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I N T R O D U C T I O N .

Tlie investigations on which these observations are 
based were carried out in the City of Glasgow Fever 
Hospital^ Belvidere, during a period extending from 
January 1908 to January 1909.

Although hitherto much attention has been given 
to the Bhrlich Diazo Reaction from the point of view of 
diagnosis, no detailed investigation has been carried 
out into the duration of this reaction in individual 
instances, nor are there at present any data bearing 
on the appearance of this reaction during relapse and 
complications. In addition little seems to be known 
of the significance of the reaction.

The particular objects of the present investigation 
we re : -

1. To consider its value as a symptom in the
diagnosis of enteric fever.

2. To collate the relationship of the presence
of the Diazo Reaction with the clinical
course of the disease.

3. To examine as to thether the Diazo Reaction
was related to typhoid bacilluria.

It was thought that this last might be possible, 
if the diazo reaction was in any sense a guide to the 
presence of Bacteriaemia, as stated by Ghenken, that it 
also might be a guide to the presence of Bacteriuria, 
even although previous experiments in vitro^by Hewlett 
and Dawson, had failed to discover that the diazo re­
action could be produced in the urine by cultivating 
the bacillus typhosus in that medium.

The above mentioned wou&d obviously have great 
practical importance as the examination of a urine for 
the bacillus typhosus, even with the resources of a 
laboratory arranged for the purpose, requires at least 
2 days observations while the presence or absence of 
the/
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the diazo reaction can be decided in a few minutes.
In view of the recent discoveries with regard to 

"typhoid carriers" a relationship between these two 
phenomena would be of the greatest importance if sub­
stantiated.

The urines were consequently examined chemically 
for the reaction and bacteriologically for the 
baccillus typhosus throughout the course of the case.

In all; over 3,000 positive examinations were 
made.

An account of the investigations is arranged in 
the following order:-

i. Method of Examination employed.
ii. Classification of Cases.
iii. Appearance and clinical course of the

Diazo Reaction.
iv. Its value in Diagnosis.
V. Occurrence of Bacilluria.
vi. The relation between the Diazo Reaction 

and Bacilluria.
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1. METHOD OF EXAMINATION EMPLOYED.
A. Method emploved in the examination for the diazo- 
reaction.

The method described by the original author, with 
the modification described by Hewlett was closely ad­
hered to and will be briefly described.

The following reagents are necessary in order to 
carry out this reaction.

a. A saturated solution of Sulphanilic Acid
in a 5^ watery solution of Hydrochloric
Acid.

b. A 5^ freshly prepared solution of nitrite
of soda in water.

c. A solution of strong ammonia.
Immediately prior to the performance of the test,

solutions a and b are mixed in the proportion of one
part of the former to 40 of the latter.

A  few Cubic Centimetres of this mixture are placed 
in a test tube, an equal quantity of urine added, and 
the whole thoroughly mixed. T cubic centimetre of 
strong ammonia solution is then allowed to run slowly 
on to the surface of the mixture. At the junction 
of the two liquids a ring varying in colour from deep 
crimson to a delicate rose pink is produced if the 
reaction is present. If the mixture be shaken up 
a pink froth forms on the surface.

This is the reaction as commonly described and 
apparently accepted by the most recent authors (Vide 
Osier) but an important addition to this description 
was made by Hewlett in 1897.

If a tube of urine which has shown a well marked 
diazo reaction be allowed to stand upright for 12 to 
24 hours a deposit forms varying in colour from dark 
to light green. The significance of this deposit will 
be/
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be discussed later.
The urines of 100 oases of enteric fever were ex­

amined for this reaction during the patients’' residence 
in hospital. In most of these cases the observations 
extended over 6 to 8 weeks and in some instances for' 
several months,^resh specimens of urine were examined.

To avoid sources of error-these specimens were 
regularly tested as well for blood, albumin, and sugar^ 
and in addition, as phenol and morphine give when pre­
sent in the urine a similar reaction to that commonly 
called the diazo reaction, the urine was tested for the 
presence of these in any case in which the administra­
tion of Salol or Morphine was part of the treatment. 
None of the latter however, were found to be present in 
the urine of the cases under observation in sufficient 
amount to react to the ordinary test.
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B. METHOD OF EXAMINATION EMPLOYED FOR THE BACILLUS 
TYPHOSUS.

The method adopted for the separation of the 
bacillus typhosus was the same as that used in the 
Glasgow Public Health Laboratory and is described under 
the headings -

1. Preparation of Media.
2. Method of examination for the presence

of the organism.
Preparation of Media;-

a. Taurocholate Agar.
The basis of this medium w^s a solution made up 

according to the following;-
Taurocholate of Soda 5 grms.
Saturated Solution of Peptone in water 2 c.c's 
Distilled water 100 c.c's.

About lifo to 2$ of agar was dissolved in this solution 
in the autoclave^' cleared with white of egg and filter­
ed. After filtration Vfo of lactose was added and 5^ 
of a vfo solution of neutral red. This was sterilized 
at a temperature of lOO^F. in the autoclave without 
pressure for 10 minutes on two successive days and 
then transferred to Petri's capsules.

b. Taurocholate Liquid Media.
These were prepared by adding, respectively 5^ of 

glucose and Vfo of lactose, dulcite, mannite, sacchar­
ose and .5^ of a Vfo solution of neutral red, to the 
solution described above. These media were sterilized
as described above in the previous heading.

Test tubes containing fermentation tubes were used
to contain these media.

c. Broth.
This was prepared according to the following for­

mula. Lemco •5 grms.
Chloride of Sodium .5 grams.

Peptone 1 grm.
Water 100 c.c's.
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These ingredients were dissolved in warm water and 
boiled for half an hour. The solution was then care­
fully. neutralised with a IQfo solution of caustic soda, 
litmus being used as the indicator. This solution 
was cleared with white of egg,,filtered and sterilized 
in the autoclave under pressure, for half an hour on 
3 consecutive days.

2. Method adopted in the examination of the urine.
The specimen of urine to be examined was centrifugalised, 
the supernatant fluid withdrawn by pipette- and the 
deposit investigated by spreading a loopful of it on a 
taurocholate neutral red, lactose agar plate and incu­
bating at a temperature of 37̂ Ĉ.

On this medium the colonies of the bacillus coli 
communis after 20 hours incubation are large raised, 
circular, opalescent and possess a red centre. Those 
of the bacillus typhosus on the other hand, after a 
like period of incubation though raised, are much smaller 
and appear colourless to reflected light but by trans­
mitted light are blue. To complete the differentiation 
of these organisms the media containing the different
sugars were employed.

The bacillus Coli Communis produces acid and gas
in all the media.

This is indicated by the deepening of the red colour 
and the displacement of the liquid in the fermentation 
tube. The bacillus typhosus produces acid in glucose, 
and mannite and no gas in any of the media. A suspen­
sion of the organism to be examined was made in the broth 
above described and from this a series of tubes contain­
ing the different media inoculated.

These were incubated at a temperature of 37^0 for a 
period of 20 hours, examined, and the nature of the fer­
mentation recorded. For the purpose of verification 
a culture was made at the same time in broth which was
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examined for the serum reaction after incubation for a 
period of 18 hours.

Standard selected sera from an undoubted case of 
enteric fever were used in dilutions of 1 in 50, the 
time allowed for agglutination to complete itself, being 
one hour. Such sera were tested at intervals against 
the laboratory strain of Bacillus Typhosus.
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il. CLASSIFICATION OF CASES : -
The oases are divided into three groups;- Severe - 

Medium - and Mild while those with relapse and compli­
cations have been considered more specially.

The first group, the Severe, includes those cases 
in which the temperature was 104bF. or more and whose t em- 
perature of remission varied about 1G3°F. These numbered 
18 of whom 8 died from toxaemia.

The second group, the Medium,includes those cases 
in which the temperature ranged about 103^F as maximum with 
a remission in some cases to about lOQOF. These oases
numbered 58 of whom only 4 died, all from perforation.

In the third group, the mild, the maximum tem­
perature range varied from 101^ to 102^?. They number 23.



T A B L E  I.

Table showing number of cases of enteric fever examined, for the 
first time, on each day of illness.

Day of Earliest Diazo No. of cases Total Noobservation of the Reaction. showing Green De­ ofDiazo Reaction. Positive Negative . posit on first 
examination.

Cases.

3rd. Day of Illness. 2. - 2. 2.
4 th. ” M n 5. - 5. 5.
5 th. ” t i  II 1. - 1. 1.
6th. " If It 4. - 4. 4.
7th. " II II 6. - 3. 6.
8th. ” I t  If 13. - 9. 13.
9th. " II II 11. - 7. 11.
10th. " II M 3. - 3. 3.
11th. " f t II 7. - *6. 7.
12th. " II II 4. - 4. 4.
13th. " II II 5. - 3. 5.
14th. " II II 3. - 1. 3.
15th. ” n  It 5. - 3. 5.
16th. " II II 2. - 1. 2.
17th. ” I t  H 4. - 1. 4.
18th. " H II 2. - 1. 2.
21st. " II It 13. - 6. • 13.
24th. " I t  If 1. - 1. 1.
28th. ” I t  I t 5. - 2. 5.
35th. ” I t It 3. - - 3.
? 1 . 1 .

99. li 63. 100.



iii. ■ APPEARANCE AMD GLINTHAT. COURSE OP r^E 0TA70 pea ACTION. ~   *
^ • Dat@ of onset of the Diazo Reaction.

Apart/ from the type of the disease there is one 
point which may be taken as common to all oases of 
enteric fever, viz:— the date of illness at which the 
reaction is first observed.

There is no general statement so far as I have 
been able to find.as to when the reaction appears. The 
earliest date at which it is recorded is the 5th day 
of illness (Dawson) but even this author does not state 
that in any case of undoubted enteric fever he has found 
it absent when he first examined for its presence. In 
all the oases except one as shown in Table I. the 
reaction was obtained from the earliest date at which 
the patients were seen, though on account of family 
infection with the disease, some of these cases were 
examined as early as the 3rd and 4th days of illness.
In two cases it was present on the 3rd day of illness 
and in 5 on the 4th day. These cases were subse­
quently proved to be typical cases of enteric fever by 
their clinical course and were verified by a positive 
serum reaction. It would appear from this that the 
diazo reaction is definitely present during the early 
stages of the disease.

It is unfortunate that the number of cases com­
ing under observation at this stage of the disease was 
so small but if experience bears out that the reaction 
is regularly present at this early date and present i . 
as in my cases with unmistakable^., distinctness, it should 
prove of great assistance in the early diagnosis of the 
disease.

As the reaction has always been present at the 
earliest (%te of examination and as some of the oases 
examined in the very early days belong to each of the 
3/
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3 groups, it is obvious that no comparison can be drawn 
between the early appearance of the reaction and the 
type of the disease.

b . Duration of the Diazo Reaction.
Th.e duration of the reaction has a more definite 

relation to the type of the disease, than the date of 
its appearance. The days of illness on which the urine 
was last examined with positive result, are given in 
the annexed Table (Table II).

The shortest duration of the reaction observed 
among cases extended in the mild group to the 14th day 
of illness, in the medium to the 15th, and in the 
severe to the 28th day. In each of the three groups 
the longest duration was the same viz:- 42 days.

In the mild group of cases, the reaction terminated 
during the first three weeks of the disease in 15 of 20 
instaAoes and in the medium 44 of 55 cases, show the 
reaction terminating within the first 28 days of illness. 
Ttiere are however, 4 cases belonging to the mild and 2 
to the medium group,, in which the duration of the reaction 
was very prolonged. But as these cases came under obser­
vation- late in the disease, it is possible that they might 
have been classified differently;, had they come under 
observation earlier.

In the severe group of cases, the duration of the 
reaction in cases ending in recovery, was always very pro­
longed. The mean duration in the mild cases was 21 days, 
medium, 23.4, and severe 31.4. If the outlying two cases 
in the medium and mild groups be omitted, the mean duration 
then becomes, in the former group 22.8 days and in the 
latter 19.6.

Prom these figures it would appear that there is 
little difference in the duration of the reaction in the 
medium and mild groups but that the reaction is prolonged 
in the severe oases.
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Th.e above remarks apply specially to the reaction 
originally described but it is in addition necessary 
to discuss the occurrence of the green deposit al­
ready referred to, as discovered by Hewlett. If a 
tube of urine in which the diazo reaction has been 
performed with positive result be allowed to stand 
upright for 12 to 24 hours a sediment ranging in colour 
from light to dark green precipitates frequently.
This deposit, however, is in general only found 
during the earlier portion of the fever and does not 
persist through the whole period during which the 
Diazo Reaction is obtained. It has always been ob­
served in those, cases which came under observation 
early.

Out of the 99 cases (Table III) examined, the 
deposit was present in 64. Of these 10 are described 
later under the section dealing with complications.
Ttie remaining 54 cases are distributed as follows -
2 belong to the mild group. 38 to the medium, and 14 
to the severe, that is to say that in the severe group 
the deposit was present in all the oases.

Of the 2 cases in which it was observed in the 
mild group in one it lasted till the 7th day and in 
the other to the 30th day of illness. Prom Table IV 
it can be seen that if present, it had disappeared in
3 cases before the 7th day and in 3 before the 9th 
so that it is possible that in these oases it may be 
frequently absent.

The shortest duration in the medium group, was 6 
days and the longest 31. Even in this group it was 
absent in 4 cases first examined* on the 8th day of 
illness and in one examined on the 9th day.

IN/
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In the severe group the shortest duration f.vas 
11 days ahh the longest 30 days.

It is specially to be noted that it was always 
present in these oases) terminating fatally, in both 
medium and severe groups.
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0. Occurrence of the Diazo Reaction in these oases
associated with Relapse or some other 

complication.
Owing to the great variability in the occurrence 

and duration of the Diazo Reaction in this grou$ of 
cases, these are discussed separately. Ten cases in 
all are described, 4 with simple relapse, 3 with re­
lapse complicated by farunculosis, one with relapse 
complicated by abscess formation, one case with simple 
farunculosis and one with pyuria.

1. Simple Relapse Cases.
Case 1. W. H.fMale. age 24, (Chart 1)

Tbis patient was admitted on the 9th day of 
illness suffering from a severe type of enteric fever. 
The temperature reached normal on the &8th day of ill­
ness but 5 days later on the 23rd day of illness a 
relapse began which caused death 15 days later, i.e. 
on the 38th day of illness.

The diazo reaction and the green deposit were 
both present ffom the 9th day till death.

Although there was an interval of 5 days be­
tween the two periods of pyrexia, the temperature re­
maining normal during this period., - yet the reaction 
was maintained without intermission and without any 
diminution in its intensity from the commencement till 
the end.

mCase 2. T. C. male, age 18. (Chart 2)
Tbis patient was admitted in his 9th day of 

illness. The initial pyrexia terminated on the 17th 
day and from this point the temperature remained nor­
mal till the 31st day of illness (except for a period 
of 2 days when an elevation occurred the cause of which 
was not determined), A severe relapse began on this 
day and continued till the 51st day of illness. A
second relapse began on the 63rd day and ended on the 
78th/
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78th day of illness.
During the initial attack the 'dlaao reaction last­

ed till the 19th dayi-e^it outlasted the pyrexia by 
2 days. The reaction returned on the 30th day or one 
day before the commencement of the relapse and persisted 
till the 51st day. It reappeared on the 58th day 
that is to say 5 days before the beginning of the 2nd 
relapse and terminated synchronously with it.

Case 5. A.MoG. male, age 21. (Chart 5)
The patient was admitted on the 9th day of illness 

with an attack of Enteric Fever. The initial pyrexia 
lasted till the 21st day of illness and during this 
period the diazo reaction and green deposit were pre­
sent, the former from the '9th to the 21st day of illness 
and the latter from the 9th to the 12th day of illness. 
A relapse began on the 38th day of illness lasting till 
the 58th and during this period the diazo reaction was 
present. The deposit during this attack lasted from 
the 38th to the 46th day of illness.

Convalescence was uninterrupted and patient was 
dismissed well.

4. P. W. male, age 14 (Chart 4)
This patient was admitted on the 8th day of 

illness, the initial pyrexia lasting till the 16th day 
of illness. During this period the diazo reaction and 
green deposit were present, the former throughout the 
period of fever and the latter from the 8th to the lOth 
day of illness. A relapse began on the 19th day of 
illness and lasted till the 40th day.

The diazo reaction appeared on the 20th day and 
lasted till the 43rd day, that is to say that it appear­
ed one day after the rise in temperature and outlasted 
the period of pyrexia by 3 days. The deposit during
this relapse lasted from the 20th day of illness to 
the/
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the 28th.
Convalescence was good and patient was dismissed

well.
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Cases with Rela-pse complicated with Farunoulosis.

(lAnm 1. B.C. female, a^e 14. (Chart. .5 pa^e 16
This patient was admitted on the 9th day of: 

illness suffering from a severe attack of enteric fever, 
the initial pyrexia lasting till the 23rd day of ill­
ness. The temperature however, rose again on the 24th 
day of illness and continued elevated till the 44th day. 
This elevation of temperature was due to the occurrence 
of a severe attack of farunculosis. A second rise of 
temperature occurred on the 49th day of illness termin­
ating on the 62nd day and due to a relapse of enteric 
fever. During the initial period the reaction was 
present while the temperature was elevated, the green 
deposit lasting till the 18th day of illness. Simul­
taneously with the commencement of farunculosis on the 
24th day of illness the reaction recurred and termin­
ated along with it on the 44th day. Two days before 
the commencement of the enteric relapse i.e. on the 
47th day of illness the reaction was observed to be 
present and continued to be present till the 63rd day 
outlasting the relapse by one day.

Convalescence was good and the patient was dis­
missed well.

Case 2. R. B. female, age 10 C Chart 6 •pare 17 j.
This patient was admitted on the 11th day of ill­

ness suffering from a severe attack of enteric fever, 
the period of fever lasting till the 23rd day. The 
diazo reaction and the deposit were present during this 
period, the former throughout the whole period and the 
latter till the 2Üth day of illness. A relapse began 
on the 27th day of illness terminating on the 47th day. 
The/
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The reaction reappeared at this period terminating withthe 
fever though the green deposit only persisted till the 
36th day of illness.

An attack of farunculosis began on the 49th day 
of illness lasting till the 56th day and with this the 
reaction and the green deposit reappeared, the former 
lasting till the 55th day and the latter till the 50th dgr 
of illness. The reaction and the green deposit reappear­
ed with a renewal of the farunculosis on the 58th day of 
illness (during which the temperature range was to
99°F.) and ceased to be present on the 61st day of ill­
ness. In this instance the green deposit lasted till 
the 59th day of illness. Convalescence was uninterrupt­
ed.

3. J. S. male, age 14. (Chart 7 r>ago 17 )
In this case the duration of the pyrexia of the 

initial attack and of the reaction was the same both 
disappearing on the 15th day of illness. The sedimen­
tation deposit was not however observed after the 9th 
day. A  relapse complicated by farunculosis began on 
the 18th day of illness and lasted till the 45th day.
In this instance the reaction and the green deposit 
commenced on the 19th day of illness, the former ter­
minating on the 45th day and the latter on the 31st day 
of illness. The reaction reappeared on the 49th day of 
illness and lasted till the 60th due to a recurrence of 
the farunculosis. The green deposit during this ex­
acerbation lasted till the 51st day of illness.

Convalescence was good, and the patient was dis­
missed well.
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Case of Relapse complicated bv Abscess formation.

W. D. male, age 43. (Chart 8 id age is )
This patient was admitted on the 13th day of illness 

suffering from a mild attack.of enteric fever. The 
initial pyrexia lasted till the 20th day of illness and 
during this period the diazo reaction was well marked 
persisting to a lesser degree till the 27th day when the 
reaction again assumed a deep crimson colour which contin­
ued till the 37th day of illness. During this latter 
period there was also an elevation of the temperature 
due to a relapse commencing on the 26th day of illness 
and terminating on the 37th day. On this latter date 
the patient complained of pain in the ischio-rectal re­
gion without the reaction again appearing. On the 48th 
day of illness, however> a crimson reaction was observed 
and at the same time it became evident that an abscess 
was forming in the region above mentioned. This was in­
cised and drained on the 51st day of illness after which 
the reaction became less marked finally disappearing on 
the 53rd day of illness.

Convalescence was uninterrupted.

Case with Pyuria. B.D. male, age 28 (Chart 9 -page 19 i
This patient was admitted to hospital in March 1908 

and was dismissed in May of the same year having passed 
through an attack of enteric fever with nephritic compli­
cations . He was readmitted in July as he had apparently 
infected his wife with typhoid fever and had then been 
found to be suffering from bacilluria. He was treated 
as a convalescent patient and allowed to go about.

Three weeks after readmission, on August 1st he 
complained of severe pain in the left renal region accom­
panied by pyrexia lasting 7 days. On this date the 
diazo reaction was markedly present associated with the
green deposit. Four days later, on August 5th pus appeared 
in/
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in the urine and with its appearance the diazo reacticn 
became less marked and disappeared finally on the 7th 
day of this attack. The green deposit lasted till ' 
August 5th. Six weeks later a similar attack occurze d 
T/vhen the reaction again appeared after having been absent 
in the interval. Typhoid bacilluria was present throu^- 
out the whole period and still existed when the patient 
was dismissed under sanitary supervision.

Case with Farunculosis. A. McI. male, age 18 ("Chart 10 i .gTj
This patient was admitted on the 21st day of ill­

ness the initial pyrexia lasting till the 45th day.
During this period the reaction and the green deposit 
were well marked, the former persisting till the 44th 
day of illness and the latter till the 31st. On the 
50th day of illness an attack of farunculosis began which 
persisted without intermission till the 253rd day.

Throughout this period the diazo reaction and the 
green deposit were marked to a greater or less extent.
The reaction and the green deposit were pronounced from 
the 50th day of illness till the 56th. From the 56th 
to the 90th day of illness there was a marked diminution 
in their intensity. On the 91st day of illness a fresh 
attack of farunculosis occurred which lasted till the 
99th day. During this period the reaction became more 
pronounced and the deposit more abundant.

■^^ter evacuation of these abscesses the reaction 
became less pronounced. With each subsequent attack of 
farunculosis the same phenomena were repeated.

On the 175th day of illness a large abscess formed 
on the right buttock and coincidently with this the re­
action again became marked. Natural resolution occurred 
without interference and with resolutiontthe reaction 
disappeared. From this convalescence was uninterrupted 
and the patient was dismissed well.
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In all those cases in which abscess formation 

occurred, a bacteriological examination was made.
The materials obtained from the abscesses were first 

tested for the presence of the bacillus ty%.)hosus according 
to the method previously described. In no case was a 
positive result obtained.

The only organism which grew in any media tried, 
agar, serum etc., was the staphylococcus pyogenes aureus 
this being always obtained in pure culture.

THE RELATION OF THE DIAZO REACTION TO PYREXIA.
The effect of the fever on the intensity of the 

diazo reaction will now be considered.
From the Table on pagej^. it Tvill be noted that the 

day on which the diazo reaction was first observed is 
the same as that on which the patient was admitted to 
hospital so that the day on which it ceased can alone be 
discussed, for the primary attack.

Out of the 89 uncomplicated cases of enteric fever 
recorded in this paper, the diazo reaction terminated on 
the same day as that in #iich the pyrexia ceased in 65 
instances.

In 23 cases the reaction was present for periods of 
1 to 5 days beyond the termination of the febrile period.
In only one instance did this occur among the mild group 
of cases when the period of prolongation was 5 days.
In the medium group, the diazo reaction outlasted the 
period of fever by 1 day in 12 instances, by 2 days in 
5 cases,, and by 3 days once.

In the severe group the reaction outlasted the 
pyrexia by 1 day in one instance, by 2 days in two cases, 
and by 4 days once.

One case remains to be specially noted.
M_... N.' female, age 28. (Chart 11 page "21 )

This patient was admitted on the 15th day of illness, 
the temperature reaching normal on the 28th day. From 
this/
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this date till the 42nd day of illness, the temperature 
remained unstable finally settling to normal on the 
42nd day. The reaction was maintained in this case from 
the commencement of the attack till the latter date.

The temperature during relanse.
The above remarks refer to the pyrexia during the 

primary attack but one additional point is learned from 
those cases in which' relapse occurs viz:- that the pre­
sence of the diazo reaction frequently precedes the on­
set of the pyrexia in some cases by as much as 5 days.
In one instance alone did the reaction fail to appear 
before the rise of the temperature, in this case 
appearing the day after.

In all other points the statements with regard to 
its behaviour during the primary attack apply equakly 
to its behaviour during relapse.

Relation of the Intensity of the Color in the Diazo 
Reaction to the Temperature.

The previous remarks have described merely the 
presence or absence of the diazo reaction and no indication 
of its degree of intensity has been made.

In general the diazo reaction is much more marked 
during periods of high pyrexia and decreases in intensity 
as the lysis of the fever proceeds. This relation to the 
temperature though marked from the acme of the fever on­
wards. does not hold in the onset. The reaction commences 
during the initial pyrexia. It is best marked at the 
commencement of the illness when the temperature is high 
and at this period consists of a deep crimson ring at 
the junction of the two liquids. As the temperature 
settles the intensity of the reaction alters, changing 
from the deep crimson to a light crimson and finally 
assuming a rose pink colour. The rose pink tint is as 
a rule obtained when the temperature approaches normal 
and not infrequently persists for a few days longer.
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The final colour reaction obtained, a reddish brown 
is not considered characteristic of enteric fever.
With regard to the green deposit described by Hewlett 
it has been previously stated that it only occurs during 
the first few days of pyrexia.

iv. THE VALUE OF THE DIAZO REACTION IN THE DIAGNOSIS OF
EHTERIC EBVER.

It has been shown that the diazo reaction has been 
present at the time of first observation in 99 oases 
out of 100 and its presence has been demonstrated in 
cases of enteric fever coming under observation as 
early as the third and fourth days of illness.

From this it would appear-that the presence of the 
diazo reaction is of some importance from the point of 
view of diagnosis.

It is also present invariably at the beginning of 
a relapse and in some instances precedes the elevation 
in temperature.

In the appendix,observations on its presence in 
other conditions, are discussed and from the remarks 
made there it will be evident that the value of the 
abscence, as a negative sign, in any case coming early 
under observation, is much greater than any positive 
value that it may have.

There seems to be a considerable field for its 
use in public health investigation. Family infections 
are common and in children especially, it is almost beyon^ 
medical skill to make a diagnosis in the early stages of 
enteric fever and it is from children that the chief 
risk of general infection in a family arises. It would 
seem that the systematic use of the diazo reaction in 
such cases had a distinct future. It would also seem 
that in the case of such outbreaks as those due to the 
infection of milk, that considerable assistance might be 
given in the separation between those illnesses, among 
the/
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the consumers of the milk, due specially to the 
bacillus typhosus or to other causes, and in thus pre­
venting further risk of the spread of infection.

With regard to the diagnostic significance of the 
green deposit described by Hewlett, its presence has 
been demonstrated in 54 uncomplicated cases of enteric 
fever and in 10 complicated cases, i.e. it occurs in 
about 64/o of cases. It is not however peculiar to 
entericfever as its presence has been demonstrated in 
typhus fever and pneumonia as will be shown in the 
appendix.

A report of the case in ^ i c h  the diazo reaction 
did not appear will be given in the section in Bacillur&a.

Method adopted in the charting of the reaction.
In order that the Reaction might be quantitatively 

charted and compared with the course of the temperature, 
experiments were carried out with urine -which when undil­
uted gave a very marked crimson reaction. Various 
dilutions in water of such specimens were made and the 
effect of dilution upon the colour reaction noted. This 
dilution was carried on till a faint reaction was pro­
duced, which Tvas comparable with like reactions of an 
undiluted urine observed during the course of enteric 
fever.

It was found that dilution in the proportion of 1 
in 1 of water generally gave a reaction of a light crim­
son colour and that further dilution in the proportion of 
1 in 4 gave a faint rose pink reaction, comparable with 
a similar reaction occurring in an undiluted urine dur­
ing the latter part of the Tebrile period in enteric 
fever. Beyond this point of dilution no characteristic 
reaction was obtained.

' "Hiis point, (viz., the rose pink) is charted as 
unity/
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unity and the different degress in ascending order 
of intensity by the numbers 1 to 4. The reaction 
charted as 4 must contain observations of greater range 
of variation than those below as after a certain degree 
of intensity is produced, it is probable that the dark­
ness of the colour does not permit of further differ­
entiation by the naked eye.
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V. THE OCCUBRENOB OF TYPHOID BACILLURIA.
Within recent years much attention has been given 

to the subject of "typhoid carriers" in enteric fever.
That the bacillus typhosus is present in the urine of p 
patients suffering from enteric fever is not an new 
fact.

In 1894 Wright and Semple stated that the bacillus 
typhosus was present in the urine at a very early 
stage of the disease and that it occurred very fre­
quently. They even went the length of suggesting 
that a bacteriological examination of the urine might be 
made for purposes of diagnosis. Further they were of 
opinion that it was by the urine and not by the faeces 
that infection was spread. Some remarks upon this 
point will be made later. Further they stated that in 
those urines in which no typhoid bacilli were found f 
that bacilli coli were regularly present. They explain­
ed this phenomenon by stating that the typhoid organism 
cannot maintain itself in a urine to which the bacillus 
coli has gained access.

Within the last few years this subject has attracted 
much attention and it has been considered by many that 
the urine is a common source in the spread of the infec­
tion. How far this is so^and to what extent the disease 
is actually disseminated by this means, is still a matter 
of doubt.

The etiology of typhoid bacilluria is still a 
matter of dispute. By some authorities it is considered 
to be associated with an infection of the kidney, by others 
it is thought that it occurs in cases in which the bacillua 
typhosus is present in the blood and that the occurrence 
of bacilluria is due to a filtration of the organism from 
the blood into the excretory apparatus. It has also been 
suggested/
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suggested that bacilluria is the result of a stray
organism finding its way into the blqdder and multiplying 
there.

These three suggestions will be discussed later in 
the light of ray own observations.

Specimens of urine from the same cases as those 
examined for the diazo reaction were investigated for 
the presence of the organism of typhoid fever, by the 
method already described. In all 100 cases were ex­
amined bacteriologically on every second day from the 
date of admission till the date of dismissal of the 
patients.

The account of the observations is arranged in the 
following order:-

1. Date of appearance and frequency of bacilluria.
2. Duration.
3. Relation of Bacilluria to Pyrexia.
4. Associated abnormal condition of the urine.
5. Importance to be accorded to the occurrence

of bacilluria as a means of spreading infection.

1 ' Date of appearance and frequency of Bacilluria.
Horton Smith records the 14th day of illness as the 

earliest day on which he found the bacillus typhosus in 
the urine. In general, however^ it is considered that 
bacilluria does not occur until the third week of illness.

With regard to the frequency it has been stated by 
Horton Smith that bacilluria occurred in 17 cases out of 
45 or 38fo

Other observers have given different estimates but 
the number of their cases has been too small to render 
their results of special value. In fact any results 
can only be considered to apply to the epidemic examined^ 
as it is highly probable that the relative frequency will 
vary from epidemic to epidemic.

In the series of cases under consideration the
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presence of the bacillus typhosus was demonstrated in 26 
instances (Table 7). Of these 25: cases, 6 belong to the 
severe group, 14 to the medium, and 5 to the mild: that 
is to say that bacilluria occurred in of severe
cases, 24^ of the medium, and 21.9^ of the mild.

The search for the organism in the urine was begun 
in every case on the day of the patient's admission to 
hospital.

The earliest day on which the bacillus typhosus 
was found to be present was the 15th and in this case 
the patient came under observation on the 4th day of 
illness. The latest date at which the organism made 
its first appearance was the 43rd day of illness and in 
this instance examination for the organism had been carr­
ied out from the 13th day of illness, a period ante­
dating the earliest appearance of the organism in my 
series of cases. In 11 cases the presence of the' organ­
ism was not demonstrated till after the 23rd day of ill­
ness thou^ in 7 of these cases the first examination 
had been made on or before the 21st day of illness and in 
the remaining 4 bacilluria was present at the time of ad­
mission to hospital.

Two of the 7 cases in which bacilluria occurred late 
in the disease are related to relapse and will be briefly 
described.

Case 1. W.D. age 43 . '(Case No.25 table 7. chart No.8

(This case has already been referred to on page 18. 
and its relation to the Diazo Reaction discussed.)

This patient was admitted on the 13th day of ill­
ness and the pyrexia lasted till the 20th day. Relapse 
began 7 days later i.e. on the 27th day of illness and 
terminated on the 37th. The presence of the bacillus 
typhosus was not however demonstrated till the 43rd day of 
illness/,
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illness, that is to say on the 16th day of relapse. The 
bacilluria persisted till the 63rd day of illness outlast­
ing the relapse by 26 days.

Before convalescence was completed bacilluria had 
disappeared.

Case 21 P.W. male, age 14. (Case No. 19 Table 7, Chart
Nô ...A

(This case has already been referred to in the 
Section on the Diazo Reaction.)

This patient was admitted on the 8th day of ill­
ness. The temperature did not settle and a relapse be­
gan on the 19th day of illness persisting till the 4©tit 
day. Bacilluria developed on the 35th day of illness 
i.e. on the 15th day of the relapse and persisted till the 
51st day i.e. for 8 days after the temperature had reach­
ed normal. Frequent examinations of the urine after 
this date failed to reveal a recurrence of this condition 
and patient was dismissed well.

From the consideration of the foregoing it would 
appear that bacilluria does not occur in the early stages 
M* the disease. It is not as a rule found till after
the second week. Further it occurs more frequently in
the severer forms of the disease.

Relation between Severity of the Attack and the Early 
oecurrence of Bacilluria.
It might be thought that Bacilluria would appear 

earlier in severe cases than in mild. This however is 
not so as may be easily seen from an examination of Table 
No. 7, a fadt that rather tells against the theory that 
an accidental contamination of the urine in the bladder 
takes place, and is rather in favour of the suggestion 
that the occurrence of bacilluria, at least in the begin­
ning, is an eliminative process.
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Duration of Bacilluria. (Table 8.)
Horton-Smith- has stated that the shortest duration of 
bacilluria in his cases was 8 days and the longest 70. 
Gwyn, however,, mentions a case in which bacilluria was 
present for years.

In the cases under consideration the shortest per­
iod during which bacilluria was observed to persist, 
in cases ending in recovery, was 7 days and the longest 
56. None of thege cases received any treatment which 
was intended^or could be expected,to interfere with the 
natural termination of the condition. Two cases are 
excepted from the above statement (Cases Nos. 21 and 26 
Table 7) as in these cases there was a definite pyo­
genic condition of the kidney.

With regard to the character of the case the short­
est duration of bacilluria was,. in the severe group 7 
days, medium 7 days and mild 20 days while the longest 
period of duration was in the severe cases 30 days, 
medium 56, and mild 34 days.

From these facts it would appear that bacilluria is 
of very variable duration and that its duration bears 
no relationship to the type of the disease, is borne 
out by the fact that the same periods of duration during 
which bacilluria is present appear in all three groups. 
The days on which bacilluria was observed to cease, are • 
given in the annexed table (Table 9)i

The earliest day on which bacilluria ceased in 
cases ending in recovery was, in the severe group the 
22nd day of illness, in the medium the 28th and in the
mild the 42nd day of illness, while that latest day of
illness on v/hich it was observed was in the severe group, 
the 5'4th day of illness , in the medium the 76th and in
the mild the 69th day.
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Tlae Relation of the Onset of Bacilluria to its Duration.

Prom the consideration of Table No. 7 page 27, it 
will be seen that the day of the onset of bacilluria is 
no guide to its duration as cases with the same days of 
onset of bacilluria have widely different periods of 
duration..

3. ifeg Relation of Bacilluria to the Pyrexia.
It has been stated earlier in the paper-that 

bacilluria occurs more frequently in the severer forms 
of the disease, that is to say/, more frequently in casds 
with a high temperature.

With regard to the duration of the pyrexia and 
the duration of bacilluria, a glance at Table 7 page 27. 
will show that no association exists between them, as, 
among: cases in which the period of pyrexia is short, 
instances cbf prolonged bacilluria are just as frequent 
as among those in which the period of pyrexia is pro­
longed. Further, that cases, in which bacilluria did 
not occur till after the cessation of the temperature, 
have as long,periods of duration as those commencing, 
during the pyrexial period. One point yet remains to 
be emphasised in connection with the temperature, viz:- 
that at the time of the first appearance of the 
bacilluria no distinct elevation of the temperature was 
seen (see Charts) except in two cases in Tvhich it was 
associated with pyrexia. These cases are summarised 
in the following notes.

Case 1. B.D. male, age 28 Chart 9 -page 19.__)
(This case has already been referred to on -pageis.)

The patient was admitted in March 1908 and was dis­
missed in May of the same year. During his residence 
in Hospital he had a nephritic complication, large 
quantitied/ ,
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quantities of albumin being present in the urine.
After his dismissal his wife ivas admitted with enterie 
fever.

Ihe faeces and urine were then subjected to exam­
inât ionnby the Sanitary Department, as a result of whicü 
he was readmitted, with Bacilluria, on July 12th 1908.
At the time of readmission, with a normal temperature, 
slight traces of albumin were present in the urine.
Three weeks later, on August 1st, he was confined to 
bed in consequence of an elevation in the temperature 
and at this time he complained of pain in the left 
renal region. On August 5th pus appeared in the 
urine lasting four days.

On Sept. 11th a similar attack occurred the pyrexia, 
on this occasion, persisting for two days. Bacilluria 
continued without intermission throughout the patient's 
residence in hospital and on dismissal, under sanitary 
supervision, the organisms were still present in the 
urine.

Case 2 M. A. female, age 14 (Chart No. 12 page 31 )
In this case the day of illness was not ascertained 

as the patient came under observation late in the dis­
ease .

She was admitted to hospital on 12th November 1908 
with a normal temperature. An examination of the mrine 
at this time was negative.

Twelve days after admission, on November 24th, an 
elevations, of the temperature occurred, the highest re­
gister being 104:. 6 and on the following day, November 
25th, pus appeared in the urine. An examination of 
the urine at this stage revealed the presence of 
large numbers of the bacillus typhosus. The purulent 
condition persisted for ̂ 3 weeks while bacilluria per­
sisted for 7 weeks from the date of onset.

The convalescence of the patient was satisfactory
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and in spite of bacilluria she was dismissed well on 
January 29th 1909, two weeks after bacilluria had ceased,

In these two cases a secondary typhoid abscess 
of the kidney, probably occurred as typhoid pyelitis 
pure and simple does not seem to be associated with a 
temperature. •

The occurrence of Bacilluria in these cases 
seems to have an analogy with cases of typhoid abscess 
elsewhere rather than with thé typical bacilluria.

4. Associated abnormal Conditions of the Urine.
With regard to the character of the urine in 

cases of bacilluria much has been written. Many 
authors state that bacilluria is most commonly associated 
with an infection of the kidney, and that, in consequence, 
albumin or pus is present in the urine. In Horton 
Smith's cases 9 out of 17 showed pyuria. In the series 
of cases just considered in only 2 of 26 patients did 
pyuria occur. At the onset of bacilluria, in only 6 
of the remaining 24 cases was albumin present while 
blood was never found. Of these,, 4 cases belong to 
the severe group and 2 to the medium.

In these cases, however in which albuminuria was 
present at the onset of bacilluria a certain amount of 
febrile nephritis might be inferred.

Another tPeature of the urine described by most 
authors is the presence of a characteristic; "shimmer", 
on holding the test tube up to the light. This is con­
sidered characteristic of a urine containing typhoid 
organisms in large numbers.

In my series of cases this "shimmer" was present, 
in the urine of 16 patients and it was impossible to say 
whether the number of organisms present in these urines 
was greater than in urines showing no "shimmer".



- 33 -

Further, I noticed, that this "shimmer" wqs 
occasionally present in urines which, on examination, 
were found to contain the bacillus coli.

It is certain, however, that the bacillus typhosus• 
is frequently present in such large numbers as to pro­
duce turbidity of the urine.

'Ftidlogy of Bacilluria.

The etiology of typhoid bacilluria is still a 
matter of dispute. As previously stated some author­
ities consider it to be due to an infection of the kid­
ney, others, that it is due to bacteriaemia and that 
the presence of the bacillus typhosus in the urine is 
due to a filtration from the blood into the excretory 
apparatus. A third view accepted is that it is caused 
by a stray organism finding its way into the bladder 
and multiplying there.

From my o m  cases it is evident that kidney in­
fection plays only a small part in explaining the 
ofcurrence of bacilluria, as in only two cases was there 
any evidence of kidney infedtion.

As before remarked the absence of any special 
pyrexia during the onset of bacilluria, and the inde­
pendence which the date of onset of bacilluria shows 
with regard to the type of the fever, rather favours 
the idea that it is in part an eliminative process. Of 
clinical evidence of bacteriaemia the occurrence of 
"rose spots", in the light of present knowledge, is 
probably conclusive as it is well known that these not 
infrequently occur after the temperature is normal. The 
presence of the bacillus typhosus in the blood does 
therefore, not necessitate the presence of pyrexia. In 
view of this, the general numerical distribution of the 
date/
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date of onset suggests that some power is acquired 
by the kidney of actively eliminating the organism: of
typhoid fever.

With regard to the third hypothesis viz., that 
the typhoid organisms accidentally finds its way into 
the bladder and there multiplies, one difficulty was 
raised by the older writers viz:- that the bacillus 
typhosus was not capable of multiplying in the urine. 
This, however, is a complete mistake (vide appendix).
On the whole it would seem probable that in the bulk 
of the cases the original infection of the urine is 
eliminative but the continuance of the infection is 
pkssibly largely a matter of the organism multiplying 
in the bladder.

The importance to be accorded to Bacilluria as a means 
of spreading infection.

Typhoid bacilluria has been long stated to 
be an important factor in the dissemination of Enteric 
Fever.

Although it is a matter of dispute as to the 
percentage of cases in which bacilluria occurs, the 
fact that its presence is demonstrated might be 
sufficient to account for many cases of enteric fever 
the cause of which has been unexplained. In the series 
of cases just considered bacilluria occurred in 26^ and 
it has been shown that it is not during the acute per­
iod that risk of infection occurs but when the patient 
is approaching convalescence.

With the exception of a single instance, all the 
cases were dismissed, from their clinical appearances 
and it is important to note that even in the most pro­
longed bases of bacilluria, with the exception of B.D. 
GaseSl ) the bacilluria had ceased for two weeks before 
dismissal from hospital.

It/
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It would then seem that there is in general no 
great risk of the dissemination of enteric fever by 
this means. What, however, has been specially’ leanied 
is, that #ien there is a definite kidney lesion the 
bacillus of enteric fever may be present for many 
months.

This is in accordance with previous experience in 
the hospital where a case of recurrent pyelitis of the 
kidney was found on each occasion of the recurrence to 
be associated with a great increase of the typhoid 
organisms in the urine. Apart from recurrent pyelitis 
however,, it has, in the experience of the hospital, 
been observed that some cases of pyelitis were except­
ionally chronic and although the urine, in these cases, 
was not specially examined for the typhoid organism 
it is probable that it would easily have been recog­
nised had it been specially looked for. In such 
cases, however, the urine has appearances which are 
sufficiently obvious to the naked eye, and which in 
future will receive more detailed examination. They 
constitute, but a very minute fraction, considerably 
less than 1^, of the total cases admitted.
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V i .  THE DELATION BETWEEN TFIE DIAZO REACTION AND BACILLUHIA.

As has been previously stated it was thought 
that if the presence of the diazo reaction in enteric 
fever-was an indication that the bacillus typhosus was 
present in the blood it might also indicate its presence 
in the urine.

From the previous sections it will have been 
observed that the diazo reaction always occurs in cases 
of enteric fever and early in the disease whereas 
bacilluria is present in only 2Gfo of cases and never 
occurs earlier than the third week of illness. Since 
the Diazo Reaction is present as a rule, till the third 
week of the disease and frequently much later, it 
follows that bacilluria and the diazo reaction occur 
together. The reaction, however, in these cases, is 
related to the period of the disease and not to the 
bacilluria. In some instances, for example, with 
relapse cases, the diazo reaction occurs simultaneously 
with the bacilluria, but in these cases it is evident 
that the occurrence of the reaction is due to the relapse.

It may be stated generally that in these cases in 
which the diazo reaction is present when bacilluria begins 
it ceases as a rule considerably before the termination 
of bacilluria.

In fact, it has been clearly demonstrated that no 
conclusion regarding the ihfectivity of the urine can 
be draTvn from the presence or absence of the diazo 
reaction.
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G_Q_ N C L U S I Q T s r s  

1. The diazo reaction is always present as early in 
the course of the fever as the case comes under 
observation and if the evidence of the relation- ' 
ship to relapse can be taken as sound, it is pro­
bably present even before the first rise of the 
temperature i.e. during the incubation period of 
the disease.

It is much more prolonged in severe attacks of 
the fever and less prolonged in cases of medium 
and mild severity.

2.

3.

Its intensity continues marked during the 
whole period of high pyrexia and gradually diminii»h- 
es with the lysis of the fever. That this has 
some relation at least to the temperature, is borne 
out by the fact that in typhus fever and pneumonia 
the disappearance is sudden and absolute with the 
onset of crisis.

That an intense reaction is in general assoc­
iated with a green deposit when the tube of urine 
in which the reaction has been performed with 
marked positive result is allowed to stand for 12 
to 24 hours. This reaction, however, is also 
obtained in the urines of cases of Typhus Fever 
and Pneumonia though curiously enough not in cases 
of measles even when the intensity of the reaction 
should produce it.

In cases of furunculosis in which the diazo 
reaction occurred there was no evidence that the 
reaction was due to a new typhoid infective process 
but was produced by the staphylococcus pyogenes 
aureus just as it is by the preumococcus in 
pneumonia.
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Table showing ftty of Commencement end Duration of 
Pyrexia. 2. Diazo Reaction. 3. Green Deposit. 4. Bacilluria, in 89 Cases,

Type
of

Case.

Medium.
n

Severe.

Medium.

Mild. 

Medium. 

Severe. 

Medium.

Mild.

Severe.

Medium,

R esult.

R.
R.
R.

R.

R.

R.

R.

B.
D.
B.
B.

B.

R.

B.

B.
B.

R.

R.
B.

B.

B.

a.
R.

R.

B.

R,
B.
R.

B.y of Commençaient Bay ®f Commencement W  of Commencement
& » _

Duration of Pyrexia. Duration of Diazo
Reaction.

Duration of Green 
Deposit.

3rd. - 18th. day. 

3rd. — 14th.

4th. - 18th. "

4th. — 16th. *

4th. “ ISih. * 

4th. — 18th.

4th. — 18th. *

5tho - 19th. •

6th. - 18th. *
6th. - 17th. *

6th. - 19th. "

6 th. — 17th. *

7th. - ^Hh. " 

7th. - 23rd. "
7th. —  15th. *

7th. - 14th. “
7th. - 14th. •

8th. - ^th. • 

8th. — 17th.

8th. - 18th. •

8th. - 15th. "

8th. - 19th. •

8th. - 18th. ■

8th. - 17th. "

8th. - 20th. "

8th. - m h .  " 

8th. - 21st, *

8th. - 2Srd. "

3rd. — 

3rd. - 

4th. — 

4th. — 

4th. — 

4tho — 
4th. - 

5th. 7 

6th. - 
6th. - 

6th. - 

6th. - 

7th. - 

7th. - 

7th. - 

7th. - 

7th. - 

8th. - 
8th. - 

8th. - 

8th. • 
8th. " 

8th. ■ 

8 th.

8 th. 

8th.

8 th. 

8th.

18th. day. 

17th. "

22nd. "

18th. ”

16th. ”

. 19th. "

. 18th. "

. 19th. "

. 18th. "

- 17th. "

- 20th. •

- 17th. "

- 21st.

. 25th. •

. 15th. •

. 14th. "

- 14th. "

. 28th. •

- 18th. "

- 18th. "

- 15th. "

- m h .  •
- 18th. "

- 17th. "

- 22nd. ’

- 21st.

- 23rd. ”

- 24th. **

3rd. to 9th. day. 

3rd. — 6 th o 

4th. — 11th. *

4th. — 8th.

4tho - 7th.
4th. —  10th.

4th. — 7th,

5tho - 9th. *

6th. — 12tho

6th. - 9th. • 

6th. — 11th. 

6th. - 9th. • 

7tho —  13th. 

7th. - 18th. "

8th. -16th. **

8th. - 12th. *

8th. - 11th. •

8th. - 12th. "
8th. - 10th. -■

8th. - 12th. 
8th. — 13th.

Dky of tel'* 
mwicement #  
miration of 
Baeilluria.

18th. -  86th.

15th. -

18th/ - 42nd.

16th* - 40th.

29thJ - 89th. •

21st. - 28th. •

#- . - ■; : ip
. ■
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Typo
of

Cfuso. Result
Roy of Commencement 

&
Duration of I^exia.

Day of Commencement 
B

Duration of Diazo 
Reaction.

Day of Commence­
ment & 

Duration of Ore< 
Deposit.

Modlizm. R. 8tho - 24th. day. 8th« — 26-th. day. 8*th. — 11th. day
Severe. R. 9 the — 24th. # 9th. — 84th. * 9 th. — 16th. n

« D. 9th. — 18th. H 9 th. — 18th. fi 9th. 18th. «

Medium. m. 9th. * 22nd. n 9th. — 28rd. m 9th. -» 18th. M
« R. 9th. - 19th. e 9th. - 19th. m -

Mild. R. 9th. - lO-th. » 9th. — 16th. n

N R. 9th. - 14th. * 9 th. — 14th. n -
H R. 9th. - 15th. • 9 th. - 15th. w -

Severe. m. l»th. — 22nd. m 10th. -p- 22nd. » 10-th. - 14th. «
tt D. 10th. — 14th. n lOth. - 14th. w 10th. - 14th. »

Medium. B. 10th. —• 22nd. # 10th. — 22nd. m 10th. - 13th. »

Severe. m. 11th. - 15th. N 11th. — 15th. m 11-th. - 15th. «
# B. 11th. - 82nd. n 11th. 88rd. m 11th. 18th. M
n B. 11th. - 30th. • 11th. -» 8&id. n 11th. - 19th, K

Medium. m. 11th. - 21et. » 11th. - 21st. w 11th. — 14th. •
* B. 11th. - 24th. • 11th. - 24 th. « 11th. - 17th, *

Mild. B. 11th. - 15th. • 11th. - 15th. n -
Severe. ». 12th. - 14th. * 12th, - 14th. * 12-Ü1. — 14th. ft
M ». 12th. ”• l«th. » 12th. - 16ih. « 12th. - 16th, ft

Medium. B. 12th. - 24th. » 12th. — 24th. « 12-th. - IBth. ft
N B. 12th. ^nd. • 12th. - 22nd. m ' 12th. — 15th. ft
n R. 18th. —»28-Ü1. • 18-th. - 28-fâi. » 18th. "* 19-th. ft
« B. 18th. — 28rd. • 18th. - 28rd. « 18th. • 16-th. ft
» R. 18th. — 22nd. • ' 13th. — 22nd. # -
« B. 14th. ”• 28rd. # 14th. - 24-th. M 14th. - 17th. ft

Mild. R. 14th. — 19th. « 14th. — 19th. «
N R, 14th. — 17th. m 14th. - 17th. « —

Severe. B. 15th. - 28 th. • 15th. - 42nd. » 15-th. ^ 19th. ft

moat à  ■ 
irOrtLw of : 
Awlllarlo.

.■;t
8Bad. «*• 5Eod. day*

:

n m .  #. #&id. * 'j*'

"Cy g "
85i&. ..

25th, - -49th. "

m #



T A B L E . X, Contd. ■fill
Type
of

Becy of Coramencement 
Result. &

Day of Coramencement 
&

Day of Commencement 
êc ment#.?Case. IXiratîon of I^rexia. i^iration of Diazo Duration of %"een Duration of

Reaction. Deposit. Bacilluria. Y W

Medium. R. IStho — 24th. day. 15th. - 24th. day. 15th. — 19th. day.
n R. 15th. — 26th. n 15th. - 27th. 9 15th. — 18th. #

Mild. R. 16th. - 20th. * 15th. - mth. 9 -
n R. 15th. — 19th. « 15th. - 19th. 9

Medium. R. 10th. — 28rd. 9 16th. - 23rd. n 16th. - 19th. #
» R. l«th. — S^th. 9 16th. - 27th. « -
N D. 17th. — 25th. 9 17th. 25#i. » 17th. - 20th. #

Mild. R. 17 th. "* 22nd. 9 17th. - 22nd. «
tt R. 17th. —' 22nd. 9 17th. - 22nd. 9 -
9 R. 17th. 22nd. 9 17th. - 22nd. H -

Medium. D. 18th. - 33rd. » 18th. - 33rd. 9 18th* 22nd. »

w R. 18th. 22nd. n 18th. - 22nd'. 9 -
n R. 21sto — 30th. 9 21st. - 30th. 9 21st. — 23rd. 9

# D. 21ste - 34th. 9 21st. - 84th. 9 21st. — 24th. 9

w R. 21st. «• j^th. 9 21st. - 26th. 9 21st. - 23rd. 9

'« R. 21st. — 28 th. 9 21st. - 28th. 9
-

9 R. 21st. -  29th. * 21st. - 29th. 9
X

9 R. 21st. -  29th. # 21st. — 29th. 9

9 R. 21st. —  27th, 9 21 St. - 27th. 9 21st. - 23rd. 9

9 R. 21st. - 28th. 9 21sto - 28 th. 9 21st. - 24th. W

9 R, 21st. -  28th. 9 21st. - ^th. U -

Mild. B. 21st. —  25th. 9 21st. — 26 th. 9- -
9 R. 21st. — 25th. 9 21sto - 26th. 9 -

9 R. 21st. •> 26th. 9 2lst. - 25th. *

Severe. B. 24th. -  36th. 9 24th. - 36th. M 24th. M 30th. 9

Medium. D. 28th. - 39th. « 28th. - 39th. tt 28th. - 81st. «

« B. 28 th. "" 84th. « 28th. - 34th. « mm

n R. 28th. — 32nd. # 28th. - 32nd. «

n R. 28th. -  82nd. 9 28 th. Mi 32nd. n

17th. ̂  émy.

21st. - 88rd. " #
. a

23rd. «  85th,

2lBt. .' W . # #

’iiS'î
, # s ;
/-Ni"

- ' "

Y':- Y28th. « 39th. •
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T A B L E. X. Contd. Æ
Type
of

Case.
Result.

Day of Commencement 
ft

IXiration of Pyrexia.
Day of Commencement Day of Commencement 

ft ft
Duration of Diazo Duration of ftreen 

Reaction. Deposit.

, : : :
o f 

ment ft 
Airation of 
Bacilluria.

Mild. R. 28tho - 85th. day. 28 th. — 40th. day. 2dth. — 30th. day.
Medium. R. 86th. — 42nd. • 36th. — 42nd. « -

B. 86th. — 42nd. « 36th. - 42nd. n —
Mild. B. 36th. - 42nd. « 36th. - 42nd. «

2 8 t h . d a y ,

)6th. « m t

ii
rs.-r-' : ■ _

“ ■ V Î ,

isissifsi
--- V-r 1./.
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A P P E N D I X .

1. THE OCCURi^NGB OF THE DIAZO REACTION IN OTHER DISEASES
BESIDES ENTERIC FEVER.

"tiile investigating the course of the diazo 
reaction and its relation to Enteric Fever,- it was 
considered advisable to carry out a series of ex­
periments as to the presence of the reaction in other 
diseases. Observations were consequently made upon 
cases of typhus fever, pneumonia^ cerebrospinal men­
ingitis, scarlet fever, measles, German measles, 
chicken pox, and diphtheria.

Five cases of typhus fever were examined 
throughout, 3 of pneumonia and 7 of cerebrospinal 
fever. The behaviour of the reaction in these three 
diseases is specially important as they constitute a 
large portion of the cases between which and enteric 
fever, diagnosis is difficult. The result of this, 
part of the investigation has been to show that there 
is no essential difference between the behaviour of 
the diazo reaction during the course of pneumonia 
and typhus fever, and that observed in enteric fever. 
In both of these the reaction is present during the 
course of thé pyrexia, so far as observed, and in both 
it disappears when the temperature falls to normal.

It has been stated by Hewlett that the green 
deposit so often seen in enteric fever was confined to 
that disease but, in ray experience, it is equally 
marked in typhus fever and pneumonia and in both per­
sists till the crisis. There is, therefore, no aid 
in differential diagnosis to be obtained by the appli­
cation of this method of examination.

In cerebrospinal fever, on the contrary, the 
reaction was never once observed. Out of seven 
cases examined throughout their course, the reaction 
was not once observed to be present even in the faint­
est/
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est degree .

Of the other diseases examined 25 consecutive 
cases were taken, in each case, with the exception 
of measles, wdich, being non epidemic in Glasgow at 
the time, was only admitted to hospital in sporadic 
cases three of which were examined from the commence­
ment of the illness. These cases of all these diseases 
include all grades of severity with a considerable 
variety of the different complications. Only in the 
cases of measles was the reaction observed to occur.
In these cases, during the acute stage it was very 
distinctly present and disappeared when the tempera­
ture reached normal, as seen in enteric fever, pneu­
monia and typhus fever.

Tlie point of peculiarity in this disease, however, 
is the absence of the green deposit, which was not 
observed although the reaction was as intense as in 
many cases of enteric fever, where the sediment was 
considerable.

With regard to the other diseases nothing need 
be said beyond the fact that it was never present, 
although about 800 observations, in all, were made.

One point, however, is worthy of mention. Since 
the diazo reaction is present in measles and absent in 
German measles, it might be used as an aid in the 
differential diagnosis between these two conditions.
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II. NOTE ON THE BACILLUS COLI COmiUNIS AND THE BACILLUS
TYPHOSUS IN THE URINE? '

It was stated by Wright and Sem§le that the 
bacillus typhosus was frequently absent from the 
faeces of patients suffering from typhoid fever.
This has not been borne out by recent investigation.
In fact, it is now practically certain that the infec­
tion of carrier cases is, in the majority of instances, 
at least, derived from the bowel and probably from the 
gall bladder.

Further, they have stated that when the bacillus 
typhosus is absent from the urine, the bacillus coli 
is, as a rule, present.

This statement which seems to be the solitary 
one in the literature so far as my survey of it has 
gone, is borne out by the results of my own investi­
gations .

Of the 74 cases in which no typhoid bacilluria 
occurred, the bacillus coli was demonstrated to be 
regularly present. In the bulk of those cases it 
appeared much earlier in the disease than the bacillus 
typhosus and continued to be present in the urine for 
considerably longer periods.

It is also to be noted that these two organisms 
were never found associated together in a urine, the 
growth of either being always pure and, as a rule, 
luxuriant. These facts are certainly very curious 
but they suggest points in the theory of immunity and 
in the relationship of the growth of the organism upon 
which the investigations recorded in the paper do not 
throw much light and ôn which it seems unnecessary 
at present to theorise.
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.ggiE RELATION THE DIAZO REDACTION AND BACILLURIA
EXPERIMENTALLY DEMONSTRATED.

In order to further examine the relationship 
between the diazo reaction and bacilluria, experi­
ments were carried out, in vitro, with specimens of 
normal urine. These were taken from 25 cases of 
enteric fever at different stages of the disease, 
sterilized by passing through a Pasteur filter and 
then inoculated with typhoid bacilli.

The specimens of urine were afterwards incubated 
at a temperature of 37^0, for periods varying from 
1 to 3 days at the end of which they were tested for 
•the diazo reaction.

In not a single instance was there any evidence 
of the presence of the reaction.

It may be mentioned here that in the majority of 
cases the urine was rendered distinctly turbid from 
the growth of the organism, a condition referred to 
earlier in the paper.
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