".

GROUP II: This group contains forty-one cases. These pres-
ent during the acute part of the disemse & smaller
quantity of indigo then found in Group I, the average
being "2.5" as compared with "3.5" in that group.

Thirteen patients suffered from complications.

CASES 6 AND 7 - C. MoK. femsle, 19 yeers &nd A. McL., fe-
meale, 29 years.

These patients developed secondary sore throats on
the sixteenth snd nineteenth days of illness respect-
ivelj: in both ceses the smount of indigo rose and
fell with the température, reaching "3" when the temp-
erature wes at its meximum (101° F.).

CASE 8 - J. @., female, 6 yeare, developed & cervical aden-
jtis on the sixteenth dsy, with & temperature of 101.4°
F.: her indigo rose from "3" to "3" and gradually fell

with the temperature, reasching normel seven days later.

CASE 9 - A. W., female, 2} years.

In this cese multiple small abscesses were pres-
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ent: the indigo fluctueted between "}" and "8" follow-
ing the course of the tempersture until convalescence

was eostablished.

.CASE 10 - B. C., female, 6 years, Case 11, A. C., femsle. 10
years, Case 12 - M. S., femaie, 5 years, developed
Bronchitis on their 8th, 21st and 26th days of illness
respectively. In 8ll three the smount of indigo wes
very high, reaching "8" and "10" in the two former ceses
and "8" in the latter (see Chart VII): as the tempexr-
ature became normal the indigo diminished. |

CASE 13 - 8. 8., female, 5 yesrs.
This patient developed an slbuminurie on her 9th
day of illness - at the same time the indigo rose from
‘nhw o "3", persisting in excessive gquantity while the
glbuminuria lasted, snd returning to normel with the
restoration of the function of the kidneys. The al-

buminuria persisted for five days.

CASE 14 - D. C., male, 4 years.

In this petient cemerum oris appeared on the 5th
day of illness. Operation was performed esrly and the
patient recovered. During the period of pyrexis, last-
ing eleven days, the smount of indigp varied between
"2" and "4" and with the diseppearance of the former

it resumed its noimal level.

CASE 156 —'Mrs C. female, 30 years, suffered from Fhthisis on
sdmission: the amount of indigo was comstantly high,
averaging sbout "3" during her twelve weeks residence

in Hoapital.

CASE 16 - H. ¥MoG., male, 6 years, is of some special inter-

est and will be referred to later in connection with



29
Enteric Fever. Ko complicetion beyond constipetion was
present during convalescence, but the ocourence of this
was followed by & marked rise of indigo in the urine
("3") which disappeared after the sdministration of

aperients.

CASE 17,- R. B., male, 6 years and Case 18 - B. C., female,
6 years, developed Searlet Fever on their 33rd snd
42nd days of illness respectively and will be discussed

in connection with the latter disease.

GROUP III - This group contains f£ifty-six cases. A still
further diminution in the smount of indigo is noted,
the average being "2" in the forty-seven ceses from
whom specimens of urine were obtained in the twenty-
four hours following admission. In this group the temp-
erature was in no cese more than sub febrile, &and in
the bulk of cases normal, the day after admission. I
ig to be noted here that the return of the indigo to
the nanal amount did not follow the temperature so
closely a8 in the preceding groupse. It fluctuated gen-
erally for some days (and in some cases for as long &s
a week), suggesting that the phenomenon bore some rela-
tion to the elimination of to;ins sufficient in amount
in the previous cases to disturb the temperature and
sufficient in these mild cases of measles to interfere
with the alimentary processes for some period after the
temperature had fellen.

Complicetions in this group occurred in only three

cages.

CASE 19 - J. MoC., male, 4 yeers, developed diarrhoee on his
5th day of illness - the indigo rose from "4" to "8"

end "3" on successive days, and then became normai égain.
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20 - A. McL., male, 4 yeers, developed an abscess om
his buttook on his 35th dsy of illnees. During its
formetion the smount of indigo rose to "24" and return-

ed to normel four days after the incision wes made.

21 - J. F., female, 5 years,vdevelopea chicken-pox: four
days previous to the appearance of the eruption the
indigo greduelly rose, resching as high &s w4n. for the
next 12 days it wes irregular, but at the end of thet

time became normal sagain.

CASES 22 AND 23 were anomalous. Though no complication could

be detected the amount of indigo in these casses ranged
from "3" to "S8" during the period of residence in Hos-
pital.

The preceding remarks apply solely to the disease
itself and to its complications. There is one other
factor, however, which requires to be mentioned. 1In a
large number of ceses & secondary rise in the amount of
indigo ocourred after the petients were given & more
liberal diet. This was esﬁecially merked in the severe
and medium cases, among 70% of whom & considerable rise
in indigo was observed for the first few days after the
diet wes inocreased. The alimentary tract in these
cagses seemed quickly to recover its tone, the excess
of indigo disappeering in two or three days. This
secondary rise did not eappear at the}same period in
every case but varied in its onset from two to five

days after the diet had been extended. This phenomenon

was herdly noted.among the mild type of cases.

- e . - -



31

D e dd

In the ordinary course of events, pstients when
admitted into the wards have well-merked signs of the
disease from which they are suffering, and thereforse
there is no opportunity of watching the behaviour of
the indigo in the urine during the period of incubsation
or invasion. As it was found that the urines of com-
valescents in practically every case presented omly &
trace of indigo, this was regarded as normal, and when &
ward became complicated, the urines of the convalescent
patients were exemined to see if there was any increase
in the amount of indigo in the event of their develop-
ing another disease. |

Among the cases of scarlet fever exsmined, nine
developed measles. The result of the exsmination of
these cases is to shew that in general there was no al-
teration in the amount of indigo during the inoubation
period, but it almost inveriedly rose during the period
of invesion. In three cases, however, the last days
of the incubation period were marked by & rise in the
amount of indigo (Cases 77, 78 and 79).

The cases have been subdivided into three groupa,
according to the time &t whioh the indige begen to in-
orease in amount:-

I Those where the indigo increased during the in-

cubation period (Ceses 77, 78 eand 73?
II Those where the indigo increased at the time

the incubation period runs into the peried of
invasion (Cases 80 and 81)

III Those where the indigo increased during the
period of invasion (Cases 82, 83, 84 and 85).
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Ag the number of cases is small, each individually

is appended.

77 - D. L., mele, 6 years.

This patient developed measles on the 15th dey of
illness. In his case the amount of indigo began to in-
crease five days before the appearance of the eruption:
it rose from "}" to "2", the meximum "4" being reached
two deys later. When the rash appeared it stood st
"on where it remsined. There was & rise of temperature
t0 100.4° F. on the 12th day of illness, but it sub-
sequently returned to nommal, to rise sgain to 103.4° F.
on the appearence of the eruption. The tempersture and
the indigo returned to the normal level together three

days later.

78 - J. M., male, 5 years.

This pstient developed meesles on the 3lst day of
illness: five days previously the indigo increased to
"13" where it remeined until the temperature, which
had riseﬁ to 101.4° F. on the day the eruption appeared,

returned to normal five days later.

79 - B. D., femele, 4 years

A measles eruption appeesred on this patient on the
17th day of illness. Five days previous the indigo had
increased to "2%", on which day there was & preliminary
rige in the temﬁerature to 100.8° F. followed by & fall
t0 normel: the following dey the indigo rose to "6"
and then fell to "4", "3" and "2" on successive days,
the last being that on which the rash appeared - it
then stood a2t "2", "4" and "8" on succeeding days re-
turning to normal with the temperature the following

A

day.
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80 - L. C., femele, 3} yesrs.

This petient developed measles on the 11lth day of
illness. Four days before the asppearance of the rash
the indigo increassed from "}" to "1" and the following
day to "2", the temperature at this time being normel:
next dey, however, the latter had risen to 101.6° P.
and the following day when the rash appeared it was
104° P.: the indigo, however, remained stationery at
ngn and subsided with the temperature a week later, &

slight bronchitis having complicated the conditlonm.

81 - §. MoL., femele, 3 years.

This patient developed meassles on her 33rd day of
iliness. Four days before this, the indigo inoreased
from "™ to 1", then to "2" and "4" on successive days
and wes at the same level the following day when the
rash appeared. The temperature rose to 101.4° ¥. on
the 29th dey of illness,and then became normeal, to rise
again to 100.2° F. on the appearsnce of the eruption.
The indigo and the temperature gradually subsided,
resching normal six days later, & slight bronchitis

havingvdelayed the convalescence.

82 - E. MoL., female, § years -

A measles eruption appeared on this patient on the
29th day after her attack of scarlet fever. Three days
previous the indigo increased from "%" to "2" and then
fluctuated between ":" and "8" (averaging "2") until
the temperature subsided seventeen days later, her con-
dition being complicated by & broncho-pneumonia of med-

ium severity.

83 - D. S., male, 3% years.
This patient developed measles on the 17th day
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after his attack of scarlet fever. Two days before
the appearance of the rash the indigo increased to "27,
and next day to "3", the temperature still being normal:
the following morning when the rash eappeared, the lat-
ter had risen %o 101.4° F. but the indigo remained at
nzn gnd diminished as the temperature fell two days

lat er.

84 - J. MoP., female, 7 years.

This patient developed measles on her 17th day of
illness. Ro increase in the amount of indigo was ﬁot-
ed until the day the rash appeared, when it rose from
nlw 4o "gM her temperature then being 102° . The
following day the latter hed risen to 105° F. and the
amount of indigo to "6", but from that time both grad-
ually diminished until the normel was reached six days

later.

85 - A. MoD., male, 5 years.

This patiént developed measles on the 27th day of
illness. The temperature rbse to 100° P. the day be-
fore the appearance of the rash, but there was no in-
crease in the emount of indigo. The following day, how-
ever, ithe temperature rose to 103° ¥. and the indigo
from normal to "4". ‘Both then slowly diminighed, the
former reaching the normal level two days before the

indigo.

¢ ENTERIC FEVER

In this disease practically the same subdivision
has been employed as in Measles.

The first group, the severe, inciludes those cases

in which the temperature was 104° F. on admission, and
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whose temperaturse of remission varied ebout 103° F.
These cases number eleven, of whom four died.

The second group, the Medium, includes those cases
in which the temperature ranged about 103° F¥. as max-
imum with & remission in some cases to 99.2° F.

In the third group, the Mild, the maximum temper-
ature range varied from 101° F. to 102° 2.

In Group I, the Severe, specimens of urine from
gix of the eleven cases were obtained within twelve
hours of admission: the amount of indigo varied between
"i" and "6" and averaged "3". Throughout the course of
the fever the amount of indigo present was high, and
those cases that presented only & small amount in the
first twenty-four hours shewed an inorease to as much
&s "8" within the next three or four days: in all the
cages that recovered, the indigo gradually decreased

to normel with the temperature.

- -

24 -

0f the patients who died, one, W. 5., male, 11
years, shewed & large amount of indigo throughout. His
temperature became gormal on the 19th day after admis-
sion, but two days later & relapse ococurred with a cor-
responding increase in the amount of‘indigo. At the
end of & fortnight his temperature had reached normal,
dut during the following seven days 1t was subnormel
(979 P.) due to & low form of peritonitis from which
he died.l The ihdigo remained high during the relapse,
but was‘normal during the "afebrileﬁ period, suddenly
rising to "8" twelve hours before death on the 60th
day of illhesé.
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CASE 25 - R. B., male, 23 years.

This patient was admitted on his 21st day of 11l-
ness, suffering from‘a gevere attack of enteric fever.
The smount of indigo was & little raised, standing at
naw, Qn the 26th day of illness he had & severe haemorr-
hage, from the effects of which he died the following
day. Twenty-four hours before the complication occur-
red. the emount of indigo had begun to increase,and
the meximum ("6") was reached on the day of his death
(see Chart XII).

CASE 26 - J. C., male, 37 years.
This patient had a very severe toxsemie attack of
‘Enteric Fever and died four days after admission on the
13th day of illness. The amount of indigo was reised
on admission ("13") and rose continuously until the day
of his death when it reached "3".

CASE 27 - E. D., male, 29 years.

This petient was admitted on his 17th day of ill-
ness, suffering from a seveie toxic attack of enterie
fever: he died two days later of cordiac failure.
Though not in excess on &dmigsion, the amount of indigo

‘rose gradually to "3" on the last day of illness.

(b) Cases with complications which ended in recovery

Only two cases come under this heading.

CASE 28 - A. W., male, 32 years.
Thie petient suffered from & severe toxaemic at-
tack of enteric fever with heemorrhage on his 19th day,
and smsll ones on his 22nd, 29th and 30th days of ill-
ness. The smount of indigo fell from "6" to "2" twalve

hours pefore the haemorrhage, end rose to "8" the fol-
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lowing morning, which was the highest point recorded
during his illness. The diminution was associasted with
& fall of temperature from 101.8% F. to 99.8° F. No
appreciable alteration in the amount was observed on

the occurrence of the smaller haemorrhages.

CASES 29 - J. McG, male, 25 years.

This patient hed & severe attack of enteric fever
complicated by perforation of the bbwel on the 25th
day of illmness. The emount of indigo rose from ™" to
"4" on this day and during the succeeding fortnight re-
mained between "8"™ and "10", associated with the devel-
opment of & pelvic abscess: when thié was evaouated it
quickly decreased. A faecal fistula formed and persist-
ed for 10 weeks and the amount of indigo for the first
three weeks of this time varied between "1" and "“3",

and then, becoming normal, remained so (see Chert XIII).

GROUP I1I contains twenty-six cases. In twenty-two of these

CASE

specimens of uiine were obtained within twelve hours of
admissidn. The smount of indigo was less than in the
preceding group, averaging almost "2" and ranging bde-
tween normel and "4". As in the "severe" type, the
emount subsequently increased, though to a less extent
than in Group I, and remained raised. while the pyrexia
lasted. Three patients in this group died.

(&) Ceses with Complications which ended in Death
30 - P, C., male, 29 years.
This patient suffered from only & moderate attack
of enteric fever. A severe haemorrhage, however, oc-
curred on his 23rd day of illness, and & series of lesser

heemorrhages began on the 26th day &nd continued for



CASE

CASE

CASE

38
four days. The patient's condition after this progres-
sively became worse snd he died of cordise failure on
the 34th day of illness. The amount of indigo rose
from "2" to "4" on the day of the haemorrhege and re-
maine& et thet level until the day before his death,
on which the last specimen of urine examined was ob-

tained.

31 - W. M., male, 57 years, was admitted during & re-
lapse following an ambulant type of enteric fever,»and
died of cordiac failure on his 42nd day of illness,
fourteen days after asdmission. The amount of indigo
gradually increased from "2" on the day of admission,

reaching to the maximum "6" on the day of his death.

32 - B. M,, male, 40 years.

This patient was admitted during & relapse and
died on his 41st day of illness, fifteen days after ad-
mission. The indigo was "3" on edmission and rose in
a remittent fashion for & week previous to death, resch-
ing as high as "8", where it remained during the last
three days of illness (see Chart XIV).

(b) Cases with Complications which ended in Recovery

Seven cases come under this heading. In four in-
stences relepse occurred and the remainder had recrud-

escences.

3% - J. R., male, 25 years.

This patient suffered from a moderate attack of
Entori§ Fever, ending on the 26th day and followed by
relapse. On the 28th day of illness, the temperature

rose to 1028° F. and remeined elevated with daily remis-
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sions for eleven days. The amount of indigo increased
from "3" to "2" on the first day and remsined at "1i"
during the pyrexisl psriod, fallimng to “}“ again when

the temperature became normal.

CASE 34 - J. McL., male, 28 years.
This patient's tempersture reached normal on the
20th day of illness and three days later rose again.
It then ran intermittently between 97.4° F. and 102.8° F.
for the succeeding fortnight. The indigo, which hsed
been normel, rose with the temperature to "3™ and re-
mained rsised throughout the relapse, only returning to

wi® on the termination of the pyrexis.

CASE 35 - Mrs A., female, 50 years.
4t the end of the 5th wéek of illness, after the
pyrexie had subsided for seventeen (17) days, this
patient's temperature agein began to rise and varied
intermittently between 98.4° F. and 102.4° F. for
twelve days. The amount of indigo increased to "23"
during this period, becoming "3" egain on the lest day

of the fever.

CASE 36 - Mrs M., female, 28 years, developed & relapse
lasting & fortnight. The amount of indigo increased to
"g® gt the omset of the relapse remaining at this level
during the course and falling to "3" with its termina-
tion. |

CASE 37 - J. McK., mele, 3 years;
CASE 38 - 8. C., femele, 1l years)
These patients aeveloped & recrudescence on the
24th and 46th deys of illness respectively. Both shew-
ed an increase during the pyrexisl period from "}" to

"ew,
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In another instance, however, Case 39, A. G. fe-
male, 10 yeers, this correspondence between pyrexia and
the amount of indigo was not observed. This patient
shewed & rise of indigo to "2" in the first two days of
the recrudescence, but it was normal for the remainder
of the pyrexial period though the temperature ran a re-
mittent course ranging between 99° F. and 103° F. for
10 days.

In Group III there sre 16 cases. The amount of
indigo present in the specimens obtained in the first
twelve hours is slightly less then in the second group,
averaging Jjust over "1.5". It diminished &as the temp-
erature fell but did nqt follow the temperasture so
closely &8 in the severer cases and fluctuated more.

Three of the patients hed recrudescences, vigz:-

40 - H. W., male, 11 ye&rs, Case 41 - G. MoT., male,

12 years, Case 42 - M. B., femele, 9 years, beginning
at the commencement of the ?th week, middle of the 4th
week and middle of the 8th week respectively. They all
shewed & rise in the amount of indigo to "2" at the on-
gset of the complication and it remained elevated until

the temperature became normal.

D SCARLET FEVER
In this disease the subdivision employed 1is as
follows, namely, into three groups, Severe, Medium and
Mild. The first group, the severe, includes those cases
with a temperature of over 1022 F. on admission. They
number thirty cases, of whom one dled.

The second group, the Medium, includes those cases
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with & temperature of between 100° F. and 102° F. on
admission. They number 45 cases, with one death.

In the third group, the Mild, in which there are
thirty-three cases, the meximum temperature on sdmission
was 100° F.

In Group I (the Severe) specimens of urine were
only obtained in fifteen out of thirty cases within
twelve hours of sdmission - this is explained by the
fact thet the patients were severely ill emnd the major-
ity young femsale children.

The smount of indigo presemt in these first spec-
imens averaged "2" and varied between "1™ and "6": by
next day & decided increase was observed éveraging nan
over twenty-nine of the thirty caeses examined. 1In &ll
the cases which recovered, the amount of indigo re-
meined high from this point until the termination of
the pyrexia when it became normal.

In Case 43, E. T., femele, 4 yeers, who died, the
child suffered from a very severe septic attack of scar-
let fever, which terminated fatelly on the 17th day, 12
deys after admission. The urine was examined on six of
the days and the amount of indigo present averaged "8":
it was increasing three days before death but no speci-
men was obtainable durimg the last forty-eight hours.

Ten of these cases suffered from complications.

CASE 44 - M. McP., femsle, 4 yeers.

This patient developed otorrhoea on the 16th day
of illness: Pfive days before the membrene perforated
the amount of indigo rose from "1" to "Zi" and re-
meined high until the discherge commenced, when it dim-

inished and became normal two days later.

CASE 45 - W. S., male, 11 years
On the 4lst day of illness the temperature rose
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to 99.4° F. and he developed & secondary atteck of
scarlet fever: the amount of indigo gradually increesed
from noxrmel to "3" during the three days preceding the
onset of symptoms, but after the sppearance of the rash

it began to diminish and became normal three days later.

CASE 46 - D. C., mele, 28 years.

On his 35th day of illness thig patient's temper-
sture rose to 100° F. end remasined at that level for
three days: with the onset of the pyreiia he complained
of pains in his wrist and enkle Jjoints. The amount of
indigo was only increased above normel on one day,
namely, the day of onset of symptomé, when the amount

observed wes "4".

CASE 47 - J. M., mele, 8% years.

This petient suffered from nephritis on asdmission:
his temperature was 102° F., but there was only an in-
crease to "1}" in the amount of indigo, which returned
to normal agaih four days after the disappearance of

the albumin.

CASE 48 - H. C., femsle, 13 years.

This patient was very ill on admission: pleuritie
friction was detected on the 5th day, and on the 15th
day of i1llness twelve ounces of fluid were withdrawn
from the chest: during this time the amount of indigo
fluctuated between "1" and "3" (averaging "2") and be-
came normal three days safter the chest was‘aspirated

(see Chart VIII).

CASE 49 - M. L., female, 4 years.
On the 7th day of her illness, this patient be-
came constipated: on the same day the amount of indigo

inoreased to "6", where it remeined for three days eand,



CASE

CASE

CASE

CASE

43
then returned to normal after the administration of

aperients.

50 - G. MoC., male, 7 years.

This patient suffered from & severe attack of
soarlet fever - his cervical glandis were enlarged on
admission and eight days later they were incised: two
days previous to the incision the amount of indigo in-
oreased from "1" to "6", but it immediately‘began to dim-

inish after the operation and was normal agein three

- days later (see Chart III).

51 - E. McC., female, 18 years.

On the 17th day of her illness this patient's sub-
maxillary glands became enlarged: the temperature rose
to 99.2° F. and fluctuated between this snd 100.6° F.
for seven days. At the onset of the complication the
amount of indigo increased from "1" to "6" end then
gradually decreased, to become normal three days later
(and three dayé before the temperature) on the 22nd day
of 1llness.

52 - M. L., female, 4 years.

This patient's submaxillary glands became enlarged
on the'24th day of illness: the temperature rose to
99.6° P. and next day it resched 102.8° F., becoming
normal two'days leter. The amount of indigo reached
ngn and "8" respectively on the first two days of the
complication and then diminished, becoming normal six
deys later (see Chart II).

53 - W. 8., mele, 11 years.
Thia patient developed a septie finger on his 20th
day of illness: the amount of indigo increased from "1"

to "3", where it remained for three deys &and then becsme



normal.

GROUP.II, the Medium, contains forty-five ocases, of whioh

CASE

CASE:

one terminated fatally. The amount of indigo varied
between normal end "4" on admission and averaged LR
In the cases which shewed & marked quantity on admis-
sion the emount of indigo subsided with the pyrexisa.
Even in those cases where it was normel or smell in
amount on admission, it was noticed that some varia-
tions in the amount occurred until the temperature had

become settled.

(a) Case which ended in death
54 - J. B., male, 4 years. .

Altho' this patient's temperature leads to his in-
clusion in this group, yet he suffered from & severe
attack of socarlet fever complicated with a marked &al-
buminuria. He died of cordiesc feilure on the 19th day
of illness, fifteen days after admission. The temper-
ature varied between normal and 102.6° P. and shewed
daeily remissions of between two and three degrees. The
amount of indigo fluctuated between "4" and "2" during
his illness end during the last three days remained

practically normal.

- - w. -

55- P. McF., male, 3 years.

This patient devéloped & double otorrhoea on the
9th dey of illness. On the day previous. the indigo in-
oreased from "i" to "2" but fell to normal again the
day after the diaoharge.oommenced. On the 15th dasy of
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illness he developed a paronychia in his right thumb
and three days later the left thumb became affected in
the same way - during this period the indigo varied be-
tween "1" and "4", returning to normal two deys efter

the last incision was made.

56 - A, T., female, 6 yoars.

On the 7th day of this patient's illness her sub-
mexillary glands became enlarged, accompanied by & rise
of temperature to 100° ¥: it remained at this level for
four days and then slowly fell, reaching normal three
days later. The amount of indigo rose with the temp-
erature from "}" to "3", remained high for three days,
and then gradually fell, becoming normal again the day
after the pyrexisa.

57 - D. L., mele, 6 yeaTs.

On the 28th day of illness this patient's submax-
illary glands became enlarged, associated with a rise
of tempe:ature'to 100.8° F. for & single day. The
amount of indigo increased from "i" to "2" two days
previous to the elevation of temperature, and remained
between "2" and "3" for & week, when it returned to

normal.

58 - H. W., male, 7 years.

Iﬁis petient's submaxillary glands became enlarged
on the 38th day of illness: on that day his temperature
rose to 99° P. and the amount of indigo inocreased from
win to "2": it remained between "2" and "3" for a week,
during which time the glendular enlarsemenf persisted,

and then returned to normsl.

CASE 59 - L. C., female, 3} years.

This patient had a severe attack of enteritis,
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which began on the 36th day of illness snd persisted
for six days. The number of stools per day varied be-
tween "4" and "16" - they were loose and contained blood
and mucus. During this period the indigo varied be-
tween "2" and 76", and returned to normal four days after

the cessation of the diarrhoea.

60 - A. MoD., male, 5§ years.

This patient developed & broncho-pneumonis on the
37th dsy of illness: his temperature varied between
98° . and 105% F. for & period of twelve days, when it
returned to normmel. The indigo was raised from "3" to
2" during the f£irst three days of illness, but was not
elevated above "1" during the last nine days of pyrexia.

61 - M. MoC., female, 7 years.

This patient developed a mild attack of Rheumetism
in her wrist-Joints on her 7th day of illness - her
temperature rose to 101° F. and the amount of indigo
from “}" to "2", hoth returning to normal two days later
(see Chart IX).

62 - 8. R., female, 8% years.
63 - T. M., male, 2 "
64 - A. 8., female, 12 "
C. MeC. " s "

These petients all suffered from comstipation. 1In
the first-named, it continued for three days, accompan-
1ed by an inorease of temperature to 100.4° F. The in-
digo waes not reised sbove "1" (see Chart XI). In the
second case, the temperature rose to 1Q£.4° F. and then
slowly fell, reaching noimal three days later. No in-
erease in the amount of indigo was observed.

In the third and fourth cases there was no rise of
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temperature, dbut the indigo increased to "4™ and "2"
respectively, returning to normel after the bowels had

been well moved by aperients.

GROUP IIT, the Mild, contains thirty-three cases, 8ll of

CASE

CASE

CASE

CASE

whom recovered. The amount of indigo on sdmission var-
jed between ™" and "4" and aversged "2": in those cases
where the temperature beceme higher next day, there was
a corresponding increase in the amount of indigo. As

in the two previous groups, the indigo became stationary

at normel on the termination of the pyrexia.

Eleven of the cases in this group developed com-

plications.

66 - A. T., female, 9% years.

Oon the 7th day of illness this patient's submexil-
lary glands beca@e enlarged: her temperaturs rose from
normael to 100° P. and the indigo increased from i o

"an, Both returned to normal next day.

67 - B. D., female, 4 years. _

This patient developed & discharging eax on the
42nd day of illness. Four days previous the amount of
indigo hed inoreased from "" to "2", and it remained at
this level until the day after the discharge made its

appearance, when it becegme normal.

68 - J. D., male, 14 years.

On the 51st dgy of illness this patient's left
ankle joint became painful. His temperature rose to
102° P. and the indigo increased from "3" to "2": both

returned to normal two days later.

69 - H. H., male, 7 years.
This‘patient developed a severe attack of nephritis

on his 32nd dey of illness. His temperature rose to
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101.8% P., and the indigo increased to "8" though it re-
turned to nommal three days later. The albuminuria per-
sisted for eight weeks longer, though there was no fur-

ther rise in the amount of indigo.

70 - K. H., male, 16 years
71 - L. MolL., female, 7 years

These patients developed an albuminuria on the
36th and 18th days of illness respectively. In the
former case the smount of indigo increased from normsl
to "2" where it remained for two days, when both urine
and inﬁigo became normal. In the latter case the al-
buminuris persisted for a fortnight. On the day of its
appearence the indigo rose from "}" to "2" and then
fluctusted between "13" and "3" while the albumin was

present,and returned to normal the day after it disap-

peared.

72 - J. MoD., female, b years
75 - 4. 0., % g ™
74 - E. D., = 4
75 - M. P., 13 v
76 - K. MeG., " o132 "

These patients all smffered from comstipation.

Ih cases 72 and 73, the indigo rose to "2" and
then beceme normal. There was no rise of temperature.

Caese 74 shewed an increase to "2" on the first
day anh to "6" the following day, and then gradually
diminished to "4%, "3", "2" and normal on successive
days. The temperature was reised to 100.8° on the
first day only (see Chart X).

In Case 75, the temperature rose to 100° F. and
the indigo imcressed from "4" to "2", becoming normal

sgain next day.



49 _

In Case 76, the temperature rose to 102° F. &nd
then slowly came down, reaching nomel four dsys lsater.
On the first dey the indigo increased to "2" and then
to-"S" on the following dey, efter which it stood at

o m4m npw gng AW opn guccessive days.

E. ADDENDUM TO SCARLET FEVER

- - -

- - -

When & case of Scarlet Fever ococurred in & Diph-
therie werd, the urines of the convealescents were ex-
smined with a view to ascertaining whether, in the
event of their teking the disease, there was any alters-
tion in the amount of indigo present during the period
of incubetion.

Sevan casés, convelescent from Diphtheris, develop-
ed Socarlet Fever and the results of_the examination go
to shew that in five of these there was & distinoct rise
in the &mount of indigo during the period of incuba-
tion. In three cases this occurred four days before
the resh appesred and in iwo ocases three days before:
in the remaining two cases the rise oscurred the day be-
fore the sppearance of the rash, end therefore cor-.
responded with the onset of the period of invasion. 1In
three of the seven cases there was & still furfher in-
crease during the first twenty-four hours of the in-
vasive period, but in all, the amount of indigo return-
ed to normel when fhe temperature subsided. The seven

cases are sppended individually.
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CASE 111 - J. 7., male, 4 years.
Thig patient developed & mild atteck of Scarlet
Fever on the 30th day of his attack of Diphtherila.
Three days prior to the appeerance of the rash, the in-
digo inoreased from "i" to "2", where it remalned un-
ti1 the temperasture beceme normsl on the 3lst day of

illness, when it beceme "}" agein.

CASE 112 - D. H., female, 6 years.
This petient developed & shexrp attack of Scarlet
~Fever on the 67th day of illness. Three days befoio
the rash appesred, the indigo increased from normel to
ngn _ it then remeined at "2" for two days, then at

"1 becoming normel with the temperature four days

later.

CASE 113 - H. ¥., femele, 6} years.
This patient developed & mild atteck of Scarlet
Fever on the 56th day of illness. The day before the
sppearence of the rash, the indigo increased from "i"
to "3" - it then became "2", "1" and "}" on successive

days, the latter occurring on the day the temperature

became normal.

CASE 114 - A. D., female, 3 years. |

This patient developed & mild attack of Scarlet
Fever on the 2lst day of illness. PFour days before
the rash appeared the indigo inoreased to "1" where 1t
remained for three days. It then inoressed to "3" on
the day the rash appeared end the temperature rose to
101° F. The following dey it hed returned to normal
with the temperature.

CASE 115 - R. D., male, 8 years.
This patient developed & severe attack of Scarlet

Fever on the 27th day of illness. Four days before the
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appearance of the rash the indigo incremsed to "4": it
then returned to ™" for two deys, and rose to "2"
when the temperature went up to 1019 F., on the day the
rash appeared. For the next teﬁ days, while tye pyrexie
persisted, the indigo fluctuated between ™" and "6V,

temperature and indigo returning to normsl at the same
time.

116 - A. M., male, 7 years.
This patient wes seized with a sharp attack of

- Scarlet Fever on the 29th day of illness. Two days

CASE

eaxrlier the indigo increased from “}“ to "2": it then
returned to "}" for two days, to inoresse sgein to "6"
when the tempersture rose and the rash appeared. The
pyrexie persisted between 99° F. and 104° F. for eleven
days, during which time the indigo fluctuated between
wiv gnd "6", returning to normel at the same time &s

the temperature. ' *

117 - E. 8., male, 5 years.

On the 41st day of his illness, this patient de-
veloped & mild attack of Scarlet Fever. On the day
before. the indigo increasedvfrom win o "2", where it
remained for four days, then becoming normal with the

temperature.

During the past winter & few sporsdic oeses of
this disease were sdmitted inte the wards of this Hos-
pitel, and the opportunity wes taken of exaﬁinins the
urines of the petients admitted since this investiga-
tion began. They number eleven, &ll of whom recovered.

The specimens were exsmined daily throughout the course
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of the disesase.

No subdivision sccording to the severity of the
disease is required, as the temperature on sdmission
over all the cases averaged 103° and veried between
102.6° and 103.8° F. The amount of indigo during the
period of pyrexia was more or lese raised in every case:
it veried between "1" and "4" and averaged "2". It did
not remain comstantly high during this period bdut fluot-

- uated between normel anmd "4", only remaining &t the

CASE

normel level after the cocurrence of the orisis.

Complications ccourred in only three cases.

86 - E. H., male, 43 years.

This petient suffered from a severe attack of
Typhus Fever. On the 28th day of illness he complained
of sore throat snd his temperature rose to 101.4° F.
where it remsined for two deys and them became normal.
The indigo rose to "2" from normal on the first day of
pyrexia and to "3" on the following day, then gredually
diminishing in amount until it reached "4" three days
1ater. On the 41st day of illness he complained of
pain invhis chest and his temperature rose from 98.4° F:
to 100.8° F: it remained elevated for eight days,during
whichltime he suffered from & well-merked pleurisy.

The indigo, previocusly nomsl, rose to "1" on the first
dey of the complicetion and then to wen . subsequently
standing et "3" for two days before graduslly return-
ing to normsl, which was reached the seme day &as fhe
temperature subsided.

Oon the 107th day of iliness, he developed rheumat-
igm in his enkle, knee &and wrist Joints: the temper-
ature rose to 101° F. end remained between 99.6° ¥. and
102° P. for eight deys, when it returned to normal.

The indigo inoreased from niv to "1" during the first
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three deys of the complication, and to "8" during the

succeeding three: it then returned to "1" end next day

became normel.

87 - B. N., female, 16 years.

This patient had her crisis on the 7th day of ill-
ness, but on the 9th day her temperature agein became
elevated owing to the development.of furunculosis on
the neck and scalp. An irregular pyrexia continued for
& week and the indigo, which had returnéd to nommel,

‘again began to fluctuate between "}" and "2". Three

incisions were made in the scalp and from‘thét time

the indigo kept at a normal level.

88 - E. J., female, 8 years.

On the 13th dey of illness this patient had her
crisis, after an atteck of Typhus Fever of moderate sev-
erity. The following day her temperature rose to 102° F.
and she presented well merked signs of & right bessl
pneumonia, the crisis ocourring three (3) deys later.
At the time of her Typhus orisis, the amount of indigo
fell from "2" to "}", but the following day when the
pneumonia developed it rose to "13" and the next day to
n3n. it remeined at "2" for the next three days and

then returned to normal, where it remained.

In this disease subdivision acecording to the temp-
erature &s employed in the description of the other
fevers could not be used, &as very severe cases frequent-
1y shew & normal or only & slightly raised temperature.

The cases have been subdivided into three groups

sccording to the degree of toxmemie on admission. This
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was determined partly by the opinion of the physician
under whose care they were placed and partly by the
amount of serum administered.

The first group, the Severe, contains nineteen
cases, five of whom died. No case in this group re-
ceived less than 10,000 units of serum. Specimens of
urine were obtained in seventeen of the cases within
twelve hours of admission, and the amount of indigo in
these varied between "1" and "6", averaging "2.6". In

the cases which recovered, the day on which the indigo

‘reached normel varied between the third snd the twelfth,

but in the great majority of cases was the seventh or
eighth day.
BEight of the cases developed complications.

(a) Cases with Complications which ended in Recovery
89 - J. W., male, 13 years.
This patient developed an albuminuriae, persisting
only for three days, on the 28th day of his illness -
two days previously the indigo rose to "1" and the next

day to "2", then returning to normal whérg it remained.

90 - P. S., female, 2} years.

On the 42nd day of her illness this patient's
right ear commenced to discharge, her temperature ris-
ing to 100° P. at the same time: the day previous the
indigo rose from "$" to "2", returning to normel the

dey after the discharge commenced.

91 - J. B., male, 10 ye&rs.
This patient's cervical glands hecame enlarged on
the 27th day of illness: two days previous the indigo

roge from "3" to "3", the temperature being normal: the
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following dey, when the temperature rose to 100.2° F.,
i1t stood at the seme level, and on the two subsequent

days at "2", after which it became normal.

CASE 92 - R. McK., male, 6 years.

This patient'é cervioallglands became enlarged on
the 6th day of his illness: his temperature rose to
102.4° ¥. on thet day and then slowly subsided,to be-
come normal two days later. The indigo inoreased from
" {0 "2" the day before the glanduler enlargement wes
noted - it then stood at "1" for two days, returning to

nlv next day, the seme dey &s the temperature became

normal.

(b) Cases with Complications which ended in Death

- e - -

CASE 93 - T. MoL., female, li% years.

This ochild suffered from & severe haemorrhagic at-
tack of Diphtheria, from which she died on the 15th day
of her 111ness. During her residence the indigo fluot-
nated constantly between "}" and "6", often being high
when the temperature was normal. The indigo returned
to A" two days before death,and shewed no subsequent

rise.

CASE 94 - E. A., female, 9 years.
This patient died on the 20th day of her illness of
pyelitis. The indigo fluctuated bdetween "1" and "6"
for the first twelve days‘of illness, during which fime
the temperature wes normal. During the last five deys
of 1ife, when the temperature remitted between 98.4° F.
and 102.8° F., the indigo remained &t "1".

CASE 95 - P. W., female, 4 years.

This patient suffered from & severe toxic attack
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of Diphtherie, with laryngeal obstruction for whioh
tracheotomy had to be performed: she died on the 7th
dey of illness. The indigo flmotueted between "}" &nd

"5" during her six days residence in Hospital.

96 - T. McK., male, 6 years.'

This patient had a severe toxic sttack of Diph-
theria and died suddenly from cordiac failure on the
46th day of illness. There wes no increase in the

amount of indigo prior to death.

97 - P. S., female, 2% yeers.

This patient died of tubercular meningitis four
months after admission, two weeks after this series of
examinaetions had conciuded. For a period of five weeks
prior to the development of cerebral symptoms, she suf-
fered from & broncho-pneumonia, during which time the
indigo, which had hitherto stood at normael, fluctuated
between ™}" and "3".

The second group, the Medium, containe thirty-
five casés, of whom one died. The amount of indigo
present on admission is slightly less then in the prev-
ious group, averaging exsctly "2" and varying between
the ssme 1limits. As before, the tendency for the imn-
digo to return to & normsl level at the end of the first
week is noted in the great msjority of cases. In nine
of the cases complications occurred (axcluding those

that developed & secondary disease).

98 - S. C., female, 9 years.

This petient suffered from an attack of Diphtheria
of moderate severity. The temperature became normal
two deys after admission, but the indigo remained be-
tween "3" and "4" for a further four days and then rose

to "6": the following day the left eer commenced to
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discharge and the indigo fell suddenly to "1". Ten days
later the indigo increased from "" to "3" and the next
dey, when it hed retﬁrned to0 normel, the right ear was
found to be discherging (see Chart IV). |

99 - A. S., Pfemale, 10 years.

On the 13th dasy of illness, thise patient developed
a serum resh and three deys later her temperature rose
to 101.4° P. It remained between 100° F. and 102° ¥.
for three days, during which time she had pains in her
wrist, snkle and elbow joints. On the 20th day of 1ll-
ness. her temperature wes normal, end the rash and pains
had diseppeared. Since the development of the rash the
indigo had been slightly raised (standing at "1"), and
on the day the joint pasins appesred it increased to "2V,
returning to normel three days after the arthritic
symptoms had dissppesred.

100 - A. W., female, 39 years.

This petient suffered from & moderate attack of
diphtheris complicated by & long-standing paralysis.
In her 4th week of illiness gshe developed pains in her
ankles and knees, which beceme swollen and tender: the
elbows became affected & week later. The indigo in-
creaeéd to "2" two days before the arthritic symptoms
developed, and during the three weeks they persisted 
the indigo fluctusted between "4" and “3", returning to
normel after they had subsided.

101 - &. MoL., female, 7 years.

This petient developed symptoms of bronohitis om
her 35th day of illness, lasting five days: the indigo
fluctuated between "1" and "6" for three days and then

becsme normal again.
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102 - A. W., female, 9 years
103 - W. C., male, 7 "

The urines of both these patients were normal on
admission, but albuminuria developed later, the former
on the 9th day and the latter on the 17th day of ill-
ness. Np increase in the smount of indigo occurred in
the former case, but in the latter it went up to "2"
on the day before the albuminuria appeared and to "4"
the following day: during the next eleven days, while
the albuminuria persisted, the indigo fluctuated be-
tween "}" and "6", and then returned to i1ts normal lev-

el.

104 - C. T., female, 3 yoars
105 - M. M., male, 4 "

Both these patients developed enlarged cerviocal
glends in the 3rd week of their illmess. In the formex
case the indigo increased to "2" three dsys before the
swelling appeafed and remeined st that level until the
swelling'suhsided & week laster - the tempersture during
this time running between 99° F. snda 102° F. In the
latter case the glsndular enlargement was not so marked,
the temperature being raised to 100° . for three days.
During this time the indigo ranged between "1" and "3".

106 - J. W., male, 9 years.

This patienx elso developed enlarged cerviecal
glends, at the end of the 2nd week of illmness. For
three days his temperature fluctuated between 98.49 F.
and 102.6° F. end the indigo between "1" and "4": at
this pbint the swelling was incised, and the indigo
fell to "2" next day and wes normel the day following.

The third group, the Mild, contains thirty-seven
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caeges, all of whom recovered. The amount of indigo
present in the urine on sdmission was practically the
same as in the previous group, renging between ni" and
"6" and averaging "1.9" as against "2v. AS'notea in
the two previous groups, the indigo shewed the same
tendency to return to normel at the end of the first
week. Apart from those in which a secondary disease

appeared, four cases developed complicationmns.

107 - E. R., male, 2} years. |

On the 14th day of illness this patient developed
otorrhoes: the indigo which had been standing at "1%
increased to "3"™ and "4" on the two~days pre#ious to
the discharge; making its appearance: when the latter
ocourred, it (the indigo) diminished to "2", and became

normal the following day.

108 - M. McL., female, 4 years.

On the 30th day of her illmness this patient's cer-
vicael glends became enlarged and for the following week
her temperature fluctuated between normal and 102.8° F.
The indigo increased to "2" from normal the day before,

and to "3" on the day the adenitis developed: during

' the next week it ranged between "3" and "6", and it
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fell to normal with the temperature.

109 - H. S., male, 5 years.

This patient's cervical glands became enlarged on
the 17th day of illness. The indigo, previously normal,
increased to "3" the day before the enlargement was
noted, stood at the same level the following day, and
then on successive days was "2" and "1", safterwards re-

maining at the normal level.

110 - M. F., male, 5 years
On the 47th day of illness this patient, while he
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was going about, developed & secondary sore throat:
membrane &ppeared on the tonsils three days lster. The
indligo increased to "4"™ and Fe“ on the two days prev-
ious to the development of the angins, and then slowly

diminished, to become normal four days later.

H. ERYSIPELAS

In thie disease & similar subdivision has been em-
ployed, viz:- Severe, Medium end Mild; the Severs
group comprises those cases with a temperature of over
102° P. on sdmission: the medium. those cases with a
temperature between 100° ¥. snd 102° F. (latter in-
clusive) and the Mild all the cases with & temperature
of 100° F. or below it.

The first group, the Severe, contains twenty cases,
of whom one died. Specimens of urine were obtained
from all the oéses within twelve hours of admiesion.
The amount of indigo present averaged "2%" and varied
between "1" and "5", though frequently during the
course of the disease an inorease to "6" was noted.

The amount of indigo present remained reised as long
ag fever persisted, but diminisghed ds the temperature
returned to normel, remaining at "}" or "1" during ocon-

valescence.

CASE 120 - In the case which died, Mrs MoM, aged 55 years,
the condition wes complicated by merked hypostatic oon-
gestion of the lungs, from the effeots of whioch she
died sixteen daye after admiseion. Though the smount
of indigo in the first two specimens exsmined was low,
it rose to "2" on the third dsy of residence in the
Hospltal, and from that time until her death, thirteen
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days later, the amount fluctuated between "2" and "6".

Inlfour of the cases & recurrence was noted.

121 - J. McA., male, 39 years.

In this cese the secondary attack made its ap-
pearance on the 7th day of illness,after the temper-
ature had been normsel for two deys. The temperature
rose to 101° F. and fluctuated between that level and
98° ¥. for five days, when it again beceame nomal. The
amount of indigo increased from "3" to "2" on the same
day as the rise.of temperature was noted end continmed
at that level during the course of the pyrexia, on the
subsidence of which it again became hormal (see Chart
Iv).

122 - G. N., fémale, 15 years.

On the 10th dey of her illness, this patient de-
veloped & secondery attack. The temperature hed been
normal for five days, but then rose to 101° P. and the
following day to 104° F., returning agein to 98.4° F.
two days later. The amount of indigo was raised from
" to "2" gynchronously with the rise of temperature,
inoreased to "6" the following day, end returned to "}"

agein on the subsidence of the fever.

123 - R. C., female, 26 years.

This patient, on the 18th day aftér admission, de-
veloped a mild gecondary atteck. The temperature rose
to0 100.4% F. and the following day to 103° P: it then
returned to normal. With the onset of the pyrexia the
indigo increesed from ™4™ to "1, and to 3" on the day
of meximum temperature. It then returned to the normal

level.

124 - W. S., male, 59 years.
This patient developed two mild subsequent attacks
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on his 15th sand 21st days of illness respectively. In
each instance the temperature rose to 102° F. on the
first dey and to 103° P. on the following day, after
which it became normal: the indigo likewise increased
from "}" to "2" in each case during the two days of
pyrexia, after which it became normal.

The second group, the Medium, contains seventeen
cases, all of whom recovered. Specimens of urine were
obtained from all the cases within twelve hours of ad-
mission, the amount.of indigo being slightly lower
than in the preceding group, averaging "1.6" as against
"g", Neither did it renge as high, iarying between "1V

and “"3", while the duration of the fever continued over

& shorter period.

In two of the cases complications occcurred - a

" recurrence in one and in the other enlarged glands.

125 - E. MeG., male, 73 years, developed & secondary
attack on his 25th dey of illness. His temperature
rose to 103° P., stood at 99.6° F. the following day,
end the next day became normal. The indigo increased
from "1™ to "2" on the first day of the recurrence and
to "4" on the second day, becoming normal with the temp-

erature the following morning.

126 - M. B., female, 17 years.

'This patient developed enlarged cervical glands on
her 23rd dey of illness. Her temperature rose to 99.20 F,
for two days, and the indigo increased from "1" to "3"
on the first day, and stood at "2" next day, becoming
normal with the temperature & day later.

The third group, the Mild, contains thirty-four

cases, 8ll of whom recovered. With the exception of
one case, specimens of urine were obtsined from all

within twelve hours: the smount of indigo averaged
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"1.4" and varied between "3"™ and normal, except in onme
instence which shewed "6" on admission, but in this
case the disease was complicated by a‘septic condition
of the scalp.

Complications occurred in three of the cases.

127 - Mrs M., female, 46 years.
This patient developed sub-acute Rheumatic fever
with pains in her ankles, knees and elbows, four days

after admission. Her temperature fluctuated between

'99%° P, and 101° F. for ten days and during this time

the indigo varied betwsen "1" and "3", becoming normal

- again on the subsidence of the pyrexisa.
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128 - W. C., male, 43 years.

This patient had a slight secondary attack on the
10th daey of illness, which subsided again two days later
There was no rise of temperature, but his indigo in-
oreased from "}" to "4" on the day the disease recurred,
end stood at "2" the next day, efter which it continued

its normal course.

129 - Mrs J. S., aged 60 years.

Twenty-seven daeys after admission, this patient
developed & sore throat, and during the four subsequent
days the temperature ren between 99° F. and 101.2° F.
The indigo fluctuated between "1" and "5" throughout
the pyrexia, becoming'normal again when the temperature

subsided.

B il L T R —
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CONCLUSIONS

- -

Indigo 1s always present to excess in the urine
g8 oearly in the course of the fever as the case comes
under observation: if an inference cen be drawn from
the few cases who developed a secondery disease during
residence in Hospital, it is present from the onset of
the period of invasion,and probebly during the latter
portion of the peried of incubation.

Its intensity continues marked~dnring the period
of high pyrexia and grasduslly diminishes with the
lysis of the fever. That this has some relation at
least to the tempersture is borne out by the fact that
its disappesrsnce corresponds very closely with the

subsidence of the fever.

It is apyarently closely related to intestinal
disturbance and is therefore present in more marked
amount in diseases of the digestive tract: this system
is more likely to be upset in children, among whom an

excessive amount is more frequently seen.

It 18 also related to slbuminous putrefaction oec-
curring within the body,as shewn by its being present

Yo excess during the process of suppuratiom.

Its presence in the urine probably means that pro-
ducts of putrefaction are circulating in the blood and
in the tissues of the body, and are having a deleter-
ious effeot either dy themselves or by their associat-
ed toxins.
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By testing regularly for its presence, an excess
of indigo in the urine may be of prognostic significence,

at least in toxie cases.
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