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INTRODUCTION.

A series of experiments was carried out in the City
of Glasgow Fever Hospital, Ruchill, for the most part be-
tween August, 1911, and June, 1912, to elucidate, if
possible, certain points in connection with the reactions
of typhoid bacilli.

It is well known that typhoid bacilli, freshly
isolated from enteric fever patients, vary in their capacity
to undergo agglutination. The primary object of the inquiry,
therefore, was to discover whether these differences in

agglutinability are dependent'on the stage of the disease at
”which the bacillus is isolated, or on the body substance
from which it is obtained.

The bacilli were grown chiefly from blood, faeces,
and urine, but also from vesicular rose-spots, and (post
mortem) from spleen, bile,and mesenteric glands. They were
tested by such fermentative and other methods as were con-
gidered sufficient to establish their identity as typhoid
bacilli. An agglutinating serum was obtained by the
inoculation of a rabbit with the stock typhoid bacillus in use
in the hospital laboratory. For purposes of comparison the
bacilli were tested also with the sera of rabbits immunized

in the same way against 4 strains of paratyphoid organisms.



In addition, reciprocal experiments were carried
out in nearly every case with the patients' sera and
these 5 bacilli. In most instances also in which a bacillus
was isolated, it also was teéted with the patient's serum
and the result compared with the results of agglutination
by the stock antisera. ‘

Pinally, the bacilli were examined according to
the method described by Michaelis, of agglutination by
means of acid solutions of varying strengths.

v In the course of the inquiry it was discovered that
in 6 cases of bacilluria, the bécilli in the urine were
neither typhoid bacilli nor contaminating organisms, but
were different from any which have hitherto been described.
This fact has not pre#iously been noted in connection with
enteficvfever. The second part of my thesis, therefore,
has been devoted to a discussion of typhoid bacilluria.

The cases which came under my personal observation are
described, and a full account is given of the atypical
bacilli.
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SECTION I.

Methods employed for isolation of bacilli.

The methods employed to isolate the bacilli are
described in this section. In all bacilli were obtained
76 times, -~ from blood 26 times, from faeces 19 times,
from urine 17 times, from vesicular rose-spots 3 times,
and, post mortem, from the spleen 7 times, from the gall-

bladder 3 times, and from & mesenteric gland, once.

Cultures from blood.

These were made as a rule on the morhing after the
patient’'s admission to hospital. Two methods were employed.
First 1 cc. of blood was withdrawn from a vein at the elbow
and added to an amount of bouillon which varied from 100 cc.

. to 250 ec., though 100 cc. was the quantity most usually
employed. This was incubated for 24 hours at 37°C. Later
5 cc. of blood was taken, added to 10 cc. of sterilized ox-
bile, and incubated.

The fluid of the culture medium was examined in &
hanging drop next day. If only.motile bacilli were visible,
or no organisms, a sub-culture was made directly on agar.

In some instances where no growth was visible in the hanging
dr0p; the sub-culture on agar showed that bacilli had been
present.l If, as happened on a few occasions, there was

contamination by cocci, a sub~-culture was made on the



modified Endo medium described in the paragraph on
"cultures from faeces™ (page 6), and the bouillon was
transferred thence to an agar slope.

There is a prétfy general agreement among later
gsuthors that the second method used, i.e. to add & c¢c.c.
of blood to 106 c¢.c. of bile, or one resembling it, gives
the best results in cultures from blood. The first
investigator to make a series of successful Cultures from
blood was Klnnau({l) who used large quantities of blood
(10-20 c¢.c.) which he mixed with bouillon:- 27% of his

(2)

cultures were positive. Castellani mixed a few c.c.

of blood with a large quantity of bouillon (300 c.c.) and
obtained the bacillus in 12 out of 14 cases. Conradi(g)
in 1906 introduced ox-bile &s a culture medium. The object
of the use of bile was to prevent coagulation of the blood,
and to it was added 10% of peptone for better growth of the
bouillon, and 10% of glycerin to inhibit the growth of any
contaminating organisms which might be present. Kayser(4)
showed that the use of ox-bile alone as a culture medium gave
excellent results. He proved also that the degree of
success depended to a large extent on the amount of blood
taken, the results with 2.5 c.c. being much better than with
.8 c.c.

All authors are agreed that the cultures made in

the first week are almost always positive, and that the

longer after this the blood is taken, the less is the chance
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of obtaining a bacillus. My cases are too few to give
a regular series of results, but it may be noted that the
8 cultures made with 5 c¢.c. of blood in 10 c.c. of bile in
the first fortnight were all positive.
In two instances a diagnosis of enteric fever was
made from the blood culture on the 3rd day of illness. The

Widal reaction in both was negative.

Cultures from faeces.

The faeces were collected from the ward vessels in
small sterilized glass tubes by means of a sterilized
pipette. The cultural method used was practically that
described by Kendall and Day(5) and was as follows :-

The isolating medium was a modified Endo mediumn
which contained 1.5% of agar instead of Endo's 4% and
which was made just alkaline to litmus instead of strongly
glkaline (.2% of acidity to phenolphthalein is said to be
(6)) ).

best (Russell Plates were made of this medium

and were used fresh. A platinum loopful of faeces was well
mixed in 10 c¢.c. of bouillon at incubator temperature, the
tube was incubated for an hour, and 3 loopfuls of this
bouillon were then spread on a plate by means of a right-
angled glass rod; The plate was incubated dver-night. After.

18-24 hours' growth the colonies of B. typhosus were 1-1.5 mm.

E Endo's medium contains lactose (1% ) with fuchsin, decolor-
ized by sodium sulphite as an indicator. When acidis

produced by splitting of the lactose, tie red colour of the
fuchsin appears around the colonies of organisms fermenting
the lactose.
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in diameter, were circular and colourless, and had caused
no alteration in the colour of the medium around them.

B. coli in 24 hours produced red colonies, about 4 mm. in
diameter with a broad red halo in the medium. B. typhosus
was easily recognised, and it seldom happened that a
bacillus judged from the Endo plate to be typhoid turned
out to be something else.

According to Kendall and Day, the preliminary
incubation in bouillon does two things - "The clumps of
bacteria are thrown down, leaving & more uniform suspension
of bacteria in the supernatant fluid for inoculation, and
the bacteria undergo a slight development in & medium
particularly suited for their growth ..... The tramsition
from faeces to artificial medis involves a marked change in
the nutritive environment of the bacteria, and experience
hag shown that cultures grow more readily if the transition be
mede from faeces to fluid culture media than if the change
be made from faeces to so0lid media direct.”™

The number of colonies obtained on a plate by this

method varied considerable, but 30-40 was common.

Cultures from urine.

These were made when bacilluris was evident to
the naked eye. The method described for isolation of
bacilli from faeces was used also here. A loopful of the
?urbid urine wag added to 10 c.c. of bouillon at 370C, the

tube was incubated for an hour, and then 3 loopfuls were



spread on & modified Endo plate. This was incubated for

24 hours, and subcultures were made on agar slopes.

Cultures from vesicular rose-spots.

The skin was cleansed with methylated spirit,
the vesicle ruptured, and the fluid touched with the point
of a platinum needle, after which a bouillon tube was then
inoculated. One patient had & single vesicular spot, and
another had 2, and from each a pure culture of B. typhosus
was obtained.

Cutures from spleen, gall-bladder, and mesenteric gland
{post mortem]

The surface of the organ was branded with a hot
copper spatula and a cut made in it with a sterile scalpel.
A platinum needle was pushed into the interior, and a tube
inoculated. The organism was obtained each time in pure

culture.

Cultures fromothef organs and fluids (post mortem)

B. typhosus was obtained once from the pus oflsmall
. kidney abcesses. - A culture from the other kidney,whié¢h was
free from sbcesses, yielded only B. coli.

I failed to obtain B, typhosus from sputum, lungs,
liver, and cerebro-spinal fluid. In the case of a typhoid
patient who was 5 months pregnant and who died, cultures

~ from the amniotic -fluid, end from the foetal blood and

foetal gall-bladder failed to shew the presence of B. typhosus.
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All the bacilli were examined after isolation.

The following tests were considered sufficient to establish

their identity as typhoid bacilli :-

The production of acid without gas in glucose, maltose,
and mannite:

the production of slight permanent acidity, without
clotting,in litmus milk:

non-fermentation of lactose and saccharose:
non-production of indol in peptone water after 7 days'
growth:

non-liguefaction of gelatin:

colourless growth on potato:

presence of motility.

g 1% i 15 -
NN - B0 -
A% L4 + L05 +
48 14 I8 4



19.
20.
21.
22,

Name

E.B.
J.T.
G.B.
W.P.

. Jd.5.

J.F.
J.P.
J.M.
P.X.
R.R.
L.P.
E.G.
F.B.

G.H. :
<B.JQ

W.B.
C.W.
w.W.
D.M.
A.W,
J.R.
A.R.

sge T

20
33

6
23
36
10
24
31
12
23
25
20
30
12

5
35

. 83

37
20

50
15

52

TABLE I.

10.

cultures from blood 1lst Series (in bouillon)

Rose 1 c.c.blood Result. Result of
Spots? 1iIn bouillon culture from
- c.c. Faeces.

8 + 150 +

8 + 100 S+ +
8 - 100 - -

9 + 100 - -
9 + 100 - -
9 + 100 + -
10 + 100 . -
10 + 100 - +
11 - 200 -
12 + 125 +

13 - 100 - -
13 - 100 - -
13 + 100 - +
14 - 125 -

14 - 200 “o-

14 + 100 + -
14 + 100 + -
15 + 200 -

15 + 100 + -
15 + 100 - +
15 + 100 - -
15 + 100 -~ -



Name

23. P.J.
24. D.R.
25. T.K.
26. J.0.
27. T.H.
28. C.M.
29. M.K.
30. T.J.
31. R.S.
32. E.H.
33. T.W.
34. H.O.
35. P.M.
36. M.J.
37. M.I.
38. C.D.

»
39. L.P.
40. J.B.
41. W.M.
42, F.A.
43. H.J.
44. W.C.

8 2nd culture.

TABLE 1I.

Cultures from blood 1st Series (Contd)

29
18
20
12
18
27
47
42
21
17
35
38
37
37
20
35
25
19
40
16
35
19

Age Days Rose

1l c.c.blood Result. Result of

ill. Spots? in bouillon

15
15
16
16
16
17
17
17
17
19
19
19
21
21
22
22
22
22
28
28
29
29

c.c.
100
100
100
100
100
150
100
100
100
100
220
250
100
100
100
100
100
100
100
100
200
100

11.

culture from

faeces.



45.
46.

TABLE I.

12.

Cultures from blood 1st Series (Contd)

Neme age %%¥§ Rose 1l c.c.blood Result. Result of
. Spots? in bouilion culture Trom
C.C. faaces.
J.s. 28 29 - 100 + -
w.M., 40 31 + 200 +
J.B. 19 4th day - 100 - -
of re-
lapse
M.S. 20 15th day - 150 - -
of re-
lapse
Summary of Results.
Week Number + Number -
1st 0 0
2nd 6 11
3rd 5 13
4th 2 4
5th 2
Number of cases.
Blood + Poeces + 2
Blood + Foeces ~ 5
Blood ~ Faeces + 4
Blood -~ Faeces -~ 18
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TABLE 1I.

Cultures from blood 2nd Series (in bile)

Name Age Days ill. Rose Spots. Blood in

Result.
10 c.c.bile.

relapse.

J.H. 23 S - 5 c.c.
N.P. 22 3 - 5 ¢c.c.
G.A., 17 7 + 5 ec.c
J.0. 28 7 + S5 c.c.
M.B. 57 7 + 5 c.c.
. A.B. 24 8 + - 5 c.c.
F.W. 29 13 + 5 c.c.
M.XK. 38 14 + 5 c.c.
D.0. 23 17 + 6 c.o.
T.Y.. 20 21 - 3 c.c.
R.K. 36 22 + 5 c.c.
B.0. 35 25 + 5 c.c.
K.E. 32 29 - 5 c.o.
A.L. 24 Convalescent - 5 c.c.
S.N. 30 Convalescent - : 6 c.o,
. M.B, &7 6th day of - 5 c.o.
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Cultures from blood 2nd Series (in bile)

Summary of

results.

Summary of

Week Number + Number -

1st 5 0
2nd

3 0
ard 0 2
4th 2 0

0 3

5th &
after

results (both series)

Week Number + Number - Percentage .+
1lst 5 0 100%
2nd 9 11 45%
3rd 5 15 25%
4th 4 4 50%
5th & 2 28%
after — —
85 35



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

TABLE 1II.

Cultures from faeces.

Name. Age.
M.K. 3
J.T. 33
G.B. 6
A.B. 24
I.E. 21
M.E. 23
P.M. 23
. P 10
. W.P. 23
J.5L. - 36
S.T. 6
E.C. 11
J.F, 11
I.M. 9
J.pP. 24
J.M. 31
c.T. 4
T.H. 28
T.M. 3
E.M. 18
S.M. 13
S.J. 7
L.P. 25

Days ill.

W W W O Y Y W O O o O oo oo o

I I R
R M M H B H O ©O O

Result.

15.

Result of culture
Ffrom blood.
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DTABLE II.

Cultures Pfrom Faeces (Contd)

Name. Age. Days ill. Result. Result of culture
from blood.

24, E.G. 20 13 ) )
25. F.B. 30 13 . ]
26. M.G. 28 13 .

27. G.I. 40 13 )

28. F.A. 25 14 i

29. M.A. 20 14 ]

30. W.B. 35 14 ) ,
3l. C.W. 23 14 . _ .
38. D.M. 20 15 ) .
33. AW, 53 15 N | )
34. J.R. 15 15 i ]
35. A.R. 52 15 ) )
36. P.J. 29 15 e R
37. D.R. 18 15 R -
38. J.0. 12 16 ) )
39. T.H. 18 16 ) B
40. T.K. 20 16 . -~
41, T.J. 42 17 i ]
42. R.S. 21 17 ) B
43. K.C. 20 16 i

44, A.T. 22 20 i

45, M.D. Vi 21 o,

46 3 MOH. 55 21 . _



47.
48.
49.
50.
ol1.
52.
53.
54.
55}
56.

1.
2.
3.

TABLE TI.

Name. Age. Days ill. Result.
M.J. 37 21 -
P.M. 37 21 -
c.D. 35 22 -
-
L.P. 25 22 -
J.B. 19 22 -
M.M. 37 27 +
F.A, 16 28 -
w.c. 19 29 -
J.G. 28 29 -
E.L. 30 35 -
J.B. 19 4th of relapse -
E.H. 20 10th " " -
M.S. 20 15th " n -
® 2nd culture.
Summary of results.
Week. Number + Number -~
1st 0 1
2nd 15 15
ord 3 14
4th 1 4
§th 0 3

Cultures from faeces (Contd)

17.

Result of culture
From blood.

Percentage +

o
50%
17%
20%

0%




TABLE III.

18.

Cultures from Urine (cases of bacilluria)

Days

Name Age ill

w == oo O, dx ¥ v M

0

10.
11,
12.
13.
14.
15.
16.
17.

. M.B.

J.L.

5
S

J.M.

. M.d.
. E.B.
. C.W.

W.P.

. B.O.

B
W.B.

=
R.S.

L.P.
»
POM-

R
A'R.

TIB.
®

¢.D.
S

w.C.

57
36

. 16

31
37

‘20

23
23
35
35
21
25
37
52
24
35
19

10
15
17
18
21
23
25
26
26
28
30
55

o

apyrexis.

Bacilli

Albu- rown 8180
Result.Pus? min? Diazo. %rom.

17

12

before death +

19
6
4

11

before death

+

+

+

+

5th of normsl tem.+

6th |

10th
10th
16th

"

i

n

"

m Not B. typhosus.

"

”"

"

"

"

4+ + blood.
+ -

~ +

- - faeces.
-~ - blood
- - blood
+ - blood
- - blood
L -
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SECTION IT.

Agglutination reactions carried out with the sers of
patients end stock bacilli, typhoid end paratyphoid.

A series of agglutination reactions wes carried out
with thé sera of 51 patients, and 5 stock baecilli - & typhoid
strain, and 4 paratyphoid strains. Where a bacillus was
isolated from the patient, this also was tested with his
_serum slong with the stock bacilli. The microscopic method
was used for the estimation of the agglutination tests, |

which were performed as follows :~-

Blood was tsken from the ear or finger in the usual
way in capillary tubes. These were allowed to stand for a
little to permit the fibrin to separate, and were then
centrifugalized. The serum was drawn directly from the
capillary tubes into a 1/10 c.c. measuring pipette and was
the diluted to 1:12} with normsl saline solution in a watch-
glass. Further dilutions were made by putting .05 c.c. of
sgline solution in each of a row of hang-drop slides br watch-
glesses, adding .05 c.c. of the 1:12% dilution of serum to
the first glass mixing, adding .05 c.c. from the first glass
to the second glass, and so on. Thus a series of dilutions
in geometric progression was obtained, beginning at 1:12% and'
going up to a dilution as high as was necessary to reach the
limit of agglutination: thus

1:124, 1:25, 1:50, 1:100, 1:200 ....... e
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The bacilli were used in an 18-24 hours' bouillon
culture. A platinum loopful of the serum dilution was put
on a cover-glass, and to it was added & loopful of the

bouillon culture. Thus all the serum dilutions were

doubled.
Dilution of serum. Dilution after addition
of bouillon culture.
1 : 123 - 1: 25
1 :25 1: 50
1: 50 1 : 100
1 : 100 1 : 200
1 : 200 1 : 400

Hanging drop preparations were made in the usual
way by fixing the cover-glasses on hollow slides with
veseline. These were.kept at room temperature for an hour,
and were then examined microscopically. It was found that
unless the laboratory was very cold, agglutination reached .
its maximum within this time. A figure was then put down
‘to represent the amount of clumping present, and the re-
sults were tabulated.

The dilutions obtained by mixing the diluted
serum with bacillary emulsion by means of loops are perhaps
not always strictly accurate, but probably the error is not

more than 1/10 of the amount stated. The only method which
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gives quite accurate dilutions - to measure also the amounts
of bouillon culture used and mix it with the diluted serum -
was found to occupy too much time when large numbers of
hanging drops (e.g. 150) had to be examined microscopically.
The tests shown on pages 50-51 however, make it clear that
the results are accurate, and comparable with one another.

The method of using bouillon cultures of the bacilli
instead of emulsions of agar cultures in normal culture
solution had With us in the hospital always given satisfactory

%
results.

The following were the bacilli used for the tests :-

(1) B. Typhosus,a stock strain used for sbout 5 years
in the.Glaégow Fever Hospitals for Widal reactions,
and obtained originally from the spleen of a patient
who died of enteric fever. This had proved a trust-
worthy organismg and the results of agglutination
tests carried out over a course of years corresponded
closely with the clinical features of the cases in
which it was used; that is to say, it was agglutinated
well with typhoid serum, and was unaffected by the

sera of non-typhoid patients.

(2) B. paratyphosus A (Brion-Kayser), which I received

along with (3) and (5) from the Glasgow Corporation
Public Health Laboratory. These 3 strains had been
obtained from Kral some time previously by Dr. R.M.

Buchanan, City Bacteriologist.
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(3) B. paratyphosus A. (Schottmliller)

(4) B. paratyphosus B. (Schottmuller), obtained from

Leeds, and brought originally from Vienna by

Professor Grunbaunm.

(6) B. paratyphosus B. (Achard)

All these organisms were sactively motile and were
not agglutinated spontaneously, or on the addition of normal

saline solution, or by the serum of a healthy person.

The limit of agglutination was regarded as the
dilution in which the largest clumps present contained 2-4
bacilli. A trace of sgglutination, as shown by & tendency
of the bacilli to adhere in pairs,was reckoned &s not
agglutination.

In meny cases with sctive sera larger clumps than
those mentioned occurred in the highest dilution in which
agglutination was present, and so the limiting dilution was
calculsted as lying between this dilution and that neit above
it, in propgrtion to the amount of agglutination present.
The degree of agglutination was originally estimated as a
fraction of 10 and this made the calculetion easier. TFor

2,

10
e

instance, if at 1:800 the agglutinstion was reckoned as
and at 1:1600, it was sbsent, 1:1200 was considered to b
the limit of agglutination. In the tables, however, a

- more grephic and suffici?ntly accurate method has been
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gubstituted for the figures.
The serum dilution at which complete or practically
complete agglutination occurred varied, and bore no constant

relation to the limiting dilutiom.

General remarks.

Widal reactions were carried out with the sera of
51 patients and the 5 bacilli mentioned. In the majority
of these cases more than one estimation was made, and in
7 to whom an autogenous vaccine was given, the serum was
tested several times both with the bacillus injected, and
with the stock typhoid bacillus. In addition,37 bacilli,
isolated from patients, were tested with the respective
gera, but a description of these experiments is deferred to

Section IV.

In one case only, that of a nurse, did the patient
" come under observation before agglutinins were present in
the blood. On the 3rd day, in & dilution of 1:25 her
serum agglutinated none of the stock bacilli, but her
illness was diagnosed as enteric fever from a positive
blood culture. By the 7th day agglutinins had appeared, and
early in the 2nd week the clinical gsigns of enteric were
well marked. In the 50 other cases sufficient agglutination
was found on the day on which the blood was first examined

to make the diagnosis certain. In every case but one, group
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agglutination was present, that is to say, one or more of
the paretyphoid bacilli were agglutinated at 1:25, or in
higher dilution, as well as B. typhosus. The exception
oceurred in the case of a girl'of 10 (B.E.) who was admitted
to hospital after 16 days of an illness characterised by

" headache, abdominal pain, diarrhoea, and slight vomiting.

She was evidently recovering, for her temperature was normsl,
and nothing abnormal could be made out by physical examin-
ation. Her serum, however, on the 17th day agglutinated B.
paratyphosus B (Achard) to 1:6,400, while the other bacilli,
including B. typhosus, were unaffected by the serum at 1:25.
10 days later the Achard B bacillus was agglutinated to

13200, while the others were unaffected as before.

In 3 other cases & paratyphoid bacillus (Brion-
Kayser A) was agglutinated at a higher dilution than B.
typhosus; in the remainder, the typhoid agglutination was
predominant.

With a view to prevent relapse an autogenous
vaccine was given in 7 cases. These injections, however,

Sseemed to have little effect on the agglutinating power of

the serum.

Agglutination of B. typhosus.

This oceurred in & regular manner. Thers was com-

plete agglutination in the lower dilutions, and a gradual



falling off in higher dilutions until the limit of
agglutination was reached.

The most active sera tested agglutinated to -

1 : 30,000 (F.B. 29th day)
1 : 25,000 (W.P. 28th day)
1 : 20,000 (D.R. 20th day)

The first patient hed an attack of moderate severitj,
the second a severe attack, and the third died from toxaemia
and heart failure. On the whole, the severe casés showed
the most active sera,and of the 51 patients, 8 who died
exhibited an agglutination limit of -

1:20,000, 1:15,000, 1:13,000, 1:12,000, 1:6000, 1:5000,
and 1:400.

It may be said in general that the 1limit of
agglutination tended to fall as convalescence advanced,
and where it was estimated on the patient's dismissal from
hospital, was found commonly to be considerably lower than
the recorded maximum. The most striking example of this
occurred with the serum of W.P., which on the 28th day
agglutinated to 1:25,000, and at the end of 6 weeks'

convalescence only to 1:100.

The maximum dilutions at which agglutination was

prresent are shown on Table IV (page 26).
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TABLE 1IV.

Agglutination of B. typhosus (stock) by

patients' sera.

Highest dilution at which
agglutination was present.

Number of cases.

No agglutination 1
- ‘1:500 6
1:500 - 1:1000 7
1:1000 - 1:2000 11
1:2000 - 1:3000 8
1:3000 - 1:4000 o S 1
1:4000 - 1:5000 2 1
1:5000 - 1:6000 S 2
1:6000 -~ 1:7000 2
1:7000 - 1:8000 5 2
1:8000 - 1:9000 1
1:9000 - 1:10,000 1
1:10,000 - 1:12,000 | :% g
1:12,000 - 1:14,000 TR
1:14,000 - 1:16,000 v 1
1:15,oob -~ 1:18,000 0
1:18,000 - 1:20,000 1
1:20,000 - 1:25,000 1
1:25,000 - 1:30,000 1
Total :- 51
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Agglutination of B. paratyphosus A (Brion-Kayser)

The tests carried out showed this to be an unreliable
organism for agglutination purposes. It was not agglutinated
gspontaneously or with normsl serum, but frequently aggluti-
nation was slight in low dilutions and increased when higher
dilutions were used. This anomalous reaction did not occur
at all with B. typhosus,and only once with one of the
other paratyphoid organisms. In such cases the upper
limit was noted’irrespective of the behaviour of the

bacillus in lower dilutions.

Agglutination occurred with this organism in much
higher dilutions than with any of the other paratyphoid
organisms, the highest being 1:14,000,with agglutination
complete at 1:3,000. B. typhosus was grown from the urine
of this patient. One serum only failed to agglutinate the

organism at 1:25.

An outstanding fact with regard to the agglutinat-
ive properties of this bacillus was that in 11 out of
13 cases in which the serum was examined towards the end of
the patient's stay in hospital,the bacillus was agglutinated

in higher dilutions than at an earlier stage in the

illness.



Agglutination with B. parstyphosus A {Brion-Kayser)

TABLE V.

4. AW,
5. F.B.
6. P.M.
7. J.B.
8. J.F.
9. C.M.
10. W.cC.
11. W.P.
12. G.U.
13. E.B.

at 2 stages of disease.

8th
13th
14th

15th no agglutination 42nd "

17th
2lst

22nd no agglutination 40th

23rd
24th
28th
28th

30th no sgglutination 20th

9th of
normal temp.

Limit

1:200
1l: 50
l: 50

1:400
1:400

1:120
1: 40
1: 2%
1:500

1:100

Day.

42nd of normal temp.

"

39th

"

37th

42nd

n

34th
42nd

42nd

L]

w

"

"

i

"

"

Lid

"

"

n

n

28.

Limit.

1:1600
1:4000
1: 400
l1: 50
1:3500
1: 700
:1000
25

25

1

1

1
1:1600
1:3000
1
1

:1600
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TABLE VI.

Agglutination of B. parstyphosus A
%Brion-Kayser) by patients' sers

Highest dilution at which

sgglutination was present. Number of cases.
No agglutination 1
- 1:100 10
1:100 -~ 1:200 6
1 1:800 -~ 1:300 3
1:300 ~ 1:400 3
1:400 -~ 1:500 0o
1:500 - 1:600 2
1:600 -~ 1:700 1
1:700 -~ 1:800 4
1:800. ~ 1:900 0-
1:900 ~ 1:1000 2
1:1400 - 1:1500 Y
1:1500 - 1:1600 : ' 6
1:1700 - 1:1800 2
1:1900 - 1:2000 1
1:2500 - 1:3000 2

-
o))
o
Q
o
1
[
3]
(9]
Q
o
tav]
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TABLE VI (Contd)

Agglutination of B, paratyphosus A
(Brion-Kayser) by patients’ sera.

Highest dilution at which

agglutination was present. ‘ Number of cases
1:3500 - 1:4000 2
1:5000 - 1:6000 ' 2
1:6000 - 1:7000 \ 1

Total :~ 51
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Agglutination of B. paratyphosus 4 (Schottmiller)

With this organism the agglutination limit was

commonly considered lower than with Brion-Kayser A, nor did

it tend toﬂﬁ§%>as convaelescence advanced. The highest

dilution at which agglutination was found was 1:1000, but no

other occurred above 1:500, and many were under 1:100. In

2 cases there was no agglutination.

TABLE VII.

Agglutination of B. paratyphosus A [Schottmiller)

by patients' sera.

Highest dilution at which

_ggglutination was present. Number of casges.

No agglutination. 2
= 1:100 24

1:100 - 1:200 15
1:200 ~ 1:300 4
1:300 - 1:400 4
1:400 - 1:500 1
1:500 -~ 1:600 0
1:600 - 1:700 0
1:700 - 1:800 0
1:800 -~ 1:900 o

1:900 - 1:1000 _1

%]
Pl

Total :-
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Agglutination of B. paratyphosus B (Schottmiller)

The agglutination of this organism resembled that
of Schottmiller A and of Achard B. The highest dilution
in which agglutination occurred was 1:1000, in the same
case as with the preceding organism, but it failed to be

agglutinated in a larger proportion of cases (8),

TABLE VIII.

?
Agglutination of B. paratyphosus B (Schottmhller)

by patients' sers.

Highest dilution at which

agelutination was present. Number of'cases.

No agglutination 8
- 1:100 17

1:100 - 1:200 9
1:200 - 1:300 6
1:300 - 1:400 7
1:400 - 1:500 2
1:500 ~ 1:600 0
1:600 - 1:700 0
1:700 - 1:800 1
1:800 - 1:900 0
1:900 - 1:1000 1

Total :- 51
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Agglutination of B. paratyphosus B (Achard)

As has been mentioned, one serum agglutinated this
organism in a dilution of 1:6400,while not affecting the
other bacilli4at 1:25. Apart from this, the highest dilution
at which agglutionation occurred was 1:1600. Agglutination'
shewed a tendency to fall off more quickly as higher dilutions
were reached than with any of the other bacilli. In one case,
agglutination was complete at 1:50, and quite absent at 1:100,
and the same result was obtained in 3 successive tests. This
bacillus was acted on by every sSerum employed.

TABLE IX.

Agglutination of B. paratyphosus B (Achard)
by patients' sera.

Highest dilution at which

agglutination was present. Number of cases.
- 1:100 17
1:100 - 1:200 17
1:200 - 1:300 2
1:300 - 1:400 7
1:400 - 1:500 2
1:500 - 1:600 0
1:600 - 1:700 0
1:700 - 1:800 3
1:800 - 1:900 :0
1:900. - 1:1000 1
1:1500 - 1:1600 4
. ....:..i.éébé S

Total : - 51
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Ageglutination by the serum of a person vaccinated with

B. typhosus.

A note may be added here on the difference found
between the serum of a person artificially inoculated with
dead typhoid bacilli, and that of a pdtient suffering from
enteric fever. The strain use by the R.A.M.C. for their
prophylactic inoculation (B.typhosus (Rawlings)) was obtained
from the R.A.M. College and a vaccine was made to inoculate
a member of the hospital staff. He was given 2 subcutaneous
injections (1) of 500,000,000 dead bacilli, grown for 36
hours in bouillon and killed at 53°C. (2) 10 days later,

- 1,000,000,000 bacilli similarly prepared.

It was found that this serum,when in its most
active condition 10 days after the second injecfion, aggluti-
nated the stock typhoid bacillus in a much higher dilution
than the serum of any of the enteric patients tested. The
most powerful enterid fever serum had an agglutinative limit
of 1:30,000, while the serum of the inoculated person
sgglutinated practically completely at lzzapborand had its
limit at 1:200,000. 1In addition to this, it was more specifiec
than any of the enteric sera, for at 1:25 it agglutinated
none of the paratyphoid bacilli. When tested four months
later, however, the agglutinative power of B. typhosus had
fallen off greatly (fo 1:1600), and there was now slight
agglutination with 3 of the paratyphoid bacilli, - with
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Brion-Kayser A to 1:50, and with Schottmuller A and
Achsrd B to 1:25. 11 monthe after the inoculation the
condition was practically the same as at the end of 4
months.

' In this case the Widal reactions were carried out
with the stock typhoid bacillus, and not with the bacillus
used for the inoculation. The latter organism was clumped
to some extent spontaneously and was unsuitable for

- agglutinative experiments.

It is known that if an animal is inoculated repeated-
ly with typhoid bacilli at the usual intervals of 10 dsys,
group agglutinins are produced to a greater and greater
extent; +that is to say, agglutination of paratyphoid
bacilll occurs in an increasing degree. This suggests that
the difference between this artificial serum, which did not
agglutinate the paratyphoid bacillihggd the serum of a
typhoid patient, ~  which commonly does, even'early in the
disease, may be due to the fact that in one case agglﬁtinins
were called forth by 2 definite injections of bacilli,

whereas in the disease, a continual immunization is going on.
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TABLE X.

Agglutination of B. Typhosus by serum of person inoculated

May 17.
" 22.

Oct.24

.
S, oy, S i oo pp— p— — — —

with this organism.

SUMMARY OF RESULTS.

No agglutination.
500,000,000 bacilli injected subcutaneously.‘
(36 hours' growth in bouillon,killed at 53°C)
No egglutination.
Limit of sgglutination 1 : 50

" non 1 : 25,000

1,000,000,000 bacilli injected subcutaneously.

Limit of agglutination 1 : 100,000

n n " 1 : 50,000
" n " 1 : 200,000
n " " 1 : 100,000

(No agglutination with paratyphoid strains)

Limit of agglutination with B.typhosus 1:
" " " " Brion-Kayser A.l :
mom n " Schottmiiller A.1l :
" n n " Achard B. 1:

No agglutination with Schottmuller B.

ottt e A A)

1600
50
25
25
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TABLE XI.

Summary of results of Widal reactions.

Explanation of symbols in the table.

I 4 means 4th day of normal temperature.
R 4 means 4th day of relapse.
RR9 means 9th day of second relapse.
400 means that complete agglutination occurred in
3000 a dilution of 1:400 : and the limit of

agglutination in a dilution of 1:3000

- means that agglutination was not complete
50 at 1:25 and that the limit of agglutination
occurred at 1:50

? means that the limit occurred at 1:3200, but
3200 that the dilution at which complete aggluti-
nation occurred was not investigated.

0 means that there was no agglutination in a
dilution of 1:25.

(For full table see Appendix B)



38.
TABLE XI.

B. paratyphosus.
Name.Age. Days Bac. Bac. B.typh- Br-Ka/.Schott:.SchottiAchi.
iTl.

from from. osus. A A B _ B
1. J.H. 23 4 Blood 0 0 0 0 0
7 - 25 100 50 50 50
200 160 T6500 400 350 200
8 - 25 100 30 75 30
100 175 800 175 200 100
9 30
75
10 50
180
11 50
400
12 50
5
2, J.7. 41 8 Blood 200 50 25 - 50"
| - 2500 800 200 B0 IT5
23 25 50 200 25 25 50
200 300 1500 75 100 350
26 ? ? (2 days after vaccine)
100 3000 :
28(N1) ? ?
800 12000
- N.42 - 200 100 - 50
50 800 10 o] 75
3. E.M. 16 10 50 ) ) _
: Urine 800 1600 25 0 300

R.21(N.0) 100 800 - - - 100
6000 8000 T000 TO00 I80 BHO
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TABLE XI (Contd)

_N__,Eb_EEEEEXREQ%%E;,
Name .Age. Days Bac. Bac. B.typh~ Br-Ke.Schott.Schott.Ach?.,
iT%

from TFrom osus A A B B
Faeces :
4. M.D. 27 12 400 100 - 50
0 1500 B00 0 50 200
50

5. I.E. 21 13 1600 -

6. S.M. 13 13 Faeces 400 - - - -
- 3000 50 ¥5 200 100
25 100 100 - - -
700 600 25 0 75 150
N.42 30 200 400 - - -
400 800 4000 75 100 B0
Faeces
7. B.M. 18 14 1600 1600 100 - 25 100
6400 7000 T600 200 200 FBOO
8. D.M., 20 14 Blood 200 - 200
- v 50 0 0 %
28 100 1600 - 400
2000 5400 100 1600
36 ? ?
1600 3200
41 (N.4) ? ? (Vaceine on 36th day)
400 7000
N7 ? 2
400 3500
N.8 ' ? ? (Vaccine on K.7)
400 2000
N.10 ? ?



TABLE XI. (Contd)

____B. paratyphosus.
Name.Age. Days Bac. Bac. B.typh Br-Ka.Schott.Schott.Ach.

i1l from from osus A A B B
8. D.M. N.12 ? 1000 ? ? ?- 2
(Contd) 400 8000 800 00 400 700
N.15 ? 1
100 1600
N.19 : 200 400
TO00 T400 .
N.39 50 400 - - - 50

' Blood
9, A.B. 24 14 800 1600 50 25 30 100
12000 12000 1800 200 200 500

800 0 50 0 200

23(N.2) ? ?
o PFaeces 00 200
42 N T - 50 - - 50

250 350 B0 To0 To0 300

11. ‘J.R. 15 14 100 ~ 25 ~ -
3000 200 120 T80 TO0

: Faeces :
12. E.C., 11 15 100 200 200 - - 50 .

1600 T500 32500 400 T00 ITO

) Spleen
13. M.P, 25 15 “2':‘“

3
2
g
2
g
3.
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TABLE XI (Contd)

B. paratyphosus.

Name Age Days Bac. Bac. B.typh- Br-Ka.Schott.Schott. Ach
iT% from Ffrom osus. A A B B

14. W.A. 8 15 100 - -
» . 1200 50 0 o B0
Bot h"‘ :
23 osusEA.W) ? ?
- 800 100
46(N.20) 100 100 - . 25
800 1000 100 160 565 T30
N.21 . ? ? (Vaccine on No.20)
800 80O
K.23 400 400
: 800 T000
K.25 ? 400
1000 1000
N.29 ' ? ? (Vaccine on N.27)
400 1600
N.32 i ?
400 800
N.38 9 ?
600 T600
N.40 ? ? (Vaccine on N.38)
200 1000
N.42 ? ?
400 1600
N.68 100 200 - 50 100 25
800 3200 25 T000 T000 T80
15. L.P. 285 15 ? 100
: Urine T00 ?
56(N.1) - 25 - - 25
25 1600 25 o] 160 120
N.18 ? ? ? ?
00 0 100 100 400



TABLE XI. (Contd)

Name Age Days Bac. Bac.

ill from from osus

"

16. A.R. 52 16 Urine 25

N.42 - 100
_ - b0 800
17. T.K. 20 16 R-spot PFaeces 800
_ 3500
24 800 25 800
10000 500 9000
27 ? ? ?
9000 800 24000
29 ? ? 1600
6000 3000 4000
38 2 ? ?
9000 T200 9000
37(N:0) _ 2 ? ?
: 6000 2000 9000
N.2 ? -~ ® ?
6000 800 &000
N.42 200 25 50
' 1000 200 250
18. B.E. 10 17(N.0)
' 0
N.10
0
Urine
19. J.L. 36 17 —300 400
30600 1600
26(N.3) - -
400 900
g Not B. typhosus.

42.

B.paratyphosus.

B.typh- Br.Ka.Schott.Schott.Ach
A A B B

50 - -

800 50 0 25

100 = = -

1000 25 50 70

25 70 0 25

(Vaccine on 25th day)

{Vaccine on 35th day)

200
0 0 0 6400

100
0 0 0 T200

®™ o o 3
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TABLE XI. (Contd)

: B. paratyphosus.
Name Age Days Bsc. Bac. B.typh- Br—KE.Schff.Sc%fofIEﬁ

ill from. from osus A A B B
19.J.L. 36 28(R.2) - - (Vaccine on R.1)
(Contd ) 800
R.3 ~ -
800 800
Ro4 kned -
600 700
R‘s - -
800 600
R.6 - - (Vaccine on R.5)
250 700 .
R.7 - -
200 400
R.a - -
200 400
Rog - -
200 350
Faeces
20. F.,B. 30 17 200 6000 - - - 25
| | T2000 20000 400 200 3200 &0
29(N.0) ? ?
25000 30000
N.1l ? ? (Vaccine on N.O)
20000 12000 ,
N.2 ? ?
T5000 T2000
N.4 ? ?
30000 25000
N.5 ? ? (Vaccine on N,.4)
T0000 T2000 '
N.6 ? ?
12000 710000
N.7 9
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PABLE XI (Con%d)

B. paratyphosus.
Name Age Days Bac. Bac. B.typh- Br+ka.Schott.Schott.Ach
ii%

from from osus A A B B
20. F.B. N.8 ? ?
(Contad) 15000 T0000
N.9 ? ? (Vaccineon N.8)
5000 5000 -
N.10 ? ?
T2000 4000
N.11 ? ?
10000 5000
N.42 400 800 - - - 25
3000 12000 3500 80 80 60
Faeces.
21. I.M. 9 17(XN.0) -= 400 - 50 25 50
, 1600 T400 800 B50 250 400
Faaces
22. Cc.7. 4 18 100 200 - - - 25
T300 71100 800 70 0 B0
23, S.7. 6 19 200 50 - -
1600 1600 30 0 0
24. E.H. 17 19 Blood 800 50
— ) ? 0
N.42 50 800 25 - - 25
T600 2000 250 7T100 250 200
Faeces
25. M.G. 28 19 400 6000 100 25 25 100
6000 13000 6000 200 T80 200
Urine
26. J.M, 31 20 — 200 200 - - 25
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TABLE XI (Contd)

B. paratyphosus.
Name Age Days Bsac. Bac. B.typh- Br-Ka.Schott.Schott.Ach
El%

from from osus. A A B B
blood
27. D.R. 18 20 —800_ _3000 200 50 50 50
18000 20000 2000 300 200 180
Faeces
28. M.E. 23 20(N.0) — 25 1600 - 25 25 50
2000 T0000 600 400 00 P50
29, A.T. 22 21 . 400 - - - 50
2500 150 50 B0 220
. -4
30. P.M. 37 21 Urine - 50 25
. - 60 200 0 o B0
N.37 - 200 200 25 - -
200 1200 700 136 250 &0
' Faeces
31. F.M. 23 21 — 100 200 - - -
1600 3000 400 40 0 100
32, J.B., 19 22 - - - - -
250 0 I000 B0 7I50
N.40 50 - - - 50
%00 1000 Z0 I1I00 %00
: Blood
33. J.F. 10 23 % ? - ?
800 800 120 0 0 800
N.42 200 200 - - - 25
T000 1000 o5 25 B0 Too
34. R.R, 23 24 Blood ? ?
I 100 160
N.42 - - -
100 150 400 0 0 0

® Not B. typhosus.
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TABLE XI. (Contd)

B. paratyphosus.
Neme Age Days Bac. Bac. B.typh- Br-Ks .Scnott.Schott.Ach.

ill from from.ogus A A B B
35. C.M. 27 24 - - 50
10 4 o ?
N.42 - - = 50
T00 25 25 0 50
36. T.H. 18 24 800 - - - 200
B000 3000 200 800 I000
z7. M.H. 36 25 200 - - - -
, o Z000 20 %0 50 50
38. C.W. 23 27 Blood Urine
: : - - 800 50 50 50 50
800 3000 €000 200 200 200 TI50
39. W.C. 19 28 Urin® 100 - - 25 25
- B00 5 160 200 30
N.34 - 100 100 - - 50
70 500 T600 200 500 7150
Urine
40. W.P. 23 28 800 7000 25 25 50 50
12000 25000 500 500 500 8OO
N.42 - 26 ~ 400 - - -
I20 T00 3000 120 120 60
Blood
41. J.G. 28 29 1600 1600 1600 25 50 100
15000 T5000 6000 180 0 800
420 GoAc 11 30 - 50 - 50
50 0 —% B0 =
N.20 100 - - 50 25
1800 25 160 250 200

& Not B. typhosus.
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TABLE XI. (CGontd)
B. paratyph%%ns.
Name Age Days Bac. Bac. B.typh- Br-Ks .Schott.Schott.Ach
1. from from osus A A B B
-
Blood Urine
43. W.B. 35 30 200 100 200 - - - 50
B500 B000 3000 250 0 250 120
. Paeces
44, M. M. 37 30 50 1600 200 - - -
2500 14000 4000 25 %0 B0
Urine
45, M.Jd. 37 32 - 50 3000 - - 100
B0 3000 T4000 200 400 400
=
' Urine
46. R.S. 21 32 200 800 50 - - 25
800 T800 200 300 300 180
47. E.H, 20 101(R29) 200 - - - 25
900 200 B0 50 T80
Faeces
48, J.F. 11 N.5 100 100 100 - - 50
200 180 T00 Ti0 Ti6 T20
Urine ‘
49, T.,B. 24 N.24 400 400 25 50 -
3000 3000 1800 200 100 60
Blood
50. M.K. 47 ©K.42 200 200 - - -
BJ00 800 I00 730 1] F351
Blood
51. E.B. 20 N.4 9 800 ?
200 7000 1600
N.9 ? ? ?
1600 T00 200
N.42 _ggg _800 50 - - 25
1 2000 1600 60 50 400
B Not B. typhosus. 50 400
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SECTION TITI.

Agglutination experiments on bacilli with artificial

antisera.

Agglutination experiments on the majority of the

bacilli isolated were carried out by means of antisera to

determine

(1)

i (2)

(3)

(4)

whether the time of isolation exercised any
influence on the power of the bacilli to under-

go agglutination:

whether bacilli obtained from different body
substances, such as blood, faeces, and urine, or
from different parts of the body, reacted
differently:

whether & bacilliwas acted on in the same way as
the stock typhoid bacillus by the serum of the
patient from whom it was isolated, and the

antityphoid serum:

whether any facts could be ascertained with a

bearing on non-sgglutinability of bacilli.

Antisera were prepared from the stock typhoid

bacillus and the 4 paratyphoid bacilli used for the Widal

reactions, according to the following method :-
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A5 c.c., tube of bouillon was inoculated with the
~bacillus to be injected and incubated for 24 hours. It
was then sterilized by heating to 53°C. for an hour, and

1 c.c. of this bouillon culture was injected into the
peritoneal cavity of a rabbit. 10 days later, 2 c.c. of &
gimilar culture was given in the same way, and after a
further interval of 10 days, 4 c¢.c. The rabbit was killed
and its blood withdrawn 10 days after the 3rd injection.
The blood was allowed to stand over-night, and then the
gerum which had separated was drawn up into sterilized
quill tubes. The tubes were sealed and were immersed in &
water bath at 559C for 30 minutes as an additional safe-

guard against contamination.

All 5 sers were obtained and treated in precisely
the same manner, and 3 of the rabbits used (for B.typhosus,

Brion-Kayser A, and Achard B) belonged to the same litter.

With & view to eliminate any inhibitory actioﬁ
which the isolating medium might exercise on the agglutih-
ability of the bacilli, each strain was sub-cultured 6
times on agar, and the bacilli examined were those of the
6th sub-culture. The following experiment showed that this
procedure did not lower the power of a bacillus to undergo

agglutination when this was good.

Two strains were tested, one isolated from blood in

bouillon, and the other from faeces on a modified Endo

plate.
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1. B. typhosus (W.M.) isolated from blood in bouillon
and transferred to agar.
(a) first culture on agar.

(b) 6th sub-culture on ager.

2. B. typhosus (H.G.) isolated from faeces on a modified
Endo plate snd transferred to agar.
(a) first culture on agar.

(b) 6th sub-culture on agar.

A patient's serum was used.

Serum

dilution.B.typhosus(Stock) W.M.1st W.M.6th M.G.lst M.G.6th
1 } 25 + + + + + + + + + + + + '+ + +
1 : 50 + +4+ + + + + + + + + + + + +
1 :100 + 4 + + + + + 4+ + + + + + + +
1 :200 + + + + + + + + + 4+ + + + +
1 :400 + + + + 4+ +_§ + + + +
1 :800 + + :A' + + + + + + L4+
1 :1600 + - - PR +
1 :3200 - - - - -

In the 6th sub-culture no deterioration had occurred

in the capacity of the bacilli to undergo agglutination.

The following test showed that growth on the modified
Fndo medium did not affect agglutinability. The stock
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typhoid strain was grown on Endo's medium and & sub-culture
from this in bouillon was agglutinated side by side with

an ordinary sub-culture in bouillon. A patient's serum

was used.

Serum B. typhosus(Stock) Same after growth on
dilution. Endo's medium.
1l : 25 + + + + + +

l: 50 + + + + + +

1 100 + + + + + +

l: 200 + + + + 4+ +

1 400 + + + + + +

l1: 800 + + + +

1 : 1600 + +

1 : 3200 - -

These 2 experiments showed also that the method
used for estimating agglutination was to be relied on for

giving comparable results.

46 strains of B. typhosus were tested -

From blood criesssees 17
" faeces .J...c0... 14
"™ urine ccesssees 8B
" ywesicular rose-
spot . 1
" spleem ......c... 4
" gall-bladder..... 1
" mesenteric gland. 1

Total : 45
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The 46 bacilli were isolated from 42 patients.
In 3 instances more than one bacillus was grown. In the
first, & bacillus was obtained from blood and from urine,
in the second from a rose-spot and from faeces, and in the
third from the spleen, from the gall-bladder, and from a
mesenteric glénd.

In addition each of the 5 stock bacilli, and also &
strain of B.coli from urine were agglutinated with the

5 antisers.

In the study of the results obtained, attention was
paid not only to the day of the disease on which & bacillus
was isolated, and to its source,'but also to the length of
time which elapsed between its isolation, and the days on
which the tests were made. Certain observers have report-

- ed variations in agglutinability dependent on this
circumstance, and bacilli found to be non-agglutineble, or
~only slightly agglutinable on isolation have sometimes
become completly agglutinable after standing for 2 or 3

months.

Agglutingtion by sntityphoid serum.

The 1limit of agglutination of the stock typhoid

bacillus with its own antiserum occurred at 1 : 80,000.

The 46 typhoid bacilli from patients were divided
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into 3 classes -
(1) Those sgglutinated approximately as well as the
stock typhoid bacillus (limiting dilution 1:80,000 -

1:45,000)

(2) Those in which there was moderate agglutination

(1imiting dilution 1:25,000 - 1:1600)

(3) Those in which agglutination was slight (limiting
dilution 1:100 - 1:25), or absent at 1:25.

Class(l)include 22 strains
" (2) ki 17 "
n (3) " 7 "

Of the 22 bacilli in class (1), 5 were agglutinated quite

as well as the stock typhoid bacillus. One of these was

grown from a vesicular rose-spot, 1 from blood, 1 from the
spleen, and 2 from faeces. 2 bacilli showed no agglutination

at 1:25, one from blood, and the other from the spleen.

In the l1lst week 1 bacillus was isolated =
Class (3) includes 1

In the 2nd week 17 bacilli were isolated -
Class (1) includes 11
T (2) " 4
" (3) n 2
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In the 3rd week 19 bacilli were isolated -
Class (1) includes 9
» o (2) " 8
" (3) " 2

In the 4th week 6 bacilli were isolated -
Class (1) includes 2
(2} " 3
* (3) " 1

In the 5th week and after 3 bacilli were isolated -

Cless (1) includes O
"o (2) " 2
i (5) " 1

There was thus a distinct tendency for the earlier
isolated bacilli to be agglutinated better than those
obtained later. The earliest bacillus, however, grown on

the 3rd day, was not agglutinable.

From the blood 17 bacilli were grown -
Class (1) includes 6
" (2) " 7.
" (3) " 4

From the faeces 14 bacilli were grown -
Class (1) includes 11
" (2) "3
bl (3) " 0
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Prom the urine 8 bacilli were grown -
Class (1) includes 2
" (2) " 5
" (3) " 1

Class (1) inéludes also 2 bacilli from spleen and the
bacillus from & rose-spot.

Clagss (2) u the bacillus from the gall-bladder, and
the bacillus from a mesenteric gland.

Class (3) " 2 bacilli from spleen.

A striking difference was evident betweeﬁ the
agglutinability of the bacilli from faeces, and those from
blood and urine, the bacilli from faeces being agglutinated
much better than those from the two other sources.

The resemblance in respect of agglutinability
between the bacilli from blood and those from urine
suggests that the former come from the blood into the urine
(which is the accepted view), and do not pass directly
from the 1ntestiqe to the bladder, as has been suggested
by Blumer(7).

It is worthy of note that in the case where 3
strains were obtained from one individuasl after death,
the bacillus from a mesenteric gland was agglutinated to
1:25,000, that from the gall-bladder to 1:15,000, and
that from the spleen not at all.
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The length of time which elapsed between the
jsolation and the testing of the bacilli appeared to have
a slight influence on those obtained from blood. The
average number of days in this period for the 17 bacilli

from blood was

in class (1) (6 bacilli) 139 days.
" Lid (2) (7 1" ) 120 "
" "o(3) (4 " ) 79 "

In the case of the 14 bacilli from faeces the
average nﬁmber of days waé
in class (1) (11 bacilli) 61 days
" m (2) (3 " )7 "

The bacilli in the other groups were too few to

give comparable results.

The average time between the isolation and the
examination of the bacilli from the blood was 117 days, and
of the bacilli from the faeces 63 days. If then agglutina-
bility developed with the lapse of time, the difference in
the agglutination reactions of these 2 groups of bacilli
must originally have been evern greater, for the bacilli
from the faeces, which were more agglutinable, had been
kept a shorter time.

The average age of all the bacilli in class (1) was

88 days, of those in class (2) 93 days, and of those in
class (3) 72 days.
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Agglutination by antiparatyphoid A (Brion-Kayser) serum.

This serum was much less active than the others and
showed the limit of agglutination for its own bacillus at
~ 1:3000. As has been mentioned the organism gave unreliable

regults in Widal resctions.

The stock typhoid bacillus was not affected at 1:25.

The highest dilution in which agglutination was
present with & patient's bacillus was 1:100. 31 bacilli

were unaffected at 1:25.

The 46 typhoid bacilli isolated from patients were
divided into 3 classes

(L) those with the limit of agglutination between 1:100
and 1:50

(2) ”n n L ” " " ” 1:40
_ and 1:25

(3) those showing no agglutination at 1:25.

Class (1) includes 1
m (2) " 14
n (3) n 31

In the lst week
Class (2) includes 1

In the 2nd week
Class (1) includes 1

" (2) n
" (3) n 9

-3




58.

In the 3rd week
Class (1) includes O
v (2) | " 5
" (3) " 14

In the 4th week
Class (1) includes O
" (2) "1
v (3) " 5

In the 5th week and after

Class (1) includes O
" (2) ” 0
" (3) " 3

Here again there was a tendency for the earlier

isolated bacilli to be better agglutinated.

~0f 17 bacilli from the blood
Class (1) includes O
" (2) ” 3
" (3) " 14

Of 14 bacilli from the faeces
Class (1) includes 1
" (2) " 8
" (3) " 5
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0f 8 bacilli from the urine
Class (1) includes O
" (2) n 1
v (3) " 7

Class (1) ineludes also.l bacillus from spleen and that from
e mesenteric gland.

mno(2) " 3 bacilli from spleen, that from & rose-
spot and the bacillus from the gall-
bladder.

As with the antityphoid serum, the bacilli from
faeces were better agglutinated than those from blood or
from urine, and the bacilli from urine again resembled those

from blood rather than those grown from faeces.

The results were independent of the age of the
bacilli. The average age of the bacilli in class (1)

was 33 days, of those in class (2) 93 days, and of those in
class (3) 100 days.

Agglutination with antiparatyphoid A (Schottmuller) serum.

This serum agglutinated its own bacillus in a limit-

ing dilution of 1:200,000.

The stock typhoid bacillus was agglutinated at 1:60.

The highest dilution in which agglutination was

present with a patient's bacillus was 1:350. 6 bacilli were
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not affected at 1:25.

The 46 bacilli were divided into 3 classes -

(1) those with the limit of agglutination between 1:350 and

1:200

(2) » woom L " " 1:190 and
1: 50

(3) " ”" " n n " " 1. 40 snd
1l: 25

and those showing no agglutination at 1:25.

Class (1) includes 6 bacilli
" (2) - " 28 w
" (3) " v 12 "

It will be seen from the table that the degree of
agglutination was independent of the time of isolation of

the bacillus.

Of 17 bacilli from the blood
Class (1) includes O
" (2) " 9
v (3) " 8
O0f 14 bacilli from the fgeces
Class (1) includes 3
" (2) " 10
" (3) n 1
0f 8 bacilli from the urine

Class (1) includes 1
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Class (2) includes 4
" (5) n 3

¢lass (1) includes the bacillus from the gall-bladder and
that from the mesenteric gland.

T (2) n all 4 bacilli from the spleen and the
bacillus from a rose-spot.
With this serum also,the bacilli from faeces were

agglutinated considerably better than those from blood.

The time between the isolation and the testing of
the bacilli in class (1) was 82 déys, of those in class (2)
97 days, and of those in class (3) 133 days. Agglutinability
seemed to be diminished rather than increased with increase

~in the age of the organism.

Agglutination by antiparatyphoid B (Schottmiller) serum.

This serum was the most active obtained,and

agglutinated its own bacillus to 1:800,000.

The stock typhoid bacillus was agglutinated to 1:150.

The highest dilution in which agglutination was

Present with a patient's bacillus was 1:400. 2 bacilli were

unaffected at 1:25.

The 46 bacilli were divided into 3 classes

(1)  those with the agglutinatiwe limit between 1:400 and 1:200
‘2)‘ w n n

” n "

1 :190 and 1:50
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(3) those with the agglutination limit between i:gg and

and those not agglutinated at 1:85
Class (1) includes 8 bacilli
" (2) " 32 "

" (3) " 6 ]

Of 37 bacilli isolated in the first 3 weeks

Class (1) includes 8
mo(2) " 26
" (3) " 3

0f 9 bacilli isolated in the 4th week and later

Class (1) includes O
”n (2) n 6
" (3) " 3

The bacilli obtained in the first 3 weeks were agglutinated

better than those grown later.

Of 17 bacilli from blood
Class (1) includes 2
" () v 12
" (3) " 3

0f 14 bacilli from faeces
Class(l)includes 3

" (2) " 10
" (3) . 1

S
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0f 8 bacilli from urine
Class (1) includes 1
n (2) " 5
" (3) " 2

Class (1) includes also 1 bacillus from spleen, and the
bacillus from & mesenteric gland.

o (2) " 3 bacilli from spleen, g=d the bacillus
from a rose-spot ,and the bacillus from
the gall-bladder. L

The bacilli from faeces were agglutinated in some-
what higher dilutions than those from blood, but the

difference was not so merked as with the 3 preceding bacilli.

The average age of the bacilli in class (1) was 91
days, of those in class (2) 111 days, and of those in Class
(3) 138 days. Agglutinability thus did not increase with

age.

Agglutination by antiparatyphoid B (Achard) serum.

This serum agglutinated its own bacillus in & limit-
ing dilution of 1:70,000. |

The stock typhoid bacillus was agglutinated to 1:400.
This was also the highest dilution in which agglutination

occurred with a patient's bacillus. Some agglutination was

found in every case at 1:25.
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The bacilll were divided into 3 classes -
(1) those with the 1imit of agglutination between 1:400 and

1:200
2 " " n " n " " 1:190 and
(2) 1l: 50
(3) " n " n n " n 1: 40 and
1l: 25

class (1) includes 11 bacilli.
" (2) " 28 "
n (3) " 4 n

O0f 37 bacilli isolated in the first 3 weeks

Class (1) includes 10
v (2) " 23
n (3) " 4

Of 9 bacilli isolated in the 4th week gnd after

Class (1) includes 1
"oo(2) " 5
" (3) " 3

The bacilli isolated in the first 3 weeks were

agglutinated somewhat better than those obtained later.

Of 17 bacilli from blood
Class (1) includes 4
" (2) " 9
" (3) " 4
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Of 14 bacilli from faeces
Class (1) includes 4
" (2) " 9
" (3) " 1

0f 8 bacilli from urine
Class(l)includes 1
"mo(2) " 5
" (3) " 2
¢lass (1) includes aslso the bacillus from a rose-spot and
that from & mesenteric gland.

Class (2) n 4 bacilli from spleen and the bacillus
from the gall-bladder.

The bacilli from faeces were agglutinated a little
better than those from blood, but the difference was too

slight to Jjustify any conclusions.

The average age of the bacilli in class (1) was 95
days, of those in class (2) 84 days, and of those in
class (3) 122 days. Agglutinability did not increase with

the age of the organisms.
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General conclusions from the results of the experiments with

(1)

(2)

(3)

(4)

antisera.

The bacilli which were isolated earlier in the disease
tended to be agglutinated better by artificial anti-
sers than those isolated later, the difference being
most marked between those obtained in the first 3

weeks, and those grown after the end of that time.

The bacilli isolated from faeces were agglutinated
much better by antityphoid serum, and somewhat better

by antiparatyphoid serum, than those grown from blood.

The bacilli isolated from urine resembled those grown

from blood rather than those from faeces.

The length of time which elapsed between the isolation
of the bacilli and their examination exercised no

appreciable influence on their power to undergo

agglutination,
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TABLE XTI.

Agglutination by antityphoid serum.

(Limit of agglutination of B.typhosus (stock) 1:80,000)

Week of Aggl. good A ¢l .moderate. Aggl. slight

Isolation (1:80,000 - T(1:285,000 - -~  or absent
of bac.  1:45,000) 1:1600) ' (T:100 and less) Total
1st 0 0 1 1
2nd 11 4 2 17
3rd 9 8 2 19
4th 2 3 1 6
5th 0 1 0 1
8th 0 1 0 1
2nd of conv.O 0 1 1
Total. 22 17 '7 | 46

Source of bac.

blood 6 7 4 17
faeces 11 3 0 14
urine 2 5 1 8
rose-spot 1 -0 0 1
Spleen -2 0 2 4
g.bladder O 1 | 0 1
mes.gland O 1 0 1

Total 22 17 7 46




TABLE XII (Contd)

(Days between isolation and testing)

Source of Aggl.good. Aggl.moderate. Aggl.slight
bacillus. (1:80,000- (1:25,000- or absent.
1:45,000) 1:1600) (1:100 and less)
No. days No. days No. days
blood (6) 139 (7) 120 (4) 79
faeces (11) 61 (3) 70 (0) -
urine (2) 85 (5) 80 (1) 7
rose-spot (1) 96 (0) - (0) -
spleen (2) g6 (0) - (2) 90
gall-bladder (0) - (1) 63 (0) -
mes. gland. (0) - (1) 63 (0) -
Average ... (22) 88 (17) 93 (7) 72
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TABLE XIII.

Agglutination by antiparatyphoid A (Brion-Kayser) serum.

yphosus A (Brion-Kayser)
1:3000)
(No agglutination of B.typhosus (stock) )

(Limit of agglutination of B.parat

Week of

isolation Limit of agglutination v

of bac. 1:100 - 1:50 1:40 - 1:25 No aggl. Total.
1lst 0 1 0 1
2nd 1 7 9 17
3rd 0 5 14 19
4th 0 1 5 6
5th 0 o 1 x
8th 0 0 1 1

2nd of conv, 0 0 1 1

Total .... 1 14 31 46

.Source of bac.

blood 0 3 14 17

faeces 1 8 5 14

urine 0 1 7 8

rose-spot 0 0 1 1

8pleen 0 1 3 4

gall-bladder 0 0 1 1

mesen,gland 0 1 .0 1
Total .... 1 14 31 46




TABLE XIII {Contd)

Days between isolation and testing.

Limit of agglutination

70.

Source of bacillus. T1:100 - 1:50 1:40 - 1:256 No agglutination

No.  days. No.  days. No. days.

blood (0) - (3) 122 (14) 127
faeces (1) 33 (8) 80 (5} 68
urine (0} - (1) 71 (7) 83
rose~spot (0) -~ (0] - (1) 106
spleen (0) - (1) 147 (3) 79
gall-bladder (0} - (0} - (1) 70
mesenteric gland (0) - (1) 70 (0) -

Aversge .... (1) 33 (14) 93 (31) 100




Agzlutination by entiperatyphoid A(Schottmuller) serum.

TABLE XIV.

71.

(Limit of agglutination of B.paratyphosus A(Schottmﬁller)'
| 1:200,000)
(v n " * B.typhosus(Stock) 1:60)
Week of
isolation Limit of agglutination
of bac. 12350 - 1:200 1:190 - 1:50 1:40 and less. Total
1st 0 1 0 1
2nd 3 10 4 17
3rd 2 13 4 19
4th 1 2 3 )
5th 0 1 0 1
8th 0 0 1 1
2nd _of conv. 0 1 0 1
Total ... 6 .28 12 46
Source of bac.
blood 0 9 8 17
faeces ] 10 1 14
urine 1 4 3 8
roge-spot o 1 0 1
sﬁleen 0 4 0 4
gall-bhladder 1 0 0 1
mes.gland. 1 0 0 1
’Total cee 6 28 12 46
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TABLE XIV(Contd)

Days between isolation and testing.

Limit of sgglutination
Source of bacillus. 1:350 - 1:200 1:190 - 1:50 1:40 and less.

No. days. No.  days. No. days.
blood (0} - (9) 125 (8) 143
faeces - (3) 81 (10} 71 (1) 116
urine (1) 91 (4) 72 (3) 112
rose-spot (0) - (1) 113 (0) -
spleen . (0) - (4) 104 (0) -
gall-bladder (1) 79  (0) - (0) -
mesenteric gland. (1) 79 (0) - (0) ~

Average .... (6) 82 (28) 97 (12) 133

— reraren
— ——

I
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TABLE XV.
Agglutination by antiparatyphoid B (Schottmiller) serum.

" )
(Limit of sgglutination of B.paratyphosus B(Schottmuller )serum

1:800,000)
(" v " »  B.typhosus (stock) 1:50
Week of
isolation Limit of agglutination
of hac. 1:400 - 1:200 1:190 - 1:50 1:40 and less Total
1st 1 0 0 1
2nd 3 13 1 17
3rd 4 13 2 19
4th 0 4 2 6
5th 0 1 0 1
8th 0 0 1 1
2nd of conv, 0 ‘ 1 0 1
Total ... 8 32 6 46
Source of bac.
blood 2 12 3 17
faeces 3 10 1 14
urine 1 5 2 8
rose-spot 0 1 0 1
Spleen 1 3 0 4
gall-bladder. o i 0 1
mes. gland 1 0 0 1
Total ... 8 32 6 46
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TABLE XV (Contd)

Days between igolation and testing.

Lyt 0& aﬁi\u\-\ﬁat t.ovq

Source of bacillus. 1:400 - 1:200 1:190 - 1:50 1:40 and less

No. days. DNo. days. No. days.
blood (2) 74 (12} 150 (3) 150
faeces (3) 77 (10) 85 (1) 123
urine (1) 104 (5) g2 (2) 127
rogse-spot (o) - (1) 120 (0) -
spleen. (1) 160 (3) 93 (0) -
gall-bladder (0) - (1) 84 (0) -
mesenteric gland. (1) 84 (0) - (0) -

Average ... (8) 91 (32) 111 (6) 138
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TABLE XVI.
Agglutination by antiparatyphoid B(Achard)serum

(1imit of sgglutination of B.paratyphosus B (Achard) 1:70,000)

( =~ " "  B.typhosus (stock) 1:400 )

Week of

isolation Limit of agglutination

of bac. 1:400 - 1:200 1:90 - 1:50 1:40 and less total
1st 0 1 0 1
2nd 5 10 2 17
ard 5 12 2 19
4th 1 3 2 6
5th 0 | 1 0 1
8th 0 0 1 1

2nd of conv. 0 1 ' 0 1

Total ... 11 28 7 46

Source of bac.

blood 17

faeces 14
urine
rose-spot

spleeni

gall-bladder

H O O KB K & b
O H B O U W W
O O o © v +H
T U

mes. glénd.

Total ... 11 28 7 46
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TABLE XVI (Contd)
Days between isolation and testing.

' Limat o(-’ q§§\u\'\.gq\‘\'oq
Source of bacillus. 1:400 - 1:200 1:190 - 1:50 1:40 and less

No. days. No. days. No. days.

blood (4) 145 (9) 106 (4) 131
faeces (4) 53 (9) 70 (1) 105
urine (1) 82 (5) 64 (2) 109
rose-spot (1) 102 (0) - (0) -
spleen (0) - (4) 92 (0) -
gall-bladder (0) - (1) 66 (0) -
mesenteric gland (1) 66 (0) - (0) ~

Average .... (11) 95 (28) 84 (7) 122

Anys.
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TABLE XVII.

Summary of results of agglutination by entisera.

Explanation of symbols, etc.

N 4 means 4th day of normal temperature.

R 4 " 4th day of relapse.

400 means that complete agglutination occurred in &
3000

dilution of 1:400, and the limit of agglutination
in a dilution of 1:3000.

- means that agglutination was not complete at 1:25,

50
and that the limit of agglutination occurred at
1:50.
o means that there was no agglutination in a dilution
of 1:25.

The column "age of bacilli when tested™ shows the time which
elapsed between the isolation of each bacillus and its
being tested with the antityphoid serum. The tests with

the other sera were pérformed at intervals of sbhout 6

days.

(For full table see Appendix @)
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SECTION IV.

Agglutination reactions of bacilli with the serum of the

patient from whom each was isolated.

The results of the agglutination reactions carried
out with the patients' sera and the respective bacilli
come now to be considered.

37 bacilli were investigated in this way, -

from blood ........ . 13
" faeces ........ 14
" urine ......... 8
" rose-spot ..... 1
" sgpleen ....... .1

In this series of experiments no fixed standard of
comparison in respect of a limiting dilution was available,
as the sera varied in activity. The results obtained were
therefore compared quantitatively with the results of
agglutination tests with the same sera and the stock typhoid_
bacillus. It a few instances it was found that the patient's
bacillus was agglutinated rather better then the stock
Sacillus gé his own serum, but the difference was so slight
that I found it convenient to regard the result of aggluti-
nation with the stock bacillus as the maximum in each case.

In these cases the tests were carried out within s

few days of the isolation of the bacilli.
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The 37 bacllli were divided into 3 classes :-

Class (1) includes these bacilli which were agglutinated

approximately as well as the stock typhoid bscillus.

Class (2) those which were agglutinated distinctly less well

than the stock typhoid bacillus.

Class (3) those which were agglutinated much less well than

the stock typhoid bacillus, or were not agglutinated.

In Class (1) the ratio of the agglutination limit of

- the autogenous bacilli to the stock bacillus was from a little

above 1 to 3.
In Class (2) the ratio. was from.%'to %

In Class (3) the ratio was below _1 .
: 16

Class (1) includes 26 bacilli.
" (2) " g "
n (5) " 3

Class (1) includes 1 bacillus isolated in the 1lst week

Of 17 bacilli isolated in the 2nd week
Class (1) includes 13.
v (2) " 4
" (3) " 0
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0f 13 bacilli isolated in the 3rd week
Class (1) includes 10
* (2) " 1
" (3) " 2

Of 6 bacilli isolated in the 4th week and sfter

Class (1) includes 2
mo(2) " 3
" (3) " 1

From a consideration of the tables it is evident
that the capacity of the bacilli to undergo agglutination

was independent of the time of isolation.

Of 13 bacilli isolsted from blood
Cisss (1) includes 12.
" (2) n 1.
T (3) n 0.

0f 14 bacilli isolated from faeces
Class (1) includes 8 |
moo(2) " B
" (3) " 1

- O0f 8 bacilli isolated from urine
Class (1) includes 4
" (2) " 2
v (3) n 2
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Class (1) includes also the bacilli from rose-spot
and spleen.
The bacilli isolated from blood were very much better

agglutinated than those from either faeces or urine.

Results of agglutination tests with the patients' sera and
the artificial seruw compared.

i

The 37 bacilli tested with their respective patient's
serum were included in the 46 tested with the artificial
sera. A comparison of the results of agglutination tests on
the bacilli with the 2 kinds of serum, the patient's and the

antityphoid, shows strking differences.

With regard to the time of isoiatibn, a8 has been
séen, the antityphoid serum agglutinated bacilli isolated
in the earlier stages of the disease much better than those
obtained later; whereas with the patients' sera no such

difference was found to exist. No connection could be made

~out in the latter instance between the time of isolation of
the bacillus and the degree of agglutination present.
A consideration of the bacilli from the point of
view of their origin showed the following results. The

classes were arranged as beforé ( see pages 53 and 84)

Class (1) includes bacilli agglutinated approximately
as well as the stock typhoid

bacillus.
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Class (2) includes bacilli agglutinated distinctly
less well than the stock typhoid
bacillus.

Class (3) includes bacilli agglutinated much less
well then the stock typhoid

bacillus, or not at all.

Of 13 bacilli isolated from blood
with the antityphoid with the patient's

Berum. Serum.
Class (1) includes 3 12

n o (g) m 6 1

" (3) "o 4 0

Of 14 bacilli isolated from faeces
with the antityphoid  with the patient's

serum serum
Class (1) includes 11 -8
" (2) » 3 5
" (3) " 0 1

O0f 8 baecilli isolated from urine
with the antityphoid with the patient's

Serum Serum
Class (1) includes 2 4
" (2) w 5 | 2

" (3) " : 1 2
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Class (1) includes also the bacilli from rose-spot and

Spleen.

While with the antityphoid serum the bacilli from
blood were less well agglutinated than those from faeces,
with the serum of the respective patients they were
agglutinated very well indeed; and very much better than
those from faeces. -The latter responded less well indeed
to the agglutinative action of the autogenous serum than

to that of the antityphoid serum. ‘Weve afain The bacls grown
from urine rvegembdbled ihose obtawwed frow, Dlood yathev Yhan thoce fvow\
{-aeu.s\ a\i%\u\‘\-“q“;o“ wilhy e ?q“e“t's Sevuw keiﬁg dec'\ded\\l bettev

thay 101t the anTibypherd sevum,

Stk EE
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@General conclusions from result of experiments with patients’

sera.

(1) With the patient's serum no connection could be made
out between the time of isolation of a bacillus and

the degree of agglutination present.

(2) The bacilli from blood were agglutinated very well

indeed and very much better than those from faeces.

Summary of comparison of results of experiments with antityphoid

serum and with patients' sera.

(1) With the antityphoid serum, the bacilli isolated
earlier in the disease were agglutinated much better
than those obtained later; with the patients' sera,

no such difference was found.

(2) With the antityphoid serum, the bacilli from faeces
weré agglutinated much better than those from blood.
With the patients' sera the bacilli from blood were
“agglutinated very much better than those from faeces.
These results were obtained with the same strains of

bacilli.

(3) The bacilli from faeces were agglutinated rather less
well by the patients' sera than by the entityphoid

gerunm.
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TABLE XVIII.

Agglutination of bacilli by the corresponding

4 patient's serum.
Week of As well as  Less than Much less than
isolation B.typh.(Stogk) B.typh.(Stock) B.typh.(Stock) Tot-
of bac. Ratio 1 - % Ratio 1 - 1 Ratio 1 & less. al
2 6 18
1st 1 0 | 0 1
2nd .13 4 0 17
3rd 10 1 2 13
4th 0 3 0 3
5th 1 0 0 1
8th 0 0 1 1
pnd T e R Ceereean S )
Total ... 26 8 3 37
Source of bac.
blood 12 1l 0 13
feeces 8 5 1 14
urine 4 2 2 8
rose-spot 1 0 0 1
spleen 1 0 0 1

Total ... 26 8 3 37 .
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TABLE XIX.

Ageglutination by antityphoid serum and respective
patient's serum.
(Cross table]

v +. Antityphoid serum .........

Agglutin- Week of isolation Agglutination
ation. of bac. Good moderate slight or absent

1st 1
2nd 7

Good 4th

2nd of conv. IR 1
Total ... i2 9 5

... Patient's serum

1st
2nd 3 1
Moderste 3rd 1
' 1

2nd of conv.

Blight 3rd 2
or
pbsent 5th

---------------------------------------

------------------------------------

Total ... 2 1 0
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TABLE XIX (Contd)

Agglutination by antityphoid serum and respective
patient's serum

Crceeans Antityphoid serum ........

- Agglutination
_Serum _ Source of bacillus. Good moderate slight or sbsent

blood

. faeces

: : Good urine
rose-spot

5
1
3
gpleen. -

el ol BRS¢0
P

Total ... 12

(o]
[%)]

blood
faeces
Moderate urine
rose-spot
Spleen

P B
sy
[ I Y ]

S
(<3}
=

Total ...

..Patient's serum ....

' . blood
Slight or faeces
absent. urine
. rose-spot

: gpleen.

LI B ol o |
[ I ol |
LI S R B

3]
)
o

-Total ...
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SECTION V.

Discussion of variations in agglutinability.

Facts from the literature.

It is known that under certain circumstances bacilli
which normally are well agglutinated by an appropriate serum,
may become non~agg1utinable(8). One of these circumstances
is the passage of the bacillus through the body of man or
an animal. According to Porges and Prantschoff(g),"lessened
agglutiﬁability is chiefly observed in cultures freshly
isolated from the body, or passed through animals: in
bacilli from exuddtes: and in bacilli which have been passed
through media containing agglutinins.” |

The cause of this phenomenon has been variously
regarded. Porges(lo)showed that typhoid bacilli which had
been rendered completély non-agglutinable by heating to
80°C had their agglutinsbility restored by washing in
‘normal salt solution. He supposed that the nuclein split
off the nucleo-protein of the organisms was the substance
whiech inhibited agglutination, and that when this was removed
by washing, the bacilli again became agglutinable. The
capsulated bacteria such as Friedlgnder's bacillus are
normslly non-agglutinable, and Porges and Prantschoff(ll)

attributed this to increased formation of protein. In 4

non-agglutinable strains of typhoid bacilli, isolated from
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spleens, these observers thought they could detect the

presence of a capsule.

Another suggestion which has been made (Paltauf(8))
is that certain strains of typhoid bacilli are reslly
composite strains containing both agglutinable and non-~
agglutinable members. Under certain circumstances, the

latter strain may come to predominate.

Culture in agglutinin - containing media  brings
gbout non-agglutinability. Sacquépéeflz)caused strains of
typhoid bacilli to become less agglutinable by growing them
in collodion sacs in the peritoneal cavity of rats immunized
against B. typhosus. The change,'however, took place slow-
ly,and it was only after ftreating a series of subcultures
in the same way that the agglutinability at the end of 5
months was reduced to 1/6 of its original standard. He
concluded that non-agglutinable strains were produced in men

by growth of the organism in an infected or immunized body.

Numerous observers have recorded the isolation of

typhoid bacilli which were agglutinated only slightly, or not

(13) (14) (15) (16)

at all, (Horton Smith , Remy , Sacquépee , Cambier

Emery(17), Nicolle and Trenel{18)).  These bacilli have
fulfilled all the other tests for typhoid bacilli, and in
certain cases it has been found that animals immunized against

feebly agglutinaggﬁ strains resulted in the production of
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8 serum which agglutinated laboratory strains.

According to Paltauf(sgnot infrequently agglutination
is lessened with the patient's serum as well as with an

artificial antityphoid serum.

A slow rise on the part of these bacilli to a normal
standard of agglutinability has been described by most
authors as taking place, either after a certain number of
sub-cultures, or simply by the lapse of time, without sub-

(16), Emery(17), Porges and Prantschoff(ll),

culture (Cambier
Lipschutz(lg)) Porges and Prantschoff found that 4 non-
agglutinable strains from spleens were agglutinated as well
as stock bacilli after about 15 sub-cultures on agar, and
Lipschutz noted a similar rise in the case of 3 typhoid
strains isolated from urine. In the latter instance these
3 strains were not definitely agglutinated in & dilution

of 1:200 by an active serum(agglutinating to 1:20,000, ),

whereas, 3 months later, without sub-culturing'they were

agglutinated by the serum to 1:20,000.

A change in the characters of an organism by its
preseﬁce in an animal body is referred to by Besredkavfzo)
in a criticism of work done by Aronson on streptococci.
Aronson{®l) had endeavoured to prove the identity of
streptococci from various sources by means of experiments

on animals. He immunized horses with a streptococcus which
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he had rendered extremely virulent by passage through a
series of mice, and found that streptococci from other
gources, also rendered virulent by passage through mice,
were acted on by the serum of these horses equallywith the
original strain used for immunization. From this he con-
cluded that all the streptococci used were essentially the
same. Besredks  criticised Aronson's conclusions on the
ground that all his streptococci had been modified by their
péssage through mice, and that each strain had become what

he called "un streptocoque de passage.”

Conclusions from personal observations.

From what has been sgid it is plain that when
typhoid bacilli circulate in the blood they sometimes under-
g0 a .change which menifests itself in diminished agglutinability.
The results of my experiments seem to show that the bacilli
in the faeces are less changed from the original agglutinable
type. than those in the blood, which are acted upon to a much
greater extent by the body fluids. But the explanation that
the bacilli become non-agglutinable by growth in the body of
a person whose blood contains immune substances, does not
account for the fact that the bacilli isolated from blood
were practically all agglutinated by the serum in which they
were circulating as well as was the stock typhoid bacillus.

It may be that after the orgahisms have been modified by
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the action of the serum, some alteration in the serum it-
self is called forth by the change in the bacilli, and this
might account for the fact that the bacilli grown from
faeces were agglutinated rather worse by their respective

patient's serum than by the artificial serum.

As has been shown, the bacilli isolated earlier in
the disease were agglutinated better than those obtained
later, and this, so far as it goes, is in favour of
Saequépéé's theory that non-agglutinability is produced by
growth in a body containing immune substances. It is to
be noted, however, that a bacillus (J.H.) isolated from
the blood on the 3rd day of illness was unécted on by the
antitjphoid serum at 1:2856. On the day on which the bacillus
was obtained, the patient's serum caused no clumping of the
stook baeillué at 1:25. The non-agglutination of this
bacillus, therefore, must have been due to some other cause

than growth in an agglutinin-containing medium.
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SECTION VI.

N
]

Agglutination of bacilli by acid solutions (Michaelis)

Another method was employed in the attempt to
differentigate the bacilli which had been already tested
by antisera.

Michaeliézz) pointed out that many strains of
bacteria are agglutinated by acids, and that a fixed degree
of acidity corresponds to the maximum of agglutination.
This maximum, he said, is characteristic for individusal
strains of bacteria, and can be used as a help in their
identification.

The test is carried through as follows :-

The bacillus to be examined is grown on agar
slopes for 24 hours and is then emulsified in distilled
water, the emulsion being rather demser than that used
for a Widal reaction. The following 6 solutions are

required :-

Distilled
Normal sodium hydrste. Normal acetic acid. water

1 ...... 5 c.c. 7.5 c.c. 87.5 c.c.
2 ..... . 5 10 w 85 b
;R . 5 " 15 " 80 "
4 . 5 " _ 25 " 70 "
5 teinn. 5 © 45 " 50 n
6 ot 5 " 85 " 10 "

1 ¢c.c. of each of these solutions is put into each of a
geries of 6 test fubes, sand to each tube is added 3 c.c. of

the bacterial emulsion. The tubes are then shaken up and
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put in the incubator at 370C. When the first agglutination
appears, the row of tubes is taken from the incubator and
left at room temperature for some time. In any case,the

tubes are not kept at 37°C for more than an hour.

According to lichaelis, with typhoid bacilli
agglutination occurs only in tubes 3,4 and 5, as a general
rule. It is commonly most marked in tube 3, though occasion-
ally in 4, and in 2 and 5 is much slighter, if it occurs
in these at all. Tube 3 is therefore reckoned as the
optimum: for B. typhosus.

B. parstyphosus has its optimum: in tubes 5 and
6, but the A and B strains cannot be distinguished from
one another. |

B. coli is usually not agglutinated.

Rost‘za) applied the test to 8 strains of B.typhosus,
& paratyphoid A strain, a paratyphoid B strain, and other
organisms. The results he obtained with typhoid bacilli.
agreed with those of Michaelis; with the paratyphoid B
there was marked agglutination in tube 6, and with the
paratyphoid A, no agglutination. He concluded that the
method is "a valuable addition to our resources for diagnos-
ing typhoid". | ‘

A later investigator, Jaffé(24), has criticised the
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method. He tested 41 strains of B. coli, 46 of B. typhosus,
11 of B. paratyphosus A, 3 of B. paratyphosus B, 3 of B.
typhi murium, with unsatisfactory results. 11 of the
B. coli strains showed egglutinsationg, and the test gave
no assistance in the differentiation of the atypiocal
members of the B. coli group. With B. typhosus the results
were no more certein. In the 40 streins the optimum
occurred in tubes 2 and 3. In_22 agglutination was present
only in 1 or 2 tubes, in 5 from tube 2 to tube 6, and in 1,
in 811 6. (It was found that this last bacillus was
agglutinated by distilled water). In the case of 4 of the

bacilli no agglutination occurred.

0f the 11 paratyphoid B strainé, 2 showed agglutin-
ation in tubes 4 and 5, 8 in tubes 4, 5, and 6, and 1 from
tube 3 to tube 6. The optimum varied. Of the 3 pars-
typhoid A strasins, 2 were agglutinated in tubes 4, 5, and 6,

and in tubes 3 to 6. Here alsd the optimum varied.

This method was applied to the 46 bacilli tested
by means of the esntisera, with the exception of W.B. (blood)
which had died out; to 2 stock typhoid strains, the labora-
tory bacillus, and the R.A.M. C. strain; %o the 4 para-

typhoid strains: and to & strein of B. coli.

By accident, & bacillus (A.W.) was tested twice
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on different days, and this was discovered only when the
results were tabulated. The figures obtained were precise-
ly the same on each occasion. This points to a constancy

of the results obtained by the method.

With regard first to the stock typhoid bacilli,
both were agglutinated in tubes 3 to 6, the laboratory
gtrain having its maximum in tube 4, and the R.A.M.C. strain
'in tubes 3 to 5. With the 4 paratyphoids, the maximum
occurred in each case in tube 6, agglutination in the case
of Brion-Kayser A being s8light, and present only in this
tube, while with the 3 others there was some agglutination

also in tube 5. B. coli was unaffected.

The agglutination which took place in the case of
the 45 bacilli from patients varied in extent and degree,

but the meximum was found to occur as follows :=

In tube 1 .cvcvviviannn 0O times.
" L SN 0 "
" L T 23 . "
" L R 3 n
n L - T 4 "
" LA - AP 5 n

"

" v 45 and 6 .... 1
o 5 and 6 .... 1 ¥
and no agglutination .. 8 "

——

Total .... 4

w

That is to say, in half the cases the maximum of
agglutination occurred in tube 3,which Michaelis regarded

as typical for B. typhosus.
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On reference to the table (XX. p.104)it will be
seen that the place of occurrence of the meximum was inde-
rendent of the time of isolation, and also that the only
difference in the bacilli from the poinf of view of their
origin was that the bacilli from urine seemed to be less

"typical™ in reaction than those from blood or faeces.

With regard to the number of tubes showing 8 reaction
in each case, agglutination was found more frequently in
the combination of tubes 3 to 5 than in any other. In 4
instances irregular agglutination was present, but in each
of these the maximum occurred in tube 3. In 9 cases
agglutination was of lichaelis' "paratyphoid type™. 1In
4 of the latter agglutination was present only in tubes 5
énd 6. In one case in which it was found in tubes 4-6, and
in 4 others with agglutination in tubes 3-6, the maximum

occurred in tube 5 or tube 6.

A cross table is given (Table XXII, page 106) to
contrast the agglutinetion of the bacilli with antityphoid
serum and with acids. The organisms were classified as
before as regards antityphoid serum, and 3 classes were

made from the results of the Michaelis' test.-

Class (1) includes those bacilli with which the meximum

agglutination occurred in tube 3.

" (2) those with which the maximum occurred

elsewhere then in tube 3.
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Clags (3) those with which no agglutination occurred,

Any correlation which may exist between the

results of the 2 tests is slight.

The bacilli showing the 'paratyphoid reaction’
with acids were not better agglutinated than the others

by the antiparatyphoid sera.

Prom these reosults it seems that the test is of

interest rather than velue in the examination of typhoid

Ibacilli.

Aamet
{
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Agglutination of bacilli by acid solutions (Michselis)

Week of

isolation Maximum sgglutination found in tube

of bac. 2 ] 4 5 6 4-6 5-6 No aggl.
1st - e | - - - -
2nd - - 9 - 1 3 - - 3
3rd - 10 3 g8 - - 1 3
4th - 2 - - 2 1 - 1
5th - 1 - - - - - -
8th - 1 - - - - - -

2nd of conv. - = = e - - - 1
Total .... - 23 3 4 5 1 1 8

Source of bac.

blood - 10 1 2 - 1 1 1

faeces - 8 - 1 3 - - 2

urine - - 2 - - 2 - - 4

Spleen - - 2 1 - - - - 1

rose-spot - - 1v - - - - -

gall-bladder - - - - 1 = = - -

Vmes.gland - - 1 - - = - - -
Total .... - - 23 3 4 5 - 1 8
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TABLE XXI.

Agglutination of bacilli by acid solutions (Michselis)

Week of
isolation Agglutination present in tubes
of bac. 3 53&4 3-5 3-6 4-6 5 & 6 6 3 & 6 No aggl
1st - - 1 - - - - - -
2nd 3 1 - 6 - 2 1 - 3
3rd 1 2 2 10 - - - 1 3
4th 2 - - 1 1 1 - - 1
5th - - - 1 - - - - -
8th - - - 1 - - - - -
2nd of conv. - - - - - ~ - - 1

Total ... 6 3 3 19 1 3 1 1 8

sSource of Bac.

Blood 2 2 1 8 - 1 - 1 1
faeces 4 1 1 4 - 1 1 - 2
urine - - 1 1 1 1 ~ - 4
rose~spot - - ~ 1 - - - - -
Spleen - - - 3 - - - - 1
m. gland - - - 1 - - - - -
bile - - - 1 - - - - -

Total ... 6 3 53 19 1 3 1 1 8

Total LI B I 45.
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TABLE XXII.

Agglutination of bacilli by antityphoid serum and by
acids (Michaelis])

(Cross table)

ceresan .. Antityphoid serum .........
Agglutin- Week of isolation Agglutination
ation. of bac. Good Moderate Slight or absent
Maximum 1st 0 0 0
kaggl. 2nd 6 1 2
in tube ard : 7 3 0
3 4th 1 1 0
5th 0 1 0
é%}ll. .......... (c) cccccc u.i ............. 6..
ond 6f.ééﬁ§: ...... 6 ........ 6 ............. 6..
Total ... 14 7 2
-
Maximum 1lst 0 0 1
lagel. 2nd 3 1 0
nmot in drd 2 2 2
tube 3. 4th 1 2 0
5th 0 0 0
é%ﬁ.. OOOOOOOOO 6 ...... .'6 ........... '6..
2nd of conv. 0 0 0
Total .. 6 5 3
1st 0 0 0
‘ 2nd 2 1 0
No aggl. 3rd 0 ? 0
4th 0 0 1
5th 0 0 0
é%ﬁ"' .....6.. ..... 5 5
2nd of conv. 0 0 1
Total . 2 4 2
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TABLE XXTI (Contd)

Agglutination of bacilli by antityphoid serum and by
_ acids.(Michaelis])

Agglutin- Source of bacillus Agglutination
ation. Good loderate Slight or absent

haximum blood 6
hogl. facces 5
in tube urine 1
1 3. ; rose-spot 0
Spleen 2
gall-bladder 0
mesenteric gland O

< [FooorHww
M |COCOO0OM™

Total ..... 14

Max imum blood

aggl. faeces

mot in urine

tube 3. rose-spot
spleen
gall-bladder
mesenteric gland

O OCQHHPO
O OHOOFHOW
N | OOHOOOM™

Total .....

Acid solutions .

No
leggl.

blood

faeces

urine

rose-spot

Sspleen
gall-bladder
mesenteric gland

M OOO0O0OMNO

B OO0 O0OVIOH

N OOHONROO.




Agglutination of bacilli by acid solutions

TABLE XXTII.

Complete agglutination is represented by 10.

The bacilli are numbered as in Table XVII (p. 78)

108.

Agglutination in tube

Bacillus Source 2 3 4 5 6
B.typhosus (Stock) - 7 9 2 1
" R.A.M.C. - 10 10 10 7

1. J.H. blood - 1 2 4 -

2. J.0. " - 2 1 - -

3. E.B. " - - - 6 5

4. M.E. faeces - 4 2 1 3

5. F.M. " - 1 - - -

6. A.B. blood - 3 2 1 1

7. I.M. faeces - - - - -

8. F.J. N - 1 3 5 6

9. B.C. " - 7 4 3 3

10. J.F. blood - 8 6 6 6
11. C.T. faeces - 3 - - -
12. E.M. n - - - 2 4
13. R.R. blood - 3 2 1 1
14. ‘U.G. faeces - - - -
15. Cc.W. blood - - - - -
17. P.B. faeces - 2 - - -
18. S.M. " - - - - ¢
19. D.M. blood - 3% - - 2
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TABLE XXIII (Contd)

Agglutination in tube
1 2

Bacillus. Source 3 4 5 6
20. A.W? faeces - -~ 2 1 - -
21. J.5L. “urine - - - - - -
22. D.R. blood - - 8 5 4 7
23. T.K. ~ faeces - - 3 2 1 -
24. H.M. urine - - - - - -
25. M.K. blood - - ] 4 2 1
26. M.F. spleen - = 7 4 5 6
27. J.M. urine ' - - - - - -
28. P.J. gpleen - - 2 6 3 1
29. P.J. gall-bladder - - 2 ) 9 8
30. P.J. mesenteric gland - - 8 7 5 1
51. E.H. blood - - 2 4 & 6
32. H.0. " - - 1 - - -
33. T.W. " - - 2 1 - -
Z4. T.XK. rose-spot - - 9 10 8 6
35. J.P. spleen - - 5 2 2 2
36. M.Jd. urine - - b 4 3 -
37. M.D. faeces - - 1 27 4 1
38. M.I blood - - 9 10 10 10
39. K.M. ‘spleen - - - - - -
40. C.W. urine - - - - 6 7
41. W.P. " - - - 12 4
42. M.M. faeces - - 1 - - -
43, W.M. blood - - 3 - - -

a Tested twice with same result.
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TABLE XXIII (Contd)

Agglutination in tube
1 2

Bacillus Source 3 4 5 6
B

44, W.B. urine - -~ - - - -

45. J.G. blood -~ - 3 2 1 1

L .

46. R.S. urine - 5 7 8 10 10

47. L.P. n - - 4 3 2 1
=

48, P.M. n - - 1 - - -
-}

49. C.D. " - - - - - -
B

: 50. A.R. n - - - - - -

51. T.B. " - - - - - -

_ - |

52. W.C. n - - - - - -

B.paratyphosus A (Brion-Kayser) - - - - - 1

" (Schottmliller) - - - - 1 2

B. n B{Schottmiiller) - - - - 2 3

n (Achard) - - . - 7 10

B. coli urine . - - - - - -

z Not B. typhosus.
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PART 1I.

INTRODUCTION.

In the course of the work which has just been

described, it became apparent that an important faet with

regard to typhoid bacilluria has hitherto been overlooked,

namely, that the bacilli which sppear in the urine are not

always typhoid bacilli. In 6 out of 17 unselected cases

of bacilluria in enteric fever;it was found that the bacilli

were atypical members of the typhoid-coli group. With the

exception of organisms occasionally present as contaminations,

the bacilli in the urine in enteric fever have salwsays been

proved or regarded to be typhoid baeilli.

The question of typhoid bacilluris is discussed in

the following sections :-

I.

II.

III'

Iv.

The fects as recorded in the literature: &and

personal experiences.

The occurrence of atypicel bacilli in the urine in

enteric fever. Discussion of their nature.
Purther experiments on the atypical bacilli.

A note on bacilluria in female patients with

enteric fever.
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SECTION T.

The facts as recorded in the literature.

In a certain number of typhoid patients (about 25%),
large numbers of bacilli suddenly appear in the urine,
usually late in the course of pyrexia, or early in con-
valescence. Their presence is easily recognised by the
so~-called opalescence or shimmer of the urine, and by the
formation of vigible waves in the depths of the fluid én
shaking. As a general rule they are present in large
numbers - 172,000,000 per c.c. (Petruschky (25));
500,000,000 per c.c. (Gwyn(zs)) - but have been found also
in a few cases in small numbers in apparently clear urines
(Connell(27), Buchan(28)). Bacilluria is commonly

unassociated algo with the occurrence of pus or glbumin

in the urine.

The bacilli persist in the urine for a variable
period, often for several weeks, and then commonly disappear
spontaneously, but in some instances they last for years,

9 years in a case recorded by Liebetmau“&), 5 yesrs in a
case mentioned by Gwyn(ze), and in ceses under the super-
vision of the Glasgow Public Health Authorities, for 4

to 6 years.

Conne1127)collected the cases from the literature

and found, between 1897 and 1909, 150 instances of
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bacillurie in 621 cases of enteric fever. 1In 8ll these
cases, the bacilli were proved bacteriologically to be
typhoid bacilli. To this list may be added 17 instances
of bacilluria in 30 cases (Buchan(za)), and 26 in 100
cases of enteric fever studied by MeCall in the City of
Glasgow Fever Hospital, Belvidere. These‘figures show
that bacilluria occurred in 25% of 751 cases of enteric
fever.

The cause of typhoid bacilluris has been variously
regarded. The fact that it comes on comparatively late
in the disease‘while bacilli are present in the blood in
greatest numbers in the early stages, makes it unlikely
that they are excreted directly from the blood. Horton
Smith(BO) found the blood sterile in 4 cases of bacilluria
and Connell in 2 cases. EKonjajeff(®l) neld that bactezf:mia
indicated the presence of lymphoid nodules in the kidneys,
for in sections of these nodules he had sometimes seen
bacilli present. Suppurative foci in the kidney have been
described by Flexner(zz), and by Brownlee and Chapman(sz).
These small kidney abscesses, however, are not very common,
for in 289 post-mortem examinations Horton Smith found them
only once, though they have been commoner than this in the
experience of the City of Glaégow Hospitals. Blumer(7)was
of opinion that the urine was infected by direct pessage

of baeilli from the rectum to the bladder.
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That the baeilli are sometimes confined to the
bladder was shown by Horton Smith, who at a post-mortem
examination of & patient in whom bacilluria had been present,
isolated B. typhosus from the bladder and not from the
kidney, and by Gwyn(zﬁ) who caused bacillurise to terminate
in 3 cases, by washing out the bladder with & weak per-
chloride of mercury solution.

The commonly accepted view of the aetiology of
bacilluris is that the urine becomes infected by a stray
bacillus at an early stage in the disease, while organisms
are numerous in the circulsting blood, and that the bacilli
multiply in the urine later when the reaction of the urine
becomes favoursble. During the earlier part of an atteck
of enteric fever, the urine is quite acid, and typhoid
bseilli grow best in faifly acid media. Later in pyrexia,
or in early convalescence, the urine loses its high acidity,
and thus becomes a suitable culture medium. The presence of

residusl urine has been looked on as of importance in

herbouring germs. ‘
Park(34), Horton Smith and others made experiments

on the growth of typhoid bacilli in urine. Buchan: noted
that the becilli would not grow if the acidity of the urine

rose above N ,but he found them present, though not
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multiplying, in urine with acidity as high as XN . In
experiments made by Connell, the bacilli grew Efil in
urine of acidity below 5% ; Wwhen the acidity lay between
Bg and _g, they were inhibited in varying degrees, and

in the hfghly acid urines, growth was slight. He observed
that the degree of inhibition did not bear & constant
relation to the degree of acidity, and experimented with
urine originally of low acidity, artificially acidified

by various substances. He was abgée to determine that a

comparatively high acidity with acid sodium phosphate was
required to inhibit growth, while acetic and lactic acids
absolutely stopped growth when the acidity reached 5%" and
even at N  exercised some inhibition. He concluded that
the inhibitory factors normally present were the qrganio
scids of unknown nature which Folin (35)says are the cause
of & varying smount, sometimes more than half of urinary
acidity.

It is supposed that bacilluria pesses off by the
washing‘of the bacilli out of the bladder by urine, after

this has ceased to be & suitable medium for growth.

Bacilli other then B.typhosus have been found in

the urine in enteric fever. Blumer{V) mentiona 8 cases

in which bacilli were present. From 6 & pure culture of

B. coli was obtained, from the 7th, B. coli and B. typhosus,

end from the 8th, B. typhdsus alone. He does not mentionsm
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whether or not these patients were femsles. Connell
describes the occurrence in typhoid urines of "colon
bacilli, protems, hay bacilli (?), and mixed bacilli."

Ohe of the cases of colon Bacilluria in a male was chronic.
In every other instance, he says, he was able to satisfy
himself that the colon, proteﬁé, and mixed bacilli were
contaminations, and that their presence was traceable to

previous satheterization. Jacobi(ss) obtained B. coli

from the urine of several out of 30 cases of enteric fever,

but does not say whether the patients were male or femsle..

Personal experiences of typhoid bacilluria.

My experiences of the phenomena of typhoid bacilluria

sgreed in the main with those which have been gquoted.

58 male patients were observed throughout the course
of an attack of enteric fever, and bacilluria visible to the
naked eye was found to ocour in 17 cases. The bacilli were

isoleted fvom the urine according to the method described
on page 7, and were subjected to the routine tests, with

results which are set forth later.

In every cese bacilluris occurred as a casual

phenomenon, and was unassociated with symptoms. A rise of

temperature to 100°F took place in one patient on the first

2 evenings on which bacilli were present in the urine, but
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in no other case was there pyrexia, or other disturbance
attributable to this cause. The features of all the cases
were the same. Without warning and without apparent gsause,
bacilli suddenly appeared in the urine, and produced a
turbidity corresponding to, roughly,the presence of from
150,000,000 to 500,000,000 per c.c. This turbidity sometimes
persisted for days, sometimes disappeared spontaneously,or
under treatment, énd sometimes reappeared as suddsnly as

it had originally come, but in no instence became chronic.

The bacilli appeared first in the urine at the

following‘times t-

Time of first appesarance of bacilluria

Time ﬁo; of Time No.of
- _cases cases
lat week of pyrexia 0 3rdeeek before apyrexisa 2
2nd " " " 1 2nd " " " 3
dra " " " 3 1st " " " 6
4th " " " 5 lst = " of convalesence 2
5t " v " 1 | 2na " " " 3
......;................... 3rd non " 1
8th week of pyrexis 1 Totel :- 17
lst " " convalesence 2
2ng " L
ara  n v " 1
Total :- 17
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The earliest cases occurred on the 10th day of pyrexia and

the latest on the 16th day of convalescence.

Pus was present with the bacilli in 2 cases only,
and & little albumin in these 2 and in 2 others. In
snother case & little pus sppesred for & day sometime after

the bacilluris was established. The diazo reaction was

rositive in only 2 instances, the first and the third of

the series.

With regard to the duration of bacilluria, some of
these cases were notable for the quite short time during
which it was bresent. In 3 cases it laéfhfor 1 day only,
in 3 for 2 days, and in 1 for 3 days. In these 7 petients
the condition passed off without treatment, and did not

recur. In another case it disappeared on the 2nd day,

and recurring on the 3rd day, persisted uﬁtil urotropin

was given on the 10th day. In the other cases the urine
cleared up after the administration of from 20 to 50 grains
of urotropin by the mouth, within 36 hours of the institution
of the treatment, bacilluria having lasted for periods
varying from 2 to 15 days. It recurred in one patient for

2 days, in one for 3 days, and in & third for 1 day on 3
occasions, but in a1l these, disappeared withoutany drug

treatment.
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The reaction of the urine was estimatéd in the
case of M.B. from the 30th till the 50th day. (See
appehdix:E, cage 1). The primary pyrexias here lasted
for 27 days, and the temperature was elevated during a
relapse from the 35th till the 55th day. Bacilluria
appeared first on the 10th day and persisted till urotropin
was given on the 25th. Thereafter it was present on 3
single days, - 30th, 37th, and 46th. It is to be observed

P |

- that on these days the reaction of the urine was _N, _N,
22 25

and _N. On other days when the reaction of the urine was
less acid, and presumably more suitable for growth, they

did not eppesr.
It must be said that the explanations of the

occuirence of bacilluria offered by the writers on the
subject are unconvincing. Where sabscesses have formed

in the kidney it is reasonable to suppose that the bacilli
come from these abscesses, but pus cells also would
necessarily be present in the urine. In one of my patients
who died, multiple small sbscesses, frém which B. typhosus
was obtsined in pure culture, were present in the left
kidney, and a small smount of pus,which also gave & pure

growth of B. typhosus, had collected in & dildtation: of

the ureter,just before its entrance into the bladder. Pus

@ Phenol-phthalein was the indicator used.
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was present in the urine in considersble quantity. The
ordinary cases of bacilluria, however, in which no pus was
present in the urine cannot be explained on the assumption

that such a pathological condition exists in the kidney.

4-%%
As has been pointed out (pages 55) the results of

agglutination tests by artificisl sera are in favour of
the idea that the bacilli in the urine are derived from
the blood, and do not pass directly from the intestine to
the blsdder.

The evidence brought forward for infection of the
bladder alone, without involvement of the kidney,is scanty,

but so far as it goes, it shows that this may sometimes

occur.
If, as isgupposed, bacilluris dissappears by the

washing of the bacilli out of the bladder, then the view

cannot at the same time be held that the orgasnisms enter the

urine early in the diseamse,and remain there for days without
multiplying, until the resction of the urine becomes suitable
for their growth. In such & case, these organisms would

be washed out in the same way.

However the infection occurs, it is certain that
growth does not take‘place in the urine in the simple way
described. A patient often passes every 4 hours for days,
urine of such turbidity from the presence of becilli as can

be obtsined by growth in e fluid medium only after 15-18
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hours’' incubation. It is difficult to obtain a growth of
more than 750,000,000 bacilli per c.c. in bouillon or
urine at 370C in 36 hours, and urine with 400,000,000 in

each c.c. is often passed in cases of bacilluria.

A more feasible explanation is that the bacilli
grow on the wall of the bladder, as they would on a solid
culture medium, and thst some are constantly washed off
into the urine. This conception of their growth on the
mucoug membrane is compatible with their growing only in

contact with urine of a suitable acidity.
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SECTION II.

The ococurrence of atypical bacilli in the urine in enteric fevex

The 17 baeilli isolated from the urine of male
patients were examined by the methods of growth and ferment-
ation which were applied to 811 the bacilli with which

experiments were made. Of these 17, 11 showed the follow-
ing characteristics, and were therefore regarded as typhoid

bacilli :-

production of acid, without ges, in glucose, maltose
and mannite :

production of slight permsnent acidity)without clotting,
in litmus milk :

non-fermentation of lactose and saocharose :
-non-production of indol in peptone water after 7 days'
growth :

non-liquefaction of gelatin :

colourless growth on potato :

presence of motility.

8 of these 11 typhoid bacilli formed e section of the 46
bacilli which were investigated with regard to their
agglutinability, and tested by means of acids. The results

of this enquiry have already been described and discussed in
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Part I.

The remaining 6 bacilll showed the reactions which
5 _
we give below :-

TABLE XXIV.

Reactions of atypical bacilli (Feb. 1912)

Time of growth 10 days.

(o] [ ()] g %

o o = o & _Litmms Milk Indol

3 = prai 4 156 Lique. in

5 4 & g & 1 day.3 days.deys. of peptone Mot-

gelatin.water. ility

B.typhosus A A A - - A A A - - ¥
1‘- W.B. A A + bt - A A Alk. - et +
2. R.C. A A A - - A A Alk. - - +
30 A.Rc A A + - - A A Alkw - had + ’
4. R.S. A A A - - A A Alk. - - ?
5. C.D. A A <+ + A A A.C. - + + f
6. ?.M. A A. + A A A.C. AnC- A.C. - + +

(a1l gas formation slight)

A = formation of scid.
+ = " " " and gas.
C = " " glot.

With the exception of C.D. they all formed an abundant

brownish yellow growth on potato. The bacillus C.D. grew on

® For the fermentation tests, Durham's tubes were used,
with litmus es an indieator. 1% of the various sugsrs
(in the case of glucose .5%) was dissolved in peptone

water.



124.

potato as a trenslucent stresk, like B. typhosus.

On the modified Endo medium used)they all formed in

24 hours colourless translucent colonies, 1-1.5 m.m. in
diameter. In the caese of C.D. and P.M. these colonies
within 36 hours showed & red centre,and within 48 hours,

a red halo was sppearing in the surrounding medium.

The 6 bacilli were considered to belong to 2 types
(1) a type not fermenting lactose and saccharose, forming
alkelil in milk, snd showing asbundant brownish yellow

growth on potato.

(2) A type fermenting lactose, forming acid at least in

| saccharose, and acid and eclot in milk.

The bascilli W.B., W.C., A.R., and R.S. were oclassi-
fied under the first type, the differences among them being
slight. W.B. produced a little gas as well as scid, in mannite,

and R.S. was of doubtful motility.

The baeilli C.D. and P.M. were sttributed to the second
type. C.D. produced a bubble of gas in saccharose as well as
acid, and took several days to clot milk, while P.M. brought
about cosgulation of milk within 24 hours. They differed

as regards their growth on potato, but this is now usually

‘ 37
considered to be an unrelisble criterion. (MaoCOnkey( )
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Type 1 resembled most nearly the psracolon bacillus
which forms acid and ges in glucose and maltose, and does not
ferment lactose and ssccharose. The bacilli of Type 2 were
thought to be allied to the B. coli A group,which produces
acid and gas in glucose, maltose, lactose, and saccherose.
None of the 6 bacilli, however, was typicsl, for gas pro-
duction was commonly absent, and where present, was slight
in smount. It is to be observed that the bacilli of
Type 1 showed the same reactions as B. typhosus in tests
with glucbse, maltose, lactose, saccharose, gelatin and
peptone watér,while differing markedly in litmus milk and
on potato. It is possible that such bacilll in enteric
fever urines have previously been overlookedthrough the
application of tests insufficient to ensure identification.

The use of litmus milk as a test medium for bacilli from the

urine seems advisable.

Agglutinaetion reactions of the atynical bsecilli.

The agglutinetion reactions of these 6 atyplecal
bacilli were investigated by the same methods as the typhoid

bacilli isolated -
I. by antisera,
II. by the serum of the patient, and
I1I. by acid solutions. '




(a)

(b)

{a)

(a)

(e)

throughout was trifling.
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I. Agglutination of the stypical bacilli by antisers,

With the 5 antisera agglutination was absent or

slight.

With the antityphoid serum, C.D. showed the sggluti-
nation limit at 1:80, P.M. at 1:50, and the others were
not agglutinated at 1:25.

With the entiparatyphoid A (Brion-Kayser) serum, P.M.
was agglutinated to 1:100, W.B. and R.S. to 1:25, and

the others were not agglutinated at 1:25.

With the antiperatyphoid A (Schottmiller) serum, W.C.
was agglutinated to 1:50, W.B., C.D., and P.M. to 1:25,

and the 2 others were unaffected at 1:25.

With the antiparatyphoid B (Schottmuller) serum, P.M.
was sgglutinated to 1:60, W.B. at 1:25, and the others
not at 1:25.

With the antiparatyphoid B (Achard) serum, P.M. was
sgglutinated to 1:250, C.D. to 1:100, and the others

were not affected at 1:25

It will be seen that the extent of agglutingtion
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P.M. showed most agglutination of the 6, and was
acted on by &ll the antisera, the limit of 1:250 to which
it was agglutinated by the anti-Achard B serum being the
highest of any. A.R. was unaffected by an& of the sera.
R.S. and W.C. were sgglutinated each by 1, and W.B. and C.D.
by 3. It will be noted that P.M. and C.D., the bacilli which

least resembled B. typhosus in the fermentation tests and

the only 2 which formed indol, showed most agglutination.

II. Agglutination of the atypical bacilli by

patient’'s serum.
5 of the bacilli (the exception being C.D.) were
tested with the serum of the patient from whose urine they

were isolated. The results were very different from those

with the artificisl sera.

(a) The bacillus W.B. which was unaffected by the anti-

typhoid serum at 1:25 was agglutinated by the patient
W.B.'s serum to a limit of 1:6400, whereas the stock

typhoid bacillus was agglutinated less well (to 1:3000)

(b) The baeillus R.S., which was not sgglutinated by the

antityphoid serum at 1:25, was agglutinated by the
patient R.S.'s serum to 1:600 (1imit with stock

typhoid bacillus, 1:1800)
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(¢) The bacillus P.M., which was agglutinated to 1:50
with the antityphoid serum, was agglutinated by
P.M.'s serum to 1:200 (limit with stock typhoid
bacillus 1:1200)
(d) The bacillus W.C., which was unaffected by the anti-
typhoid serum at 1:25, was agglutinated by W.C.'s
serum to 1:70 (limit with stock typhoid bacillus
1:500)
(e} The bacillus A.R., which was unaffected by the anti-
typhoid serum at 1:25, was agglutinated by A.R.'s
gerun to 1:50 (limit with stock typhoid bacillus
1:800)
TABLE XXV
Agglutination of the stypical bscilli
Days after Limit with Limit with Limit of
Tame Dy o Heet. e ented. carmm. . T semum.  sieck bac
. with pat-
ient's
gerum.
W.B. 30th 2 No egg. = 1:6400 1:3000
R.8. 32nd 2 n " 1:600 1:1800
P.M. 37th of normal 32 1:50  1:200 1:1200
¥.C. 34th " te??. 18 No s&gs. 1:70 1:500
AR. 42ma " v 32 V'.' " 150 1:800
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The agglutination of these bacilli from the urine

with the patient's serum and not with the antityphoid serum

would seem {0 point either to some relationship between the

bacillus from the urine and the typhoid bacillus which csesused
the fever, or to a double immunization, both with typhoid

and this bacillus. The bacilli, however, were isolated

on the first day of their appearance in the urine, and in

the 2 instances in which the serum reaction was most active,

the test was carried out on the second day after the bacillus

first appeared. As agglutininins on organisms are not pro-

duced to any extent until the 6th day, it is evident that

if a double immunization took place,the bacilli which appear-

ed in the urine must for at least some days previously have

been exercising an immunizing influence on the patient.

III. Agglutination of the atypical bacilli by

acid solutions (Michaelis)

In Michaelis' acid test 2 of the bacilli showed

agglutination.

P.M. was slightly agglutinated in tube 3 ("typhoid"
type) and R.S. showed agglutination in tubes 2 to 6,
agglutination being complete in 5 and 6. The latter bacillus
was the only one tested‘which gave any reaction in tube 2.

The 4 other bacilli were unaffected.
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TABLE XXVI.

Agglutination of the atypical bacilli by acid solutions
(Michaelis]

(Complete agglutination is represented by 10)

) Agglutination in tubes.
Neme. 1 2 3 4 5 6

. W.B. - - - - - -
. N.C. - - - - - -
. N.R.. - - - - - -
R.S. - 5 7 8 - 10 10

. C.D. - - - - - -

[« TR & R S -

. P.M. - ‘ - 1 - - -

AJVM;égafwﬂ .
Remarks on the cases in which the artificial bacilli were found.

The cases in which these bacilli were found in the
urine presented no poiﬁts of difference from the ordinary
type of typhoid bacilluria. It is to be noted, however, that

. the bacilli appesred in the urine rather later in the disease
than in the cases of typhoid bacilluria (see Tsble III
"Cultures from urine" page 18).

In the earliest cases (P.M.) the bacilli sppeared
on thé 21st day, but the temperature had then been normél
for 5 days. In the others, bacilluria occurred respectively
on the 28th day (lst of normal temperature - W.B.), 30th day
(1est but one of pyrexis - R.S.), 38th day (6th of normal

temperature - A.R.), 49th day (16th of normal temperature -
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W.C.), and the 57th day (10th of normal temperature - C.D.)

The bacilluria was commonly of short duration,
lasting in 3 instances 1 dsy (W.B., A.R., P.M.), in 1
instence 2 days (C.D.), in one 3 days (W.C.), and in the

6th instance(R.S.) lasting for 10 days with & day's infevmissiey
on the 2nd day, until it disappeared permanently after the

administration of urotropin.

As the facts tabulated below will show, there was
no doubt that the patients from whose urine these 6 bacilli
were isolated suffered from enteric fever, although the
cultures from blood and faeces were negathive except in the

case of the blood of W.B.

Pacts to show that the patients from whose urine atypical

bacilli were isolated suffered from enteric fever.

1. W.B. Pyrexia lasted 28 deys.
Rose-gpots present.
Pulse comparatively slow (Temp.103.6° .
pulse rate 84)
Diarrhoea present.
B. typhosus grown from blood.

Widsl resction + (1imit 1:3000)

2. W.C. Pyrexis lasted 33 days.

Rose-spots present.



2. W.C.
(Contd.)

5. A.R.

4. R‘S‘

6. P.I.

132.

Pulse comparatively slow (temp.101.6°, pulse
rate 84)

- Spleen palpable.

Widel reaction + (limit 1:500)

Pyrexis lasted 32 days.

Rose-spots present. i

Pulse comparatively slow (temp.103.4°, pulse
' rate 96)

Diarrhoea present.

\
Widal reaction + (Limit 1:800)

Pyrexia lasted 33 days.

Rose-spots present.

Pulse comparatively slow (temp.103.6°, pulse
rate 92)

Diarrhoea present.

Widsel reaction + (1limit 1:1800)

Pyrexia lasted 47 days.
Pulse comparatively slow (temp.102.29, pulse

rate 84)
Diarrhoes present with peasoupy motions.

Spleen enlarged.

Widal resction +

Pyrexia lasted 16 days.

Rose-spots present.

Pulse comparatively slow (temp.103.8°. pulse
rate 94)

Widal resction + (limit 1:1200)
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SECTION III.

Further experiments on the atypical bacilli.

The fermentation and other tests to which the
atypical bacilli were subjected were carried out after their
isolation between November 1911 and February 1912. They
were kept in an ice-cupboard for a year on agar slopes at
& temperature of from 59 to 7° C. and were sub-cultured
at most twice. They were examined again subsequently to
Pebruary 1913, when the range of tests was extended and the
organisms grown in various other fermentable substances.

The final results as shown in Teble XXVII, together with
the results of the tests with B. typhosus in the same medis.

The bacilli showed certain features in common. They
were all Gram negative; all formed acid in glucose, and
acid and gss in maltose, mannite, saccharose, galactose,

laevulose, rhamnose, glycerin and inulin. B. typhosus does

not ferment saccherose, rhamnose or glycerin’and pro-

duces no gas in any of the medis employed. All 6 failed -

to ferment erythrite, adonite, dulcite, and dextrin, none
o

liquefied gelatin, and Vosges and Proskamer's reaction

was negative in each case.

fthe organisms are grown for o days in
* ggicggifpggzgﬁe~water% A solution of caustictpotashtls
added, and the tube allowed to stand gt'room ;?pera uret
for zi hours. If the reaction is positive, & a;°r§B°§n11
appearance is produced, resembling that of a wesk alcoholic

solution of eosin.
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Resctions of the

=
o ~
o 2 B B o 8 8 H 9
© © © © H © o 0 . :
2 % b B d b d 30 9 BS 20 g 8
o O o & o E o~ K e e O e -g ~
0 P $ 0 a8 o g G4 t; g o o =~ &
5438338588282 8 %%
s 3 3 88 3 448 & 53 86 55 &
B. typhosus A A A - - A A A - - - - - = A - -
w.B. A+ + - + + + 4+ + « o« = - F+ + -~ -
w.c. A+ ¢ -+ 4+ 44 - - - s
A.R. A+ + - + + + 4+ 4+ - = - - + F -~ -
R.S. A v v - T 4+ - - - -t
c.D. A + + - ¥ + F 4+ 4+ - - - - F F = -
P.M. A + + + 4+ 4+ + + 4+ + = - - + + A -

A - formation of acid, ' .- or in the last
column, presence of motility.

+ e« formation of acid and gas.
cC - " " " or clot.

Alk. = " voon alkali.
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XVII

atypical bacilli.

‘ Vosges &
Indol in Lique. Proskamer's Gram's
Litmus milk. peptone of reaction. stein. Mot~
1l dey. & days.l5 days. water. gelatin. ility.
A A A - - - - +
A A Alk. - - - - +
A A Alk. - - - - +
A A Alk - - - - +
A A Alk - - - - -
s L Mk - - - -
AOCO ..AiOCo A“.C. + - - ‘- +
:. 3 ,; b ;}f) ¥
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P.ll. was distinetly in a cless by itself. It alone
fermented lactose, raffinose, and amygdslin, forming acid
and gas in the 2 former, and acid in the last; and it was
the only bacillus to produce indol, and to form scid and
c¢lot in litmus milk.

The 5 other bacilli showed that they were closely
allied to one another, and 4, W.B., W.C., A.R., and C.D.
gave ldentical results in @ll the tests used. DPerhaps the
most characteristic feature of the 5 was the production of
8lkali in litmus milk after s few days' growth. This sharply
distinguished them from the typhoid group, which produces
permanent acidity in this medium, and from P.M. which pro-
duced acid and clot.

As hes been said, W.B., W.C., A.R., and C.D. ultimate-
ly gave the same results. In the first culture in inulin,
however, C.D. formed acid without gas, but in a sub-culture
from this ,produced slso gas. W. C. at first formed acid
without gas in galactose and laevulose, but when a fresh
culture was mede from the agar tube a month later, gas also
was produced. Similarly at first A.R. produced no gas in

saccharose, but in a fresh culture after 2 months produced

gas as well as scid. R.S. showed a greater divergence.

It was non-motile, and did not ferment arsbinose, in which

8ll the others produced acid and gas. 4 subsequent culture

‘Aa month later yielded the same result.
The result of the tests in 1913 yielded @§§§§§§§@ﬂ
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important differences from those carried out a year earlier,
and showed that the bacilli were in & somewhat unsteble

condition as regards fermentative powers.

The change in the characters of the bacillus C.D.
is difficult of explanation except on the supposition that
originally it included 2 strains, one resembling P.M. end
the other, the 4 other bacilli, and that the former strain
died out. Originelly C.D. fermented lactose, formed indol,
and produced acid and clot in milk. A year later it did
not ferment lectose, did not produce indol, and formed alkali
in milk.

The changes in the other bacilli were all in the
direction of greater fermentative powefs, though they had
been cultivated simply on ordinary ager. Whereas at first
they a1l formed acid only in maltose, & year later gas as
well as acid resulted from their growth. All now élso
produced gas as well as acid in mannite, whereas formerly
W.C. and R.S. produced only acid. A marked change took

Place with regard to their action on saccharose.

In the originel tests in saccherose (1912) P.M.

produced scid, C.D. scid with a bubble of gas, while the

other becilli left the sugar unchanged. When the tests

were repeéted in 1913, P.M. produced gas 88 well as acid,and

C.D. and R.S. produced acid. Gas production with P.M.
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and acid production with R.S. were new charascters, and

therefore successive sub-cultures were made with all the
bacilli to test whether further action on saccharose
resulted. A 2nd series of sub-cultures was made from the
1st at the end of 10 days, and a 3rd from fhe 2nd at the

end of a further 10 days.

W.B. and W.C. in the 1lst sub-culture were unchanged;

in the 2nd they formed acid, &nd in the 3rd acid and gas.
C.D. and R.S. in the lst sub-culture formed acid,
and in the 2nd scid and gas.

AR, in the 1lst sub-culture was unchanged, and

in thevznd, 3rd, and 4th formed acid, without gas.

The bacillus A.R. was kept for 2 months longer on

agar at 59-6%, and at the end of that time was found to

produce gas as well as acid in the first sub-oulture.

It was found also that acid tended to be produced
more rapidly'and gas in greater volume by all»the orgsnisms
with successive sub-cultures. For instance R.S. in the
first sub-culture produced acid at the end of 10 days,

, in the 2nd acid‘and some gas at the end of 4 days, and in

tﬁe 3rd, scid after 2 days, and subsequently & larger

volume of ges

Phess results esre shown in the subjoined table:-
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TABLE XXVIII.

Reasction of the atypical bacilli in saccharose.

(10 days® growth at 37°C)

Feb.1912 February, 1913. April, 1913
lst sub~ 1st sub- 2nd sub- 3rd sub- 4fth sub- 1st sub-
culture. culture. culture culture culture culture

(after (after (after
10 days) 10 days) 10 days)

1.Ww.B. S - A +
2.W.C. - - A +
3.A.R. - - A A A ‘ +
4.R.S. - | A + +b
5.C.D. +8 A + +b
6.P.M. A ‘ + - +b +b
A = formation of acid.
+ = " " " and gas.
a = gas formation very slight.
b = more gas than in previous subculture.

In the tests with glycerin (1% in peptone water) an

increase of fermenting power developed in the 2nd sub-

culture. At the end of 5 days no change was visible in the

colour of the litmus with any of the bacilli. After 10
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days, however, all except P.M. showed a tendency to form .
acid, the litmus having become of & purple tint. In the
next subculture: (made from the 1lst) all except P.M. pro-
duced slight acid and a little gas. P.i. showed no
tendency to bring about fermentation. In the 3rd sub-
culture, however, P.M. produced slight acid and a little
gas at the end of 10 days.

The results of the tests with glycerin are shown
in Table XXIX.

TABLE XXIX.

Atypical bacilli in glycerin (1% in peptone water)
(10 days' growth at 370C) '

1st sub-culture. 2nd sub-culture. 3rd sub-cultu:g
B.typhosus - - . -
W.3. A (slight) e
W.C. U . +
AR. A " . _, | +
R.S. A + _‘ +
.0, A (slight) s o+
P.M. - - R +

As has been mentioned, the bacilli were considered

at first to belong to 2 types -

(1) one resembling B.paracoli

(2) one resembling B. coli A.
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The power which the baéillus P.l. developed of
forming gas &8s well as acid in saccharose brought it into
conformity with the latter type, which, according to Wulff(as)’
produces acid and gas in lsctose, glucose, maltose, and
saccharose, and also in galactose, xylose and mannite.

He differentiates seversl subgroups of which 2 do not ferment
glycerin, adonite or dulcite. P.M. at first corresponded to
these subgroups, but was easily trained to ferment glycerin.

As regard the other bacilli, their development of
the power to ferment saccharose made their elassification
8s paracolon bscilli doubtful, as B. paracoli is not &
saccharose fermenter. If they were paracolon bacilli, then
they were developing new characteristics. The possibility
that they were modified typhoid bacilli ié unlikely, but
their sudden appearance in large number in typhoid urines was

in any case a curious phenomenon. If they were not altered
typhoid bacilli, then it is practically certain that their
origin was the intestine, and the fact that they were aggluti-

nated by the patient's serum, though not by the antityphoid

serum, seemed to point to an immunizing action of the bacilli

themselves or their toxins on the body.

The question of changes in the cherscter of micro-

organisms is an important one, and the work on the subject

within the last few years has altered our views with regard
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to the distinctions which exist among species of bacteria.

In 1906 Massini(sg)obtained & bacillus from & case
of en&ﬁ?itis which formed colourless colonies, like B.
typhosus, on Endo's medium (lactose-sulphite-~fuchsin-agar).
On the 3rd day of incubstion, however, small red papillse
appeared in the originally colourless colonies. Cultures
made from these papillase fermented lactose rapidly, like
B. coli, while cultures from the unstained parts of the
originel colonies produced similer unstained colonies,
which also on the 3rd dey showed red papillase. Two types
of bacilli were thus produced, a lactose-fermenting type,
which in sub-culture retained this characteristic and could
not be mede to lose it, and a non—lactose-fermentingAtype,
which tended constsntly in sub-culture to produce both

races. Massini called this bacillisgB. coli mutsebile.

Twort(40)showed that some typhoid-coli organisms
acquired the power of fermenting certsin sugers by long
growth in them. For instance, he trained-B. typhosus to

ferment lactose and dulcite.

R. Miller(41)showed that B. typhosus behaved towards
rhamnose as B. coli mutabile towards lactose, and considered

this to be the surest cultural method of recognising B.

typhosus.




143.

(42)isolated 8 races of typhoid-coli bacilli. -

Thaysen
4 of these fermented dextrose, masltose, and lsctose, dut
not saccharose. They could, however, be trained to ferment
saccharose. One férmented dextrose and maltose, not
saccharose or lactose, but 1t came to ferﬁent also the
latter, and thus resembled B. coli mutabile. Two others
resembled the preceding,but acquired the power of ferment-
ing saccharose. The 8th fermented dextrose, maltose, and

saccharose; but not lactose. It was trained to ferment

lactose.

Burri‘45)isolated & race of organisms which did not
ferment lactose or saccharose, but which acquired the power
of fermenting the latter. To this mutant he gave the name

B. perfectum.

Arkwright(44)isolated a bacillus of the B. acidi

lactici group seversl times from the urine of an old man.
This organism he found to exist in 2 varieties which differed
only és regards gaé formation, the first forming acid and
gas from certein sugars and alcohols, the second only sacid.
The two varieties gave identical serum reactions, and that
which 4id not produce gas was induced to do so by preliminary
growth in & medium conteining sodium formate.

It will be seen from these references that bacilli

have sometimes been trained to ferment certain sugars by
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lomg growth in them. Twort's experiments were of this
nature, and some of the changes which took pleace in my 6
bacilli. The changes in the latter were of 2 kinds

(1) those which took place as a result of training end

(2) those which occurred sponteneously. Of the former
kind were the power of A.R. to form acid and of W.B. and
W.C., acid and gas in saccharose;4C.D. to form gas in
inulin; and of P.M. to form scid and gas in glycerin. But
it is to be noted that the production by all of gas in
maltose, by W.C. and R.S. of gas in mannite, by P.M. of
ges in seccharose, and by R.S. of acid 1n saccharose were
new characteristics which developed during the year the
bacilli were stored on agar slopes at a temperature of
50-70C, and without eny contact with the sugars. The
bacillus A.R. also, which failed to produce gas in sacchar-
ose in & series of 4 sub-cultures made at intervals of 10
days, developed this power when kept for 2 months longer
on agar at a.temperature of sbout 60C, forming ges as well
as acid in the first sub-culture. Similarly W.C. acquired

the power of forming gas in addition to acid in galactose

o
and laevulose when left for another month at 6°C.

Reference has been made (see page 95) to the
development of agglutinability by & non-agglutinable typhoid
bacillus kept without sub-culture for 3 months (Lipschutz(lg)

and others); but chaenge in fermentative properties has
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usually been recorded as occurring after a course of 'train-
ing'. Sgrensen, however, has described a case of glycos-
uria in which an organism B. pneumaturise, was isolated

from the urine. This bacillus produced gas in the bladder

- and also ih artificial culture in medis conteining glucose,
lactose and saccharose. After 2 years, gas ceased to be pro-
duced in the bladder, and it was found that the organism

had lost the power of forming gas in sugar-containing medisa.
A year lster the bacillus in culture suddenly re-acquired the
power of forming gas, and shortly afterwards the patient
began to suffer again from pneumsturia. These changes

took place sponteneously.

While it is unlikely that the atypical bacilli which
I have described are altered typhoid bacilli, a mutation
form of B. typhosus has been described. In 1907 Mandel-
baum(46)isolated from the faeces of a typhoid-cerrier s
bacillus closely allied to B. typhosus, while he called
B. metatyphi.. Between 1907 and 1912 he obtained it 50

times from blood and faeces.(47) This organism differed

from B. typhosus chiefly in forming acid in the presence
of glycerin, instead of alkali, and was considered by

Mandelbsum to be & mutation form of B. typhosus produced
'by growth in the body. He found that on glycerin-agar
plates, some colonies of B. metatyphi produced papillae

of typicel B. typhosus.
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Morphological changes were brought about in

(48)who cultivated them in

typhoid bacilli by Almquist
verious decaying meterisls such as watery extracts of
dung. Growth was allowed to teke place for some weeks at
room temperature, and when sub-cultures were made on ager
‘and grown for & week, a production of spore forms was
found to have tzken place. These spores became typhoid

bacilli after 2-6 hours' incubation in & fresh sub-culture.

Almquist does not mention whether or not any change occurred
in the fermentative powers of the bacilli. This experiment

suggests the possibility of alteration in micro-organisms

by growth in the faeces.
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SECTION IV,

A note on bacilluris in female patients with enteric fever.

The 17 cases of bacilluris which have been described
ocourred in men. I had efterwards an opportunity of examin-

ing the urine of a few women suffering from enteric fever.

Bacilli were found to be present in large numbers
in the urine of 7 women, the physical characters of the
urine being such as have been described for typhoid bacilluria.
In 5 cases bacilli were present on the day in convalescence
on which the urine wes first examined. In the 6th case
bacilluria was known to exist at the onset of the fever,

and in the 7th case, (M.A.)}, the bacilli sppeared first in

the urine on the 27th day.
In the first 6 instances the beecilli,which were

métile, formed aoid and gas in glucose, maltose, mannite,
and lactose; acid and clot in litmus milk; indol in
peptone water, and a yellowish brown growth on potato, They
did not ferment saccharose nor liguefy gelatin. These are

the reactions of & typicel B. coli.

In the 7th instence bacilli sappesred first in the

urine on the 27th day (6th of normsl temperature). This
petient was recovering from & severe attack of enteric

‘fever, the Widal resction was positive, and B. typhosus
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had been grown from the blood of her daughter who was
i11 at the same time. The bsoilli were motile, and
fulfilled the routine tests which have already been describ-

ed for B. typhosus. With the bacilli were found cocel
which occurred in pairs and short chains. The bacteriuris

passed off in 2 dsys without treatment.

The contrast between the results of cultures from
male and from femsle urines is striking. In'1l7 cases of
bacillurie in men who suffered from enterie fever, B.

coli did not occur; in 7 oases in women, the micro-

organism isolated in 6 was B. coldl.
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RECAPITULATION OF RESULTS.

Dyphoid bacilli were isolated from a series of
patients suffering from enteric fever, chiefly from
blood, faeces, urine, snd (post-mortem) the spleen.
These were identified by fermentative and other re-
actions, and were then submitted to agglutination
tests. In most instances also the blood of the
patient from whom & bacillus was obtained was examined.
fov the presence of ag‘g\u\"\\{ms .

The serum of every patient from whom & typhoid bacillus
was obtained agglutinated the stock typhoid bacillus
well. In the tests with the sera of patients and the
stock typhoid and parstyphoid bacilli, group aggluti-
nation (that is, agglutination of allied, here para-
typhoid, organisms) was found fo be present in almost
every case: but the serun of a person artificially
immunized by inoculation with dead typhoid bacilli

did not at first agglutinate any of the paratyphoid
organisms. After a few months, slight group sggluti-

nation was present. This artificial serum was much more
active than any obtsined from 50 cases of enteric

fever.

In the tests with artificially prepared antityphoid
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and antiparatyphoid sera, and typhoid baecilli isolated
from the body, the bacilli which were isolated esrlier
in the disease tended to be agglutinated better than
those obtained later. The bacilli isoleted from
faeces were agglutinated much better by antityphoid,
and somewhat better by antiparatyphoid serun than
those grown from the blood. The bacilli isolated
from urine resembled those grown from blood rather

than those from faseces.

In the tests with the bacilli and the serum of the
patient from whom each was obtained, no connectioh
could be made out between the time of isolation and

the degree of asgglutination present. The bacilli from
blood were agglutinated very well, and much better than
those from faeces. The bacilli from faeces were
agglutinated rather less well than by antityphoid

serum.

Exeminetion of the bacilli by acid solutions of vary-
ing strengths according to the method of Michsaelis
gave unsatisfactory results, only helf of them showing
the supposed 'typhoid reaction'. Such uncertain
results mede the test of 1little value in the recog-

nition of the typhoid bacillus, and its differentiation

from other organisms.
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It wes found during the investigation of bacilluria

in men suffering from enteric fever, that in 6 cases
out of 17,the baeilli were not typhoid bacilli, but
members of the typhoid coli group, not previously
described. It hes always been supposed that the
organisms present in 'typhoid' bacilluris are typhoid
baeilll, or some contaminating orgenism, such as B.
coli. B. coli did not occur in any of the 17 cases.
In 7 instences of bscilluris in women with enteric
fever, on the other hand, the bacillus present was

found in 811 but one to be B. coli.

These atypicel bacilli appeered in the urine on the

average rether after the usual time for typhoid
bacilluria, and persistéd for quite & short time,

in 3 instsnces for 1 dey only. Their sappearance was
not attended by any comstitutionsl disturbance, and
in general, the cases resembled the ordinary cases

of typhoid bacilluria.

The bacilli, though prectically unaffected by the

artificisl santityphoid serum, were agglutinated in

varying degrees by the serum of the patient from whom

sach was isolated, in one case to a greater extent

than was the stock typhoid bacillus by the same serum.
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The 6 bacilli were stored on agar slopes at a temper-
ature of about 6°C, and on re-examination a year later
were found to have acquired greater fermgntative powers
with regard to certain sugars. This property hss
usuelly been described as developing by continued
growth and sub-culture of an orgsnism in & solution

of the suger, but with these bacilli the power, though
afterwards inoreased by sub-culture, developed in many

instances spontaneously.
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gerum of person inoculated with dead

typhoid bacilli.




158.

Widal reactions in person inoculated with

B. typhosus.

17/5/12. No agglutination of B. typhosus (Stock) at 1:25.

22/5/12. 500,000,000 bacilli injected subcutsneously.

(36 hours® growth in bouillon, killed at 53°C.
750,000,000 in 1 c.c.)

25/5/12. B.typhosus. 28/5/12 B. typhosus. 1/6/12 B.typhosus
l: 25 - + 4+ + + +
50 o+ + + +
: 100 - + o+ +
: 200 . - + + +
: 400 ' + + +
: 800 | | o + 4+ +

1
1
1
1
1
1 :1600 S | +++
1 :3200 | e - | + 4+
1 :6400 I
1 :12800 ST o+
1 :25600 B r +
1

:61200 . "‘J”' | ' -




159.

2/6/12.  Vaccine 1000,000,000 bacilli.

3/6/12 B.tyjéhosus. 5/6/12 B.typhosus. 8/6/12.B.typhosus.
1 :28 ++ + + + + + + +
1:580 + + + + + + + + +
1 :100 + + + + + + +++‘
1 :200 + + + + + + + + +
1 :400 + + + ’ + + + + + +
1l :800 + + + | + + + + + +
1:1600 + + + + + 4+ + 4+ +
1:3200 + + + + + + + 4 +
1:6400 + + + + + + + + +
1:12800 + + + + + + + + +
1:25600 + + + + + ‘ + + +
1:61200 +++ 0 r .. **
'1:102400 + ‘ ‘ +
1:204800 _ - + - +

1:409600 - - -




160.

B.paratyphosus A B.paratyphosus B.

12/6/12. B.typhosus. Br.-Ka. Schott. sSchott. Achard.
1: 25 R o - - -
1 : 50 + + +
1 :100 + + +
1 :200 + + +
1 :400 >+ o+
1 :800 + } +
1:1600 + + +
1:3200 + + +
1:6400 + + +
1:12800 + + +
1:25600 + + +
1:57200 S+ 4+
1:102400 S+
1:204800 -

24/10/12.

l:25 + + + + + - +
1l : 50 + o+ o+ + - -
1 :100 + + + -

1 :200 + +

1 :400 + +

1 :800 +

1:1600 +

1:3200 -




B.typhosus.

B.paratyphosus A.

161.

B.paratyphosus B

Br-Ka. .Schotd

Schott. Achard

1
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APPENDIZX B.

Tables showing agglutinatlon of¢

gtock bacilli and autogenous bacilli

by patients' sers.

b\ Vi e,



1. J.H.

Day Serum

Bac.

1l62.

B.

pare-

1
|

of dilu~ B.coli <from B.typh- B.paratyphosus A. typhosus B
test. tion. (urine) blood. osus. Br-Ka.Schott. Schott.Achardf
ath 1 : 25 - - - - -
7th 1 : 25 + 4+ 4+ 4+ + + + + + + +

1: 50 + + + + + + + + + + +
1 :100 + + + + + + + +
1 :200 + - + + +
1 :400 - +
1l :800 -
1:1600
1:3200
8th 1 : 25 + ++ + + + + + + + + 4+ + +

1 : 50 + + + + + + + + + + +
1 :100 - + + 4+ + + + +
1 :200 - - + + -
1 :400 -
1 :800
1:1600 ‘

" 9th 1 : 25 o+ o+
1 :50 ; +
1 :100 +
1 :200 +
1 :400 -



1. J.H.

(Contd)

Day
of

Serum

Bac.

dilu- B.coli from

163.

B.para-

B.typh- B.paratyphosus A. typhosus B.

test. tion. (urine)blood. osus. Br-Ka. Schott. Schott.Achard
10th 1:25 + + +
1:50 + + +
1:100 + +
1:200 +
1:400 -
11th 1:25 PR
1:50 + + +
1:100 + -+
1:200 +
1:400 +
1:800 -
12th 1:25 + + +
1:50 + + +
1:100 + +
1:200 +
1:400 +

1:800




. 164.
2., J4.7.

Day Serum Bac. '
of dilu- from B.typh- B.paratyphosus A.B.paratyphosus B.

test. tion. blood. osus. Br-Xs.. Schott Schott. Achard.

8th 1:25 + + + + 4+ + + + + + + + + + +
1:50 + + + + + + + + + + +
1:100 + + + + + + - + o+
1:200 + 4+ + + + -
1:400 + + -~ -

1:800 + +
1:1600 + +
1:3200 | +
1:6400 -
23rd 1:25 4+ o+ o+ + + + + + + + 4+ o+ + o+
| 1:50 + 4+ 4+ + + + + + o+ + o+ + 4+
1:100 + + + + + + - + + +
1:200 + + + 4+ - +
1:400 : - - + + -
1:800 +
1:1600 +
1:3200 -

24th Vacecine 250,000,000 (bacillus from blood)




165.
2, J.T. (Contd)

Day Serum  Bac.
of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B.

test. tion. blood. osus. Br-Ka. Schott. Schott.Achard
26th ..... e el |
1:100 2 R
1:200 + + +
1:400 + + +
1:800 - +
1:1600 +
1:3200 +
1:6400 - *
28th ¢cvve thiin aeeenn
(§.1)
1:100 + + cevew
1:200 + + .
1:400 S PR
1:800 + + +
1:1600 - + +
1:3200 + +
1:6400 +
1:12800 +

1:25600 -




2. J.T. (Contd) 166.
Day Serum Bac.
toat. bion. blood. oasm. BR-Ear Seholt. L Bobabt. LeTera
N.42 1:25 + + + + + + + + + + - + +
1:50 + + + + + + + - + +
1:100 -+ + + + + + -
1:200 + + + + +
1:400 + + +
1:800 + +
1:1600 - +
1:3200 +
1:6400 -




167.

1:25600

3. H.M.
'Day Serum DBac.
of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B.

test. tion. urine. osus. r-Xa. Schott. Schott. Achard

10th 1:25 F 44 + - + 4
1:50 + + + + + - + +
1:100 + + + + +
1:200 + + ; +
1:400 + + -
1:800 + +
1:1600 - +
1:3200 +

22nd  1:25 oE o+ 4+ + + + + + + + +
1:50 + + 4 + 4 + +H¥ : .+‘ +"+ + + +
1:100  + + + + + + + + 4 +' + + +
1:200 + + + + + + + - - + +
1:400 + 4+ + + + + +
1:800 + 4+ 4+ + + +
1:1600 + + + -
1:3200 + +
1:6400 ) + +
1:12800 - +




168.

4. I.E.

Day Serum Bsec.

of dilu- B.typh- B.paratyphosus A. B.paratyphosus B.

test. tion. osus. Br-Ks. Schott. Schott  Achard

13th 1:25 + + + + + + + + + + +
1:50 + + + + + - + + + + +
1:100 + + + + + + + +
1:200 + + + + + + +
1:400 + + + - + +
1:800 + + + - -
1:1606 + + +
1:3200 + +
1:6400 +
1:12800 -

5. M.D.

12th 1:25 + + + + + - + + + +
1:50 + 4+ 4+ 4+ + + + + + +
1:100 +++ 4+ 4+ - +
1:200 + + + + + +
1:400 + + + + + -
1:800 + +
1:1600 + -

1:3200




6. S.M. 169.

Day Serum Bac. . _
of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B
T~

test. tion. faeces. osus. Schott. Schott. Achard.

13th 1:25 ‘ + + + + + + + + + + +
1:50 o+t + + + +
1:100 PR - - + +
1:200 + o+ o+ + .
1:400 frr -

1:800 + +
1:1600 +
1:3200 +
1:6400 -

25th 1:25 +E 4+ | + - + + +
1:50 + + + 4+ + o+ - + + +
1:100 + + + + + + | ' o o +
1:200 + 4+ + + ) ~

-+ 1:400. o+ |
1:800 - -

N.42 1:25 R st + +
1:50 + + + §'+ o+ + + + +
1:100 T - + -
1:200 + + 4+ + o+ o+
1:400 + + + o+ o+
1:800 - - + +
1:1600 , + o+
1:3200 , + +

1:6400 =




7. BE.M. 170.

Day Serum Bac.
of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. <faeces. osus. Br-Ka. Schott. Schott. Achard.

14th '1:25 + 4+ 4+ o+ + 4+ S + + + 4+ 4+ +++
1:50 + + + + + + + + + + + + + + +
1:100 + + 4+  + + 4+ + + + + + 4+ + + 4+
1:200 + + + + + + + + + + + +
1:400 + + + + + + + + - + +
1:800 + + + + + + + - -
1:1600 + + 4 + + + +
1:3200 + + + -
1:6400 + +
1:12800 - -

Bsgc.
8. D.M. from
blood.

14th ........... . N cenee tesemssance D .
1:50 + + + + - - + + +
1:100 + o+ o+ + o+ o+
1:200 + + + + + +

28th 1:85 4 4 4 eeeer eeenn o
1:50 O T . + + +
1:100 4+ e + + + +
1:200 . TR - + + +
1:400 + + ceeen + + +
1:800 + 4+ + + + ) +
1:1600 + + + + + - +
1:3200 + + + -~
1:6400 - +

1:12800 . -



8. D.M. {Contd) 171.

Day Serum Bac.
of dilu~ from B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. %¥Hlood.. osus. Br-Ka. Schott. Schott. Achard.

1 2 v+ Che s e eesans
1:50 + + + + - - + 4+ +
1:100 + + + - + + +
1:200 + + + + + +

28th 1:25 + + 4+ e ceeee e coues
1:50 + + + L. veee + + +
1:100 + + 4+ ..... o+ | + 4+ o+
1:200 + + é oo - + + +
1:400 S s | + + +
1:800 + 4+ 4+ + +
1:1600 + 4+ o+ +
1:3200 o+ | -
1:6400 - +
1:12800 -

' ¥ 7 TE LYDE Lii

36th ..... ..... ceees
1:1600 + +
1:3200 - +
1:6400 -

36th ' Vaccine 250,000,000 (bacillus from blood)




172.

8. D.M.(Contd. )

Day Serum Bac. 1
- of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. blood. osus. Br-Ka. Schott. Schott. Achard

41st .....
(N.4)
1:200 + .
1:400 oo,
1:800 ...,
1:1600 + +
1:3200 +
1:6400 .
1:12800 i,
N? ..
1:200 + ......
1:400 + i
1:800 - ces s
1:1600 +
1:3200 -
N.7 Veceine 250,000,000 (bacillus from blood)
N.10 ......
1:200 + .
1:400 + 4
1:800 - T




173.
8. D.M. (Contd)

Day Serum Bac.
of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B
test. +tion. blood. osus. Br~E§Typ Schott. Schott. Achard

N.12 ..... .

1:6400 +
1:12800 -

N.15 ......
1:200 + + v
1:400 + ceees
1:800 - seaes
1:1600 +
1:3200 -

N.19 .....
1:200 + + + eea s

1:400 + + 4+ ++
1:800 + + +
1:1600 - -

N.39 1:25 + + + + + + + + + + + 4+ +
1:50 + + + + + + - + + + + + + +
1:100 + 4+ o+ 4+ + + + + + + +
1:200 + 4+ + 4+ + + + -

1:400 + + + + + - -




8. D.M. (Contd). 174.

Day Serum Bac.
of dilu- from B.typh~ ' B.paratyphosus A. B.paratyphosus B

test. tion. blood. osus. Br-Ka. Schott. Schott. Achard.
N.39(Contd) |

1:800 - + o+ -
1:1600 + +
1:5206 -

9. A.B.

14th 1:25 + + + + + + + + + + + + + + o+ o+ +
1:50 + A+ e a4 + o+ o+ o+ o+
1:100 + + + + + + +v+ + + + + + +
1:200 + + + + + + + + ‘ + ” - + +
1:400 + + + + + + + + - _ +
1:800 + + + + + + + +
1:1600 - + + + + + S S
1:3200 + + | + + -
1:6400 + +
1:12800 =+ -

1:25600




175.

10. A.W.

Day Serum Bac.

of dilu- from B.typh- B.paratyphosus A. B.paratyphosus. B

test. tion. fasces. osus. "ﬁﬁ:ﬁ57x2_§353¥f. Schott. Achard.

15th 1:25 it eeeen eeeeeee e bor o+
1:50 + + + - + - +
i1:100 ... - -
1:200 cesen
l:400 ...
1:800 +
1:1600 ~ '

23rd ......

(N.2)
1:100 . - + +
1:200 oo +
1:400 + -
1:800 -

N.42 1:25 e A+ + + 4 4 44
1:50 + + + + + B + + + + 4+ +
1:100 + + + + T+ R A + + +
1:200 + + - - - +

1:400 - - : ' ~




1:6400

11. J.R. 176.
Day Serum Bsc. B
tost. tion. fasoes. ovns. “Becks llSshort: Sebore Bensrs
15th 1:25 + + + + + + + 4+ + + + +
1:50 + + + o+ + + + +
1:100 + 4+ + + + + +
1:200 + + + - - -
1:400 + + -
1:800 + +
1:1600 +
1:3200 +
1:6400 -
12. E.C.
15th 1:25 + 4+ + 4+ o+ + + + + + 4+ o+ 4+ 4+
1:50 + +'+ + + + + + + + + + + +
1;100 + + + 4+ + 4+ + + + + + +
1:200 + +  + 4+ + + + + - -
1:400 + + + + + + +
1:800 + + + + -
1:1600 + + +
1:3200 - - +




177.

13. M.F.
Day Serum Bac.‘ |
tost. tion. sploan. osnb. Heoke lishort Sihrriitaopas;”
15th 1:25 + +  + 4+ + - -+ + +
1:50 + + + ¥ - - - +
1:100 + + + + + -
1:200 + + + -
1:400 + + o+
1:800 + - -
1:1600 -
14. W.A. Bac.
- (4.W.)
faeces.
15th ......
1:50 + + + + - - +
1:100 N
1:200 ‘ vewes
1:400 vesas
1:800 +
1:1600 =
Rdrd ......
1:100 ceees +
1:200 censn -
1:400 vesos
1:800 +

)
1]



178.
14, W.A. (Contd)

Day Serum Baec.
of dilu- (A.W.) B.typh- B,paratyphosus A. B.paratyphosus B
test. tion. faeces. osus. Br-Ka. Schott. Schott. Achard.

46th 1:25 ++ 4+ 4+ o+ + + + + o+ 4+ 4+
(N.20)
1:50 + + + + 4 4 _ + + + + +
1:100 + + % + + } + + + + +
1:200 + + + + - - + + -
1:400 + 4 -
1:800 + + ' +
1:1600 - + | +
1:3200 - _
N.20 Vaccine 100,000,000 (bsaillus from father's feeces)
N.2Y ......
1:400 + +
1:800 + +
1:1600 - -
N.83 .....
1:400 + + + o+ + +
1:800 + +
1:1600 - -
N.25 .....
1:400 + + o+ 4+
1:800 ; +
1:1600 - -

N. 27 Vaccine 100,000,000 (bacillus from father's faeces)




14. W.A. (Contd) 179.

Day Serum Bac.
of dilu- (A.W.) B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. fmeces. osus. Br-Ka. Schott. Schott. Achard.

N.29 ......

1:400 + + +
1:800 - +
1:1600 +
1:3200 -
N.B2 ...
1:200 + + caeee
1:400 + + +
1:800 - +
1:1600 -
N.38 .....
1:200 e
1:400 + + +
1:800 - +
1:1600 | +
1:3200 ~
N.328 Vaccine 100,000,000 (bacillus from father's faeces)
N.40 ..
1:200 + o+ aeees
1:400 + + +
1:800 - +

1:1600 -




180.

14. W.A. (Contd)
Day Serum Bsc.
of dilu- (A.W.) B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. <faeces. osus. Br-Ke. Schott Schott. Achard.
N.42 ......
1:200 + 4+ e
1:400 + + +
1:800 - +
1:1600 +
1:3200 -
N.68 1:25 + + + + 4+ + + o+ 4+ 4+ + 4+ 4+ + 4+
1:50 4+t - + + + + + + + +
1:100 + + +‘ + + + + + + + + + + +
1:200 + + + + + + + + + + -
1:400 + + + + - + + + +
1:800 + + + + +
1:1600 - + - -
1:3200 +.
1:6400 -
15. L.P. Bac.
from
urine.
56th 1:85 + + + + + - + + + +
(N.1)
1:50 - + + + + + +
1:100 + + + + v+
1:200 + + - - -
1:400 + +
1:800 +
1:1600 +

1:3200



181.
15. L.P. (Contd)

Day Serum Bac. m
of dilu~- from B.-typh- B.paratyphosus A. B.paratyphosus B
test. tion. urine. osus. Br-Ks. Schott. Schott. Achard.

N.18 ......

1:100 ..., - + + -
1:200 cesen - - -
1:400 + +
1:800 - -

16. A.R.

16th 1:25 ++ + - + - +
1:50 4+ o+ 4+ + -
1:100 ' + + + + -

1:200 + o+ o+
1:400 - B
1:800 4
1:1600 | -

N.42 1:25 o+ + + + 4+ + + +
'1:50 + + 4+ + - + +
1:100 - +++ A+ - -
1:200 : + + -t
1:400 , ++ 0+ 4+
1:800 o+ +
1:1600 - , -

= Not B. typhosus.



182.

17. T.K.
B.para- B.para-
Day Serum Bac. from typhosus A.  typhosus B.
of dilu- Rose- B.typh-

test. tion. spot. Peeces. osus. Br-Ka. Sohott. Schott.Achard

16th 1:25 + o+ + . _ .
1:50 + + + = + -
1:100 PR )
1:200 + + +
1:400 + + 4+
1:800 4+
1:1600 o+
1:3200 +
1:6400‘ D -
24th 1:25 + 4+ + +++ + +‘+
1:50 + + + + 4+ + + +
1:100 + + + + 4+ ++ 4+
1:200 + + + o+ o+ B
1:400 + + + + + + + +
1:800 + + + + + + ;
1:1600 ++ + - 4+
1:3200’ + + + 4
1:6400 .t +
1:12800 - -

25th Vaccine 250,000,000 (bacillus from rose-spot)




183.
17. T.K. (Contd)

Day Serum Bac. from B.para- B.para-
of dilu- rose- B.typh- typhosus A. typhosus B

test. tion. spot. faeces. osus. §§§§ET§EEE?f. EE%E??:EEEE?E
27th .....

1:400 . + cases

1:800 . + .o

1:1600 ..... - .

1:3200 + + +

1:6400 + -

1:12800 -
29th .......

1:400 . + + oo

1:800 ‘o + + oeene

1:1600 oo + 4+ o+ + o+

1:3200 + + +

1:6400 + - - ’ ’

1:12800 -
35th ......

1:400 ..... + + PN

1:800  ..... e

1:1600 + + - + o+

1:3200 + + + +

1:6400 + +

1:12800 - -

35th Vaccine 250,000,000 (bacillus from rose-spot)




184.
17. 7.X. (Contd)

Day Serum Bac from B.para- B.para-
of dilu- YTose- B.typh- typhosus A, tyghosus B.
test. tion. spot. faeces. osus. Br-Ka.Schotf. Schott. Achard

37%h  ......

1:800 . + oo
1:1600 ..... + ..
1:3200 + + - + +
1:6400 + +
1:12800 - -
N.2 cerese
1:800 . . + oo
1:1600 ..... ~ .
1:3200 + + +
1:6400 | + +
1:12800 - -
N.42 1:25 + + + 4+ o+ + o+ + 4 - -
1:50 + + + + 4+  + + + +
1:100 + + + + + + + -
1:2800 + + + + +
1:400 + + - -
1:800 .+

1:1600




185.
18. B.E.
Day Serum Bac.

of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. wurine. osus. Br-Ka. Schott. Schott.Achard.

17th 1:25 .. - - S
1:50 | e
1:100 ' 4+ 4
1:200 ' + + +
1:400 o + o+
1:800 | + +
1:1600 | | N
1:3200 | N N
1:6400 o _ +
1:12800 L | 3 ]

27th ..... B
1:50 = Traiea -+ + 4+
1:100 - b .I . _ b+

1:200 | ; | + 4
1:400 | - - .4
1:800 ' +
1:1600 e “,:.ﬁ.“ -

19. J.%. |

17th 1:256 + + + + 4+ + + - - +
1:50 + + + + + + + »v S -
1:100 + + + + + + -

1:200 + + + + + +

1:400 + + + o+ +



186.
19. J.L. (Contd)

Day Serum Bac.
of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. wurine. osus. Br-Ksa. Schott. Schott. Achard.

17th (Contd)

1:800 + + + +
1:1600 ++ +
1:3200 + -
1:6400 -

26th ......

(N.3

R.0)1:100 + + ceres
1:200 + e
1:400 + ceees
1:800 - +
1:1600 ‘ -

R.1 Vaccine 100,000,000 (bacillus from urine)

R.2 i:ééé + + cooes
1:400 + + +
1:800 + +
1:1600 - -

R.3 ...
1:400 + RS
1:800 + +
1:1600 - -

R.a ...... |
1:400 + + +

1:800 - -




187.
19. J.L. (Contd)

Day Serum Bac.
of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B
tegt. tion. urine. osus. Br-Ks. Sehott. Schott. Achard.
R.5., .....

1:400 + +

1:800 - - ' -
R.5 Vaccine 100,000,000 (bacillus from urine )
R.6 ..

1:100 + + ceeans

1:200 + i

1:400 - + +

1:800 -
R.7 ...

1:200 + .o

1:400 - +

1:800 -
R.8. .....

1:100 + cee

1:200 - + +

1:400 +

1:800 -
R.9 .....

1:100 + + ceeee

1:200 + + +




188.

1:25600

20. P.B.
Day Serum Bao.
of dilu- from B.typh- B.parastyphosus A. B.paratyphosus B
test. tion. faseces. osus Br-Ka. Schott. Schott. Achard.
17th 1:25 + 4+ 4+ ++ 4+ + + + + + 4+ + +
1:50 + + + + o4+ + + + + +
1:100 + + + + 4+ + + + + + -
1:200 + + 4+ + + + + + + +
1:400 + 4+ 4+ 4+ + + - -
1:800 + +  + + + -
1:1600 + 4+ o+ + +
1:3200 + 4+ o+ + +
1:6400 + o+ 4+
1:12800 + -+
1:25600 - - i e
29th .......
(X.0)
1:1600 caes + + +
1:3200 oo + + +
1:6400 + + o+ + o+
1:12800 + { + +
1:25600 + +
1:51200 - -
N.o. Vaccine 50,000,000 (bacillus from faeces)
N1, .......
1:12800 + +




189.
20. F.B. (Contd)

Day Serum Bac.
of dilu~ from B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. faeces. osus. Br-Xa. Schott. Sehott. Achard.

N.2  .e....
1:6400 + + +
1:12800 + +
1:25600 - -
N4 .......
1:3200 + + + +
1:6400 + + + +
1:12800 + _ +
1:25600 + + .
1:51200 - -
N.4 Vaccine 75,000,000 (bacillus from faeces)
N.5 ......
1:6400 + +
1:12800 - +
1:25600 -
N6 .enne.
1:6400 + +
1:12800 + -
1:25600 -
N.7 ...... .
1:6400 + + + 4+ +
1:12800 + + +
1:25600 - +

1:51200 -




ﬁ& 8

20. F.B.

(Contd )

Day

Serum Bac.

190.

of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. faeces. osus. “§¥:f57E2§EE3fET chott. Achard
N.8. ......

1:6400  ...... +
1:12800 + -
1:25600 -

N.8 Vageine 100,000,000 (bacillus from faeces)

N9 ..nes
1:3200 + +
1:6400 - ~

N.10 ......

1:3200 + + +
1:6400 + -
1:12800 +
1:25600 -

N.11 ..... .

1:3200 + + + +
1:6400 + -
1:12800 -

N.42 1:25 + 4+ 4+ o+ ++ + + + + + 4+ o+ 4+ 4
1:50 + 4+ 4+ 4+ + o+ + + + +
1:100 +++ + 4+ 4+ +++ - - -
1:200 + ++ + 4+ + +
1:400 ++ + o+ + +
1:800 ++ ++ + + +



20. F.B.(Contd) 191.
Day' Serum Bac.
of dilu- from = B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. faeces. osus. Bp—Ka. Schott. Schott. Achard.
N.42 (Contd) |
1:1600 + + + | +
1:3200 + + +
1:6400 - + -
1:12800 +
1:25600 -
21. I.M.
. 17th 1:25 ++ o+ + 4+ ++  + 4+ 4+ 4+ ++ + + +
(N.0)
1:50 + + 4+ 4+ 4 ++ ++ + + + + + +
1:100 + + o+ + + + + + + + +
1:200 + + o+ + + + + + + +
1:400 ++ 4+ + + + - - +
1:800 + + + + -
1:1600 + - ~
1:3200 -
22. C,T.
18th 1:25 + 4+ + + o+ + o+ + + +++
1:50 + 4+ 4+ + 4+ -+ +7 - +
1:100 + 4+ + 4+ + 4+ +>+ - -
1:200 + 4+ o+ ++ + +
1:400 + + + + +
1:800 + + o F

1:1600




l92.

23. S.T.
Day Serum Bsec.
of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. blood. osus. Br-Ka. Schott. Schott. Achard.
19th 1:25 + + + + + + + - + +
1:50 + 4+ 4+ + 4+ + - -
1:100 + + + + +
1:200 + + + + +
1:400 + o+ b+
1:800 + +
X:1600 + +
_1:3200 - -
%%i§§4%225 + ++ ++ 4+ + 4+ + + + + 4+ 4+ + +
1:560 + + + | + + + + + + + ‘ + + + +
1:100 + + + +'+ + + + ' + + +
1:200 + 4+ +++ 4+ 4+ - + +
1:400  ++ + 4+ .+ - -
1:800 + + + 4 -
1:1600 + +
1:3200 - -
25. M.G. Bac.fm.
faeces. 4
19th 1:25 + 4+ +  + 4+ + + + +++ ++ 4+ + + +
1:50 + + 4+ o+ 4+ + + + ++ o+ + +
1:100 +++ +4+ 4+ +++ + + + o+ + +
1:200 + 4+ 4+ + + 0+ + + - +
1:400 + ++ +++ + + - \ -
1:800 [ +

1:1600 o+ + + +




25. M.G. (Contd) 193.

Day Serum  Bac.
of Qilut- from B.typh- B.paratyphosus A.B.paratyphosus B
test. ion. faeces. osus Br-Ka. Schott. Schott. Achard.

19th (Contd)

1:3200 + 4+ o+ 4+ + +
1:6400 + + + + +
1:12800 - + -
1:25600 - )
Bac
26. J.M. from
urine
20th 1:25 + + + + 4+ 4+ + + + + + + + +
1:50 + + + + + + + + + + + + 4+
1:100 + + + + + + + + - -
1:200 + + + + + + -~ -
1:400 + + + +
1:800 + -
1:1600 -
Bac
27. D.R. from
blood. -
1:25 + + + + + + + + + 4+ + +++  + 4+
1:50 + + + + + + + + ++ + + + + + +
1:100 + + + + ++ + + + + + + + + +
1:200 + + + ++ + +++ + + -
3:400 + + + +++ 0+ 4+ - +
1:800 + 4+ + + + + + + -
1:1600 + + + + + +
1:3200 + + + + + -
1:6400 + + + +
1:12800 + + +

1:25600 - -




28. M.E. 194.
Day Serum  Baec. :
of dilu-  from B.typh- B.paratyphosus A. B.paratyphosus B

test. tion. faeces. osus. Schott. Achard.

20th 1:25 + 4+ 4+ 4+ ++ 4+ + + +
1:50 + 4+ o+ o+ 4+ + 4+ 4+ + o+
1:100 + 4+ o+ o+ o+ + + + +
1:200 + + o+ + 4+ + +
1:400 + o+ + + + -
1:800 + o+ 4+ -
1:1600 + o+ + +
1:3200 o+ + +
1:6400 - + +L
1:12800 -

29. A,T.

21lst 1:25 + + + + + + +
1:560 + + +- + + + +
1:100 - + + + - + +
1:200 + + + +
1:400 + + + -
1:800 o+t
1:1600 | + +-

1:3200




30. P.M.

195,

Day Serum  Baoc.
of dilu- from = B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. ﬂrinsu, osus. -—gr-Ka. Schott. Schott. Achard.
N.37 1:25 + 4+ 4+ + + + + + + + + + + +
1:50 + o+ o+ o+ + + + + + + +
1:100 + o+ 4+ + + + + + -
1:200 + 4+ + + + + - + +
1:400 - 4+ + + + + +
1:800 + + +
1:1600 - -

2 Not B. typhosus.

3l. F.M.

8lst 1:25
1:50
1:100
1:200
1:400
1:800
1:1600

1:3200

1:6400

Bac.

from

faeces.

+

+

+

+

+

+

+

+

+

+

+

+ + + - + o+
+ + - +
+ 4+ +
N\
4 -
+




196.
32. J.B.

Day Serum  Bac. :
of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. blood. osus. Br-Ka. Schott. Schott. Achard.

22nd 1:25 + + - + + + + +
1:50 + + + ¥ + +
1:100 + + ' + - +
1:200 + - -
1:400 -

N.40 1:25 + o+ + - + + + o+ + +
1:50 IR - - + 4+ o+ + +
1:100 PR + 4 + o+
1:200 o+ + 4+ , - +
1:400 + + m
1:800 - +

_1:1600 | -

33. J.F. | '

231 1185  eeeeees ieen - - - _
1:50 b eeaain S -
1:100 ..... ceeen + | -
1:200 ..... s - - 4
1:400 ceeee o+ ' o . +
1:800 + + C | +

1:1600 - - -




33, J.F. (Contd) : 197.

Day Serum  Bac.
of dilu-~ from B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. blood. osus. Br-Ksa. Schott. Schott. Achard.

N.42 1:25 + 4+ +  + 4+ + + + + + +
1:50 + + + + + + - - - +
11:100 + + + + + o +
1:200 + +  + + + _
1:400 + o+ + o+
1:800 + +
1:1600 - -

54. R.R.

N.42 1:25 + 4 e+ - - -
1:50 + + + +
1:100 + + +
1:200 = - 4
1:400 | +
1:800 ' -

35. C.M.

N.42 1:85 + + + + - b+ o+
1:50 + o+ - | o+ +
1:100 o+ - -

1:200 -




198.

36. T.E.
Day Serum
of dilu- B.typh- B.paratyphosus A. B.parstyphosus B.

test. tion. osus. Br-Ka. Schott. Schott. Achard.

24th 1:25 + o+ o+ - + + + ; + +
1:50 + 4+ + o+ + + 4+ o+ + o+
1:100 + + + + + + + 4+ + + +
1:200 + + + + + + + + 4+ +
1:400 + + + + + - + + +
1:800 + 4+ + + ' + +
1:1600 + + + + + - -
1:3200 + + +
1:6400 + -
1:12800 -

37. M.H.

256th 1:25 + + + ' + s + + +
1:50 + + + - - + +
1:100 + + + v - +
1:200 + + + ) , -
1:400 + +
1:800 +
1:1600 +
1:3200 +

1:6400 -




38. C.W. 199.
Day Serum B.para- B.para-
of dilu- Bac.from B-typh- _typhosus A. typhosus B.
test. tion. blood. urine. ogus. Br-Ka. Schott. Schott.Achard
27th 1:25 + + S A T A
1:50 T R T T T S S i i i
1:100 + + + + 4+ o+ + + + + + +
1:200 + + + + o+ + + + + + -
1:400 + o+ 4+ + o+ o+ - + -
1:800 + + o+ + + -
1:1600 - + o+ o+
1:3200 + + +
1:6400 - +
1:12800 -
39. W.C.
28th 1:25 + + + + ++ 4+ + + 4+ +
1:50 + + + + + + + + + +
1:100 + + + + + + -
1:200 + + - - +
1:400 + -
1:800 -
=
N.34 1:25 + + + + + + + + 4+ 4+ + o+
1:50 + o+ 4+ 4+ + 44 + + o+ o+ o+ o+
1:100 -+ + 4+ + + + + + + + +
1:200 + o+ + + + + + -
1:400 + 4 - e
1:800 - + o+ -
1:1600 +

1:3200

)

2 DNot B.typhosus.




40. W.P. ' 200.
Dey Serum  Bac.
of dilu- from B.typh- B.parastyphosus A. B.paratyphosus B
test. tion. urine. os8us. —§¥:§ETEE§EEEEfT Schott. Achard.
1:25 +++  + 4+ 4+ + 4+ + + + + 4+ +
1:50 + 4+ + o+ o+ + + + + + 4+ +  + + +
1:100 + 4+ + o+ 4+ 4+ + + + + + + + +
1:200 + + 4+ ++ + + + + + + +
1:400 + + + + + + + + + +
1:800 ++ 4+ + 4+ o+ - - ~ +
1:1600 + + + + + + -
1:3200 + + 4+ +
1:6400 + 4+ + + +
1:12800 + + +
1:25600 - +
1:51200 -
N.42 1:85 ++ o+ 4+ + + + + + + + + + +
1:50 + + + + + o+ 4+ + + + +
1:100 + + + + 4+ + + -
1:200 - - + + + - -
1:400 + + +
1:800 + +
1:1600 +
1:3200 +
1:6400 +

1:12800




41. J.G. 201.

Day Serum  Baec.
of dilu- from B.typh- B.paratyphosus A. B.paratyphosus B
test. tion. blood. osus. Br-Ka. Schott. Schott. Achard.

29th 1:25 A F FE o+t + + + o+ 4+
1:50 + o+ F o+ + 4 F A+
1:100 + + + + 4+ 4+ 4+ + + + + + + + + +
1:200 + + + + 4+ 4+ + 4+ - - + +
1:400 + + + + 4+ 4+ + 4+ + + +
1:800 + + + + 4+ 4+ + + + +
1:1600 + + + S -
1:3200 + + + + +
1:6400 + +4 + +
1:12800 + + -
1:25600 - - |

42. G.U.

N.20 1:25 + + + + + + + + + + + +
1:50 | + + + + + 4+ + + + + +
1:100 + + 4+ + 4+ 4+ S+ 4+ + +
1:200 + + + - + +
1:400 + 4 - | - -
1:800 . + + | ’
1:1600 +

1:3200 -




43. W.B. 202.
Day Serum B.para- B.para-
of dilu- Bac from  B.typh~ _typhosus A. _typhosus B
test. tion. blood. urine¥ osus. §?¥§ET'§EEEff. Schott. Achard
30th 1:25 R A A e + + + + + + + +
1:50 ++ 4+ ++ 4+ + + + + - + 4+ 4+ + 4+
1:100 + 4+ + + + 4+ + + + + + +
1:200 + + + + + + + + + -
1:400 + 4+ 4+ + + - -
1:800 + + + +
1:1600 + +
1:3200 + +
1:6400 - +
1:12800 - ® Not B. typhosus.
Bac.
44. M.HM. from
faeces.
1:25 +++ + + + + + +
1:50 + 4+ 4+ + + + - + +
1:100 ++ 4+ + + + - -
1:200 + 4+ + + + 4+ +
1:400 + + + 4+ + +
1:800 ++ 4+ + + + +
1:1600 + + + + +
1:3200 + + +
1:6400 - + -
1:12800

1:25600




45. M. J. 203.

Day Serum  Baec.
of dilu- from B.typh- B.paratyphosus A.B.paratyphosus B

test. tion. wurine. osus. ﬁ?ngT“%EEEffT“ Schott. Achard.

32nd 1:25 + + + + + + + + + + + + + + +
1:50 ++ 4+ 4+ 4+ + + + 4+ + +
1:100 - + 4+ 4+ + o+ + + + o+ + o+
1:200 +’+ + + + + + +
1:400 ++  ++ + - + +
1:800 + + + + + - -
1:1600 +  + + +
1:3200 4+ o+ 4
1:6400 - - 4
1:12800 " +
1:25600 -

B

46. R.S.

32nd 1:25 + + + T+ FE 44 + + + + +
1:50 + + + + 4+ + + + + + + + + + +
1:100 + + + + + + + + + + + + . +
1:200 + + + + + + + + + + -
1:400 + + | + + + - - -
1:800 - + + +
1:1600 +
1:3200 -

) ® Not B. typhosus.



204.

47, EH.
Day Serum  Bac.
tost. tion. fascen. omn. “HEeRailiionied B Iarsliomie
lgt.. 1:25 + + + + + + 4+ 4+ +
R29, |
1:50 + + + + + + + +
1:100 + + + + - - +
1:200 + + + + -
1:400 + + +
1:800 + -
1:1600 -
48. J.f.
N.5 1:25 +++ o+ + + + + + 4+ + + +
1:50 + + + 4+ + + + + + + o+ + +
1:3100  + + + 4+ 4+ + + + + + o+
1:200 + - - - - -
1:400 -
49. 1.3. ?ﬁgﬁ
urine. »
N.24 1:25 o+ o+ + + + + + + +++ o+
1:50 + 4+ 4+ 4 + 4+ + + + + + 4+ + o+
1:100 + + + + + + P+ w4 -
1:200 4+ + + + + + + 4+ + + -
1:400  + + 4+  + + + + + +
1:800 + + + + + +
1:1600 + + +
1:3200 + - -

1:6400 -




205.
50. M.XK.

Day Serum Bsc.
of dilu~ from B.typh~ B.paratyphosus A.B.psratyphosus B.
test. tion. blood. osus. Br-Ka. Schott  Schott. Achard.

N.42 1:85 + 4+ + o+ + + + + - +
1:50 + + + 4+ 4+ + + -
1:100 + + + 4+ + + +

1:200 + + + + + + -

1:400 + + + +
1:800 + +
1:1600 - -

N.42 1:25 + 4+ e+ 4+ A+ A+ o+ 4+ o+ o+
1:80 ++ 4+ + + 4+ + + + + o+ + +
1:100 + 4+ 4+ + 4+ + + + - - + +
1:200 +++ +++  ++ : +
1:400 + ++ + + + + +
1:800 + + + 4+ + + + |
1:1600 + + +

1:3200 - - -




APPENDIX C.

Tables showing agglutination of basoilli by the 5 antisera

(1)

(2)

(3)

(4)

(5)

Serum.
Antityphoid

Antiparatyphoid A (Brion-Kayser)

n A (Schottmuller)
" B n
" B (Achard)

Limit of aggluti-
nation of its owm
bacillus.

1:80,000

1:3000

1:200,000

1:800,000

1:70,000



Days ill
when
isolated.

B. Typhosus (Stock)

Serum Anti

206.

1:25 + + + - +
1:50 + + + +
1:100 + + + -
1:200 + + +

1:400 + + +

1:800 + + 4+

1:1600 + 4+ +

1:3200 ++ 4 ¥
1:6400 + + +

1:12800 + o+

1:25600 + o+

1:51200 + + *

1:102400 -

+ + + + +

+ + + +
+ + +

- +

+




207.

B. paratyphosus Brion-Kayser A.

Days i1l
when Serum Anti

isolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B.
1:25 + + + + ++ 4+ + 4+ + + +
1:50 + + + + + + + + + + +
1:100 T+ o+ + + + + ++ 4+ ++ +
1:200 + + + + + 4+ + 4+ + + o+
1:400 £+ + 4+ + + 4+ + + o+ o+ +
1:800 + + + + + + 4+ + + + -
1:1600 ' + + + + 4+ 4+ o+ o+ o+
1:3200 - + - o+ 4+ 4+ o+
1:6400 - 4+ O+ o+ o+
1:12800 4+ o+ 4+
1:25600 : + + | + +
1:51200 + + o+
1:102400 _ - +

1:204800 | f -




B. parastyphosus Schottmiller 4.

208.

Days ill
when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B.
1:25 - + + + + 4+ 4+  + + + -
1:50 + 4+ + + 4+ 4+ 4+ 4+ o+
1:100 + o4+ + + 4+ + + +
1:200 + + + + + + + + +
1:400 + + + + 4+ 4+ + + +
1:800 : + + + 4+ + 4+ 4+ 4+
1:1600 + + '+ + + + +
1:3200 -+ 44
1:6400 + 4+ 4+ 4+ + +
1:12800 + + 4+ + +
1:25600 + + + +
1:57200 + + +
1:102400 + +
+ -

1 :204800
1:409600




209.

B. paratyphosus Schottmilller B.

Days ill
when Serum : Anti
isolated. Dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B.

E B + o+t + o+ o+ -
10 + 4+ 4+ + o+ 4+
1:100 ‘e s .
1:200 ++ 4+ + 4+ + + +
L : + 4+ 4+ o+ + 4+ + + +
£ + 4+ o+ + o+ + 4+ +
1:1600 . - L
133200 ) .. .
1:6400 Lo
1:12800 | | . o
1:25600 | . i .
1:51200 .,
1:102400 A ..
1:204800 N .
1:409600 L emal : _ .
1:819200 u ) .

1:1638400 | | -




210.

B. paratyphosus Achard B.

Days ill
‘when Serum Anti

isolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.
1:25 + + + + + 4+ + 4+ + + + +
1:50 N + + + 4+ 4+ 4+ + + o+
1:100 o+ o+ - + 4+ + + + +
1:200 + + 4+ + 4+ o+ o+
400 _ +ﬁmﬂ__u e | ,A+ ) , . ..
1:800 + + - s
1:1600 R + + 4
1:3200 - ot + +
1:6400 ' s 4+
1:12800 +
1:25600 +
1:51200
1:102400

'B. coli (Faeces)

1:85 - - - +
1:501 -




211.
1. J.H. (blood)

Days i1l

when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A, Sch.A. Sch.B. Ach.B.
5 . 1:85 - + + + + + + 4+ + +
1:50 - + 4+ + 4+ + +
1:100 + + o+ +
1:200 ‘ | - + -

1:400 -

2. J,T. (blood)

8 1:25 + + + - + 44+ 4+ + + +

1:50 + + + : + 4+ + + + + +
1:100 + + + + + + +
1:200 + + 4 - + +
1:400 + + + ’ N - -
1:800 T+ o+ o+ | '
1:1600 +. + +

1:3200 + 4+

1:6400 + +

1:12800 + +

1:25600 +

1:51200 +

1:102400 -




3. E.B.

(blood)

Days ill
when
isolated.

Serum

dilution. Antityphoid. Br-XKa.A.

Anti

212.

Sch.A.

Ach.B

8

[ Y
1:25

1:50
1:100
1:200
1:400
1:800
1:1600
1:3200
1:6400

+

+

+

4, M.E. (faeces)

8

1:25
1:50
1:100
1:200
1:400
1:800
1:1600
1:3200
1:6400
1:12800
1:25600
- 1:51200
1:102400

+




5. F.M. (faeces)

213.

Days ili
when Serum Anti
‘isolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B
8 1:25 + + + + 4+ 4+ + 4+ o+ 4+ o+
1:50 + + + + + + + + +  + + +
1:100 ¥+ + + + + + +
1:200 + + + + - +
1:400 + + 4+ - -
1:800 + + %
1:1600 + + ;‘
1:3200 + + }
1:6400 + {
1:12800 +
1:25600 +
1:51200 +
1:102460 -
6. A.B. (blood)
8 1:25 - - +

1:50




7. I.M. (faeces)

Days ill
when Serum

Anti

214.

Sch.B. Ach.B

isolated. dilution. Antityphoid.

Br-Ka.A. Sch.A.

9 1:25 + + + - + o+ + + +
1:50 + + + + + +
1:100 + + + - + +
1:200 + 4+ + +
1:400 + 4+ + -
1:800 + + +
1:1600 T
1:3200 + + +
1:6400 + +
1:12800 + +
1:25600 +
1:51200 +
1:102400 -

8. F.J.{faeces)

9 1:25 + + + + 4+ + +++ + 4+ +++
1:50 + 4+ + + + ++ 4+ +++ +++
1:100 + + + + + + 4+ + 4+ + + +
1:200 + + + - + 4+ + +
1:400 + 4+ - + -
1:800 + + + -
1:1600 + +
1:3200 + +
1:6400 +



215.

8. F.J. (faeces) (Contd)
Days 111
when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B.
9 1:12800 +
1:25600 +
1:51200 +
1:102400 -
9. E.C. (faeces)
9 1:25 + + + + ++ + 4+ 4+ + 4+ +
1:50 + + + - + + + 4+ o+ 4+ +
1:100 + 4+ + + + + + +
1:200 + + + - - +
1:400 + + + -
1:800 + + +
1:1600 + + +
1:3200 + N
1:6400 + B
1:12800 + )
1:25600 + "
1:51200 +
1:102400 -
10. J.F. (blood)
9 1:85 - - + 4+ + + + +
1:50 - ++ -
1:100 +

1:200




11, C.T., (fmeces)
216.
Days 11l
when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.
10 1:25 + + + + + + 4+ + + +
1:50 + + + + + + 4+ o+ +
l:lOO + + + + + + +
1:200 TR - -
1:400 + 4+
1:800 + + +
1:1600 ++ o+
1:3200 + 4+
1:6400 +
1:12800 +;
1:25600 +
1:51200 +
| 1 :102400 -
12. E.M. (faeces)
11 1:825 + + + + + + +
1:50 + + + + + *
1:100 P - i
1:200 + 4+
1:400 | + + +
1:800 + +
1:1600 4
1:3200 + + +
1:6400 + +
1:12800 + +
1:25600 +
1:51200 +

1:102400




13. R.R. (blood) 217.
Days i1l
when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B
12 1:25 + + + | -+ ++ + 4+ o+ + +

1:50 + + + + + + +
1:100 + + + - + +
1:200 o+ o+ o+ - -
1:400 + o+ 4
1:800 + + +
1:1600 + 4+
1:3200 + + +
1:6400 + +
1:12800 + +
1:25600 +
1:51200 +
1:102400 -

14, M.G.(Paeces) ,

13 1:85 + + + + +++ +++ ++

1:50 + + + - + + 4 + + +
1:100 + + + - + +
1:200 + + + - -
1:400 + +A+
1:800 + 4
1:1600 + o+
1:3200 + +
1:6400 + +
1:12800 + +
1:25600 +
1:51200 +

1:102400



15. ¢.W. (blood)

Days i1l
- when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B
14 1:25 + + + - - + + + + +
1:50 + + + ‘ + + +
1:100 + + + - +
1:200 + + + -
1:400 + + + |
1:800 + +
1:1600 + +
1:3200 + +
1:6400 +‘
1:12800 +
1:25600 +
1:51200 -

16. W.B. (blood)

14 1:25 + + + - + ++ o+ 4+ +
1:50 - + 4+ + - +, + +
1:100 + + + ' + +
1:200 + + + .- -
1:400 + + +
1:800 + +
1:1600 + +
1:3200 + +

- 1:6400 + +
1:12800 + +
1:25600 S &

1:51200 : -
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17, F.B. (faeces)
Days 111
when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A. Soh.A. Sch.B. Ach.B
14 1:25 + + - + + + + + +
1:50 + + + + +
1:100 + + - + -
1:200 + + -
1:400 Y+
1:800 + +
1:1600 + +
1:3200 + +
1:6400 + +
1:12800 +
1:25600 +
1:51200 -
18. S.M. (faeces)
14 1:25 + + + F 4+ 4+ ++ 4+ 4+ o+
1:50 + + - + + + 4+ + +
1:100 + + + + +
1:200 + +. - = -
1:400 - ++
1:800 + +
1:1600 + +.
1:3200 + o+
1:6400 + o+
1:12800 + +
1:25600 + .
1:51200 +

1:102400




19. D.M. (Blood) 220.
Days 111
when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B
15 1:25 + + + + + + + + + +
1:50 + + + + + + +
1:100 PR + + + +
1:200 + + + - - +
1:400 + + +
1:800 + + +
1:1600 + + +
1:3200 + +
1:6400 +
1:12800 +
1:25600 +
‘ 1:51200 -
20.A.W. (faeces) ' '
15 1:55 + + + +++ +++ o+ ++
1:50 + + + ++ 4+ + + + +
1:100 + 4+ - + +
1:200 + o+ 4 + -
1:400 + + + -
1:800 Fo o+
1:1600 + + +
1:3200 + + +
1:6400 + +
1:12800 + + )
1:25600 +
1:51200 +

1:102400




21. J. L. (urine) 297.
Days ill
when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Jch.B. Ach.B
15 1:25 + + + - + 4+ 4+ +++ o+ o+
1:50 + + + + + + + + +
1:100 + + + + + + -
1:200 + + + = -
1:400 + + + ‘
1:800 ro+
1:1600 + +
1:3200 + o+
1:6400 +
1:12800 +
1:25600 +-
1:51200 -
22.D.R.(blood)
15 1:25 + + + - + + + 4+ 4+ + 4+ +
1:50 + + + + + + + +
1:100 + 4+ + - + +
1:200 + + + - -
1:400 ++
1:800 + + +
1:1600 o+
1:3200 + + + -
1:6400 o+ o+
1:12800 + +
1:25600 + +

1:51200
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23. 7,K. (faeces)

Days ill
when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B
16 1:25 + + + - + - + + +

1:50 + + - - -
1:100 + +
1:200 + +
1:400 +
1:800 +
1:1600 +
1:3200 -

240 H.l [ (urine)

17 1:25 + e R
1:50 + + | + + + +
1:100 + ' - + -
1:200 S+ +
1:400 + . -
1:800 + |
1:1600 | +

1:3200 +
1:6400 -
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25. M.X. (blood)
Days 11l
when Serum Anti
igolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B
17 1:25 + + + - + 4+ + + + +

1:50 + + + - + + +
1:100 + + + - -
1:200 + + +
1:400 + + +
1:800 + + +
1:1600 + +
1:3200 +
1:6400 +
1:12800 -~

26. M.P. (spleen)

17  1:25 T - + + + + +

1:50 + + + + + +
1:100 + 4+ + - - -
1:200 + + +
1:400 + + + 5
1:800 + + +
1:1600 + + + .
1:3200 + + + -
1:6400 + + )
1:12800 + +
1:25600 + +
1:51200 +

1:102400




27. J.M. (urine) 224,

Days ill

when Serum Anti ,

isolated. dilution. Antityphoid. Br-Ka-A. Sch.A. oSch.B. Ach.B

18 1:25 + + + ++ + ++ 4+ + 4+

1:50 + + + + 4+ + 4+ + + + +
1:100 + 4 + + + +
1:200 + + + - - -
1:400 + + +
1:800 + + +
1:1600 + +
1:3200 + +
1:6400 + +
1:12800 +
1:25600 +
1:51200

28. P.J. (Spleen)

18 1 :25 - + i\+ + + 4+ + +

1:50 ++ o+ 4+ 4 + +
1:100 + + + + +

1:200




1:51200

29. P.J. (bile) 225.
Days ill
when Serum Anti
isolated. Dilution. Antityphoid. Br-Ka.A. Sch.A. GSoh.B. Ach.B
18 1:25 + + + -  + 4+ + 4+ + 4+ + +
1:50 + + + + + 4+ + + + +
1:100 + + + + + + -
1:200 + + + + -
1:400 T+t o+ -
1:800 + + +
1:1600 + +
1:3200 + +.
1:6400 +
1:12800 +
1:25660 -
30. P.J. (mesenteric gland); N
| 18 1:25 + + + + +++ 4+ + + +
R 1:50 + o - + 4+ 4+ +++ + +
1:100 + + + + + + + + +
1:200 + + + + + +
1:400 + + + - - +
1:800 R -
1:1600 PR j
1:3200 o+ + +
1:6400 | + +
1:12800 + \
1:25600 +
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31. E.H. (blood)

 Days 111

when Serum Anti
isolated, dilution. Antityphoid. Br-XKa.A. Sch.A. Sch.B. Ach.B.
19 1:25 + - + + + 4+ 4+ 4+
1:50 - ' + + + + +
1:100 , - - + +
1:200 +

1:400 . -

%32. H,0. (blood)

19 1:25 * - - + 4+ + + +
1:50 o F + 4+ + +
1:100 B , - + +
1:200 o+ +
1:400 S -
1:800 + ¥ -

1:1600 + * o

1:3200 + 4 s
1:6400 + o+ -
1:12800 +

1:25600 +

1:51200 +

1:102400 -
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33. T.W. blood.

Days ill
when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A. Soh.A, Sch.B. 4Ach.B
19 1:25 + + + + + 4+ 4+ + + + +

1:50 + o+ + - + + o+ +
1:100 | + + + » - + +
1:200 + + + - -
1:400 + + +
1:800 + + +
1:1600 Q-
1:3200 + + +
1:6400 o+ 4
1:12800 + +
1:25600 +
1:51200 : +
1:102400 -

34, P,K. (rose-spot)

20 1:25 + + 4+ - + 4+ 4+ o+ o+ + + +

1:50 + + ¥ + + 4+ 4+ 4+ +
1:100 + + + + + +
1:200 + + + - - +
1:400 _ + 4+ + i +
1:800 PO : | -
1:1600 + 4+ o+,
1:3200 + o+ +
1:6400 + + +
1:12800 + + +
1:25600 + +
1:51200 +

1:102400 | -



35, J.P.(spleen)

LED.

Days i1l
when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A, Sch.A. Sch.B. Ach.B
20 1:25 + + + + + + 4+ 4+ +
1:50 + + + + + + + + +
1:100 + 4+ + + + + +
1:200 + + + - + -
1:400 + 4+ +
1:800 + + +
1:1600 + + +
1:3200 + + +
1:6400 + +
1:12800 + +
1:25600 + +
1:51200 +
- 1:102400 -
36. M.J. (urine)
21  1:25 + o4+ - + +
1:50 + + + - -
1:100 + + +
1:200 + + +
1;400 + 4+ +
1:800 + + +
1:1600 + + +
1:3200 + +
1:6400 + +
1:12800 +-+
1:25600 »4
1:51200 +

1 102400
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37. M.D. (faeces)
Days ill »
when Serum Anti
isolated. dilution. Antityphoid. Br-Ke.A. Sch.A. Sch.B. Ach.B
21 1:25 + + + + 4+ + 4+ 4+ o+ +

1:50 + + + + + + + +
1:100 + + + - + +
1:200 + + + - -
1:400 + + +
1:800 + 4+ +
1:1600 + + +
1:3200 + +
1:6400 + o+
1:12800 + +
1:25600 + +
1:51200 +
1:102400 -

38. M.I. (blood)

22 1:25 + + + - + +

1:50 + + + - -
1:100 + + +
1:200 + + +
1:400 + + +
1:800 + + +
1:1600 + 4+ +
1:3200 +
1:6400 +

1:12800
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29, K.M. (spleen)

Days 1ill
when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A. Seh.A. Sch.B. Ach,B.
23 1:25 + - + + + + +
1:50 + + + +
1:100 + - - +
1:200 - -

40. C.W. (urine)

25 11:25 + + + - + + o+ 4
1:50 + + + _ + o+ o+
1:100 + + + ' _ + 4
1:200 o+ 44 N
1:400 + o+ + ' _
1:800 + 4+
1:1600 ¥+ P
1:3200 + +
1:6400 + + -

1:12800 + + -
1:25600 +

1:51200 -




1:51200

41. W.P. (urine) 231.
Days ill
when Serum Anti
isolated. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B.
26 1:25 + + + - + + + + + + +
1:50 + 4+ + + o+ + +
1:100 + + + + + -
1:200 + + + + -
1:400 + + + -
1:800 + + +
1:1600 | + +
1:3200 + +
1:6400 + +
1:12800 + +
1:25600 +
1:51200 +
, 1:102400 -
42. M.M. (faeces) « .
27 1:26 + +  + + + + + +
1:50 %> - | ; + +
1:100 + + + -
1:200 + - -
1:400 +
1:800 *.
1:1600 +
1:3200 +
1:6400 +
1:12800 +
1:25600 +




43, W.M. (blood)
Days ill
when Serum

232.

Anti

isolsted. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B.

28 1:25 + + + - + o+ +
1:50 + + + - - -
1:100 + + +
1:200 + + +
1:400 + + +
1:800 + + +
1:1600 + 4+ +
1:3200 + +
1:6400 + +
1:12800 + +
1:25600 + +
1:51200 + +
1:102400 -

45. J.G. (blood)

29 1:25 + + + - + 4+ 4+ ++ o+ o+
1:50 + + + + + 4+ ++
1:100 + + + - + + +
1:200 + + - -
1:400 + +
1:800 +
1:1600 +

1:3200
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47. L.P. (urine)

Days ill '
when Serum i Anti
isolsted. dilution. Antityphoid. Br-Ka.A. Sch.A. Sch.B. Ach.B
55 1:25 | + + + - - - +

1:50 o+ + + -
1:100 + 4+ +
1:200 + +
1:400 + +
1:800 + +
1:1600 + +
1:3200 + +
1:6400 +
1:12800 %
1:25600 ¥
1:51200 -

51. T.B. (urine)

10 1:25 o + - 4+ 4+ + + + + + +
normel. . ‘ |

1:50 + ‘ + + + + + +

1:100 - o - + +

1:200 ' ' - -




APPENDIZX D.

Tgbles showing agglutination

of

atypical bacilli isolated from urine.




1. Agglutination of bacillus W.B. by antisera. 234.

- Days ill antipara- antipara-
when Serum typhoid A. +yphoid B
isolaeted. dilution. antityphoid. Br-Ka. Schott. 3Schotf. Achard
28 1:25 - + + + -
1:50 - - - - -

Agglutination by patient's serum(W.B.)(30th day)

Serum B.typhosus

dilution. (stock) Bacillus W.B.
1:25 + + + + + +
1:50 + 4+ + + + +
1:100 + + + + + +
1:200 + + + + +
1:400 o+t ' + +
1:800 + o+ ' | +
1:1600 + | +
1:3200 * C +

1:6400 . | +
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2. Agelutination of bacillus W.C. by antisera.

Days i1l anti- anti-
when Serum paratyphoid A paratyphoid B
isolated. dilution. Antityphoid. Br-Ka. Schott. Schott. Achard

16t%f nor-
mal temp. 1:25 - + - -
‘ 1:50 + -
1:100 -

Agglutination by patient's serum (W.C.)

(6 weeks convalescent)

Serum dilution.

B.typhosus (stock)

Bagillus W.C.

1:25
1:50
1:100
1:200
1:400
1:800

+ +

+

-+

-+

+
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3. Agglutination of bacillus A.R. by antisera.

Days ill anti- anti-
when Serum paratyphoid A paratyphoid B
igolated. dilution. Antityphoid. Br-Ka. Schott. Schott. Achard
10th of
normal 1:25 - - - - -
temp.
Agglutination by patient's serum.(A.R.)
(6 weeks convalescent)
Serum dilution. B.typhosus (stock) Bacillus A.R.

1:25 + o+ + +

1:50 + + + +

1:100 + + 4+ -

1:200 + +

1:400 + +

1:800 +

1:1600 -
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4, Agglutination of bacillus R.S. by antisera.
Days 111 enti- enti-
when Serum paratyphoid A paratyphoid B
isolated. gjlution. Antityphoid. Br-Ka. Schotf. Schotf. Achard
30 1:25 - + - - -
1:50 -

Agglutination by patient's serum(R.S.) (32nd day)

Serum dilution. B. typhosus (stock. Bacillus R.S.
1:25 + 4 + + + +
1:50 + + + + + +
1:100 + + + + 4+ +
1:200 + + + + + +
1:400 + + + + +
1:800 + 4+ + ~
1:1600 | +

1:3200 -




238.

5. Agglutination of bacillus C.D. by antisera.
Days ill anti- anti-
when Serum parstyphoid A. paratyphoid B
isolated. dilution. antityphoid. Br-Ka. osSchott. Schott.Achard
9th of 1:25 + + - : + - + +
normal
temp. 1:50 + - +
1:100 - +
1:200 . -
IR S
)%& . A
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6. Agglutination of bacillus F.M. by antisera.

Days ill anti- anti-
when Serum aratyphoid A paratyphoid B
igsolated. dilution. Antityphoid. r-Ka. Schott. Schott. Achard
5th of 1:25 + + + + + + +

normal

temp. 1:50 + + - + + +
1:100 - + +
1:200 - +
1:400 -

Agolutination by patient's serum (P.M.)

(37 days convalescent)

Serum dilution. B.typhosus (stock) Bacillus P.M.
1:85 + + + + +
1:50 + + + : ‘ +
1:100 + + + ‘ ' | +
1:200 + + + : +
1:400 + + + -
1:800 + +

1:1600 -
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APPENDIX _E.

Summary of clinical histories of 17

mele patients in whom bacilluria occurred.




Case 1.

M.B. aged 57,

Admitted to hospitel on 6th day.

Pyrexie lasted 27 days:

Typical and severe attack.

240.

relapse for 20 days from 37th.

B. typhosus grown from blood on 7th day.

Widal reaction positive.

Urine contained albumin, but no pus:

diazo reaction
positive.

Bacilluria on 10th day (B. tyﬁhosus): no pus.

Day of Special treat-
illness. State of urine. Reaction of urine. ment, if any.
6th-9th clear

10th-25th  bacillurisa

26th-29th clear
30th bacillurisa
31st clear
32nd "
33rd "
34th pus
35th clear
36th #

= B S B

e
(@)
»

B H= B

on 25-26th urotropin
grt 50.

on 29th potass.
citrate gr.60 daily
begun.

Potass.citrate 60 gr;

L

"

"



Case 1 (Contd)

241.

Day of Reaction of Special treatment,
illness. State of urine. urine. if any.
37th bacilluria E% Potass.citrate gr.60
38th clear N "
52
39%th " N "
67
40th " N "
34
418t " ». "
34
42nd " !} "
Z5
43rd slight pus E%’ acid.sod.phosph.gr.60
44th clear X "
26
45th " N "
24
46th bacilluria N "
33
47th clear .l "
20
48th " N "
71':5 .
49th " & "
17
'50th " N
36

5let~diemissal "
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Case 2. J.L. aged 36.
Admitted on 8th day.
Pyrexia lasted 23 days: relspse 17 days from 27th.
Severe attack: rose-spots: palpasble spleen: diarrhoea:
deafnessa: consolidation at base of left lung:
femoral thrombosis. Slow pulse rate (temp.lO?.zo.
P.R. 90

Urine contained & corsiderable amount of albumin:
diazo reaction positive, but slight.

Widel reaction positive (1:3000)

On 14th day bad abdominal pain and a sudden drop
in temperature (? separation of sloughs)

Bacillurie on 10th day (B. typhosus): no pus.

Day of Reaction of :
illness. State of urine. urine. Special treatment,
if any.
8th-14th clear None
15th bacilluria

16th-dismissal dlear.
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Case 3. H.M. aged 16.

Admitted to hospital on 8%th day.

Pyrexia lasted 22 days.

Attack of moderate severity: rose-spots: constipation:
Slow pulse rate (temp. 102°: P.R. 80)

Widel reaction positive (1:6000)

Urine contained no albumin: diazo reaction positive.

Bacilluria on 17th day (B. typhosus): no pus.

Day of Resaction of Special treatment,
illness. State of urine. urine. if any.
8th-16%th clear

17-24th bacilluria On 23rd-24th days

urotropin gr. 40.

25th-dismissal ~é1ear.
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Case 4. M.d. aged 37.

Admitted to hospital om 21st day.

Was transferred from a general hospital to which he was
admitted as a case of acute cystitis and prostatitis.

Pyrexia lasted till he died on 33rd day.

Was very ill on admission, and had consolidstion at
the bases of both lungs. Became gradually worse
till he died.

Widal reaction positive (1:3000)

Urine contained a few pus cells, no albumin, and many
bacilli. Diazo reaction negative.

Bacilluria from day of admission (B. typhosus)

Day of Reaction of Special treatment,
illness. State of urine. urine. if any.
21lst-33rd

(day of death) bacilluria None.
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Case 5. E.B. aged 20.

Admitted to hospital on 7th day.

Pyrexia lasted

Severe attack:
incontinence

42 days: relapse for 9 days from 43rd.

rose-spots: meteorism with diarrhosa:
of urine and faeces: distension of

bladder: slow pulse rate (temp. 1020: P.R. 80)

B. typhosus grown from blood (8th day)

Widal reaction positive (1:2000)

Urine contained a trace of albumin: diszo reaction .

positive.

Bacilluria on 23rd day (B. typhosus): no pus,

Day of illness. State of urine. Special treatment,
if any.
7th~22nd clear
23rd-33rd bacilluria. On 32nd-33rd urotropin
gr.50
35th-24th of normal .
temp. clear

25th of normal temp.-
27th " " "

28th of normal temp.-
dismissal

becilluria

clear.
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Case 6. C.W. aged 23.

Admitted to hospital on 13th day.

Pyrexia lasted 31 days.

Was very ill with moderate pyrexia: rose-spots:
palpable spleen: much bronchial catarrh, and
considerable hypostatic congestion of lungs:

Diarrhoea, meteorism incontinence of faeces:

slow pulse rate (temp 102°: P.R. 90)

Widael reaction positive (1:6000)

Urine contsined & trace of albumin: diszo reaction
markedly positive.

Bacilluria on 25th day (B. typhosus): no pus.

Day of ~ Reaction of Special treatment,

illness, BState of urine. urine. if any.

13th~24th clear

256th-29th  bacillurisa On 28th-29th urotropine
gr.50.

30th-dismissal clear
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Case 7. W.P. aged 23.

Admitted to hospitsl on 8th day.
Pyrexia lested 30 days.
Rather severe attack; rose-spots: diarrhoea:

palpeble spleen: slow puise rate (temp.104.2°:
P.R. 82)

Widal reaction positive (1:25,000)

Urine conteined no albumin: diazo reasction feintly
positive.

Bacilluris on 26th day (B. typhosus): no pus.

Dey of illness. State of urine. Special treatment,if any.-
8th-25th clear

26th-27th bacillurisa.

28{th-dismissal clear.
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Case 8. B.O aged 35.

Admitted to hospital on 24th day.

Pyrexis lasted till death on 37th dsy: wes very ill
throughout.

B. typhosus grown from blood (25th day)
Widal reaction positive.
Urine contained much albumin: diszo reaction negative.

Bacillurie on 26th day (B. typhosus): pus present.

Day of illness.  State of urine. Special treatment,if any.

24th-25th pus

26th-32nd bacilluria and pus. On 3lst-32nd urotropin
gr.50.

33rd-37th(day of
death) pus

Pogt-mortem. Right kidney congested: cortex narrow: some

fat in pelvis. Pure culfture of B. coli from
substance.

Left kidney atrophied; evidently an old condition:
numerous small abscesses, Wifh pus exuding into
the pelvis of the kidney. Both ends of ureter
dilated, there being & kind of pocket just
before its entrance into the bladder. Mucous
membrane of uretershealthy. Pure culture of

B. typhosus from pus.
Gall-bladder contained 30 c.c. of bile, with

680,000,000 bacilli per e.c. Pure culture
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N

Case 8 (Contd)
of B. typhosus from bile. Mucous membrane of gall-
bladder healthy.
Spleen. Pure culture of B. typhosus.

Cerebro-spinal fluid sterile.
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Case 9. W.B. aged 35.

Admitted to hospitel on 13th day.

Pyrexia lasted 28 days.

Moderately severe attack: rose-spots: slight
disrrhoea: slow pulse rate (temp.103.69:

P.R. 84)

deafness; & few fine moist r3les at bases of
lungs: became very thin.

B. typhosus grown from blood (1l4th day)

Widel reaction positive (1:3000)

Urine conteined albumin: diazo reaction markedly

positive.

Bacilluria on 28th day (not B. typhosus): no pus.

Day of illness. State of urine. Specisl treatment, if any
13th-27th clear none
28th bacilluria

29th-dismissal V clear
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Case 10. R.S. aged 21.

Admitted to hospital on 16th day.
Pyrexia lasted 33 days.

Severe attack: rose-spots: diarrhoea: great
meteorism: hypostatic congestion at bases of
lungs: c¢yanosis: delirium: abscess of thigh
(staphylococcus grown): slow pulse rate

(temp.103.6%9: P.R. 92): Erysipelas of face in
gconvalescence.

Widal reaction positive (1:2000)

Urine contained no albumin: diszo reaction positive.

Bacilluria on 30th day (not B. typhosus): no pus.
Day of illness. State of urine. Specisl trestment,if any.
16th-29th clear
30th | bacilluris
3lat oclear
32#&a39th : bacilluria On 39th-40th urotropin gr.

30.
40th-dismisssal clear.



Case 11. L.P. aged 25.
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Admitted to hospital on 12th day.

Pyrexis lasted 55 days.

Moderately severe attack:

rose-spots, erythematous

rash, yellow skin, diarrhoea, deficient respiratory

murmur; loss of flesh:

Widal resction positive (1:1600)

Urine contained no slbumin:

Bacilluria on 55th dey (B. typhosus):

Day of illness.

State of urine.

diazo reaction negative.

no pus.

Special treatment, if any.

12th-54th clear
55th-57th(2nd of bacilluria
normal temp.)
3rd-13th of normal

temp. clear
14th-15th of normal

temp. bacilluria
16th of normeal temp.-

dismissal. clear.

On 2nd-3rd of normal temp.
urotropin gr. 50.
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Case 12. P.M. aged 37.

Admitted to hospital on 9th day.
Pyrexia lested 16 days.

Mild atteck: rose-spots: constipation: a few
rhonchi in chest.

widal reaction positive (1:1000)
Urine contained no albumin: diszo reaction negative.

Bacilluria on 5th day of normal temperature (not
B. typhpsus): no pus.

Day of jllness, State of urine. Special treatment,if any
9th-4th of normal temp. clear
5%h of normal temp. bacilluria

6th of normal temp.- ‘
dismissal. clear



Case 13. A.R. aged 52.

Admitted to hospital on 14th day.

Pyrexia lasted 32 days.

Moderately severe attack: rose-spots: diarrhoea:
fine moist rfTes at bases of lungs: breathing at
times slightly eycliesal.

Widal reaction positive (1:800)

Urine contained albumin: diazo reaction positive.

Bacilluria on 6th day of normal temperature (not
B. typhosus): no pus.

Day of illness. State of urine. Speciel treatment, if
any.
14th-5th of normal
temp. clear none.
6th of normal temp. bacilluria,.

7th of normal temp.-
dismissal. clear.
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Case 14. T.B. aged 24.
Admitted to hospital about 21st day, just over an
attack of enteric fever.
No pyrexis when under observation.
Widsl resction positive (1:3000)
Urine contained no albumin: diazo reaction negative.
Bacilluria on 10th day of normal temperature (B. typhosus)

pus present.

Dey of illness. State of urine. Special treatment,if any.

1st of normal temp.-

9th " " " clear

10th-11th of normal bsacilluria On 11th of normal temp.
temp. and pus. urotropin ge. 20.

12th of normsl temp.-
dismissal elear
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Case 15. C.D. aged 35.

Admitted to hospital on 21st dsy.

Pyrexia lasted 47 days.

Moderately severe attack: diasrrhoea: pea-soupy
stools: some distension of abdomen; occasional
incontinence: slow pulse rate (Temp. 102.20 -

P.R. 84)
Widal reaction positive.
Urine contained no albumin: diazo reaction negative.

Bacillurie on 10th dey of normel temperature (not B.
typhosus): no pus.

Day of illness. State of urine. Special treatment,if any.

21et-9th of normal temp. clear
10th-11th " " " bacillurisa.

12th of normal temp. -
dismissal. clear.



Case 16. J.M. aged 31.
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Admitted to hospital on 9th day.

Pyrexia lasted 27 days.

Moderately severe attack:
pleural effusion:
rate (temp. 102.20:

Widal reaction positive (1:800)

Urine contained slbumin:
positive.

Bacilluria on 18th d=y (B. typhosus):

Day of illness.

rose-~-spots:
femoral thrombosis:
P.R. 88)

State of urine.

diarrhoea:
slow pulse

diazo reaction markedly

no pus.

Special treatment,
if any.

9th~17th clear
18th-20th becilluria.
218t-13th of normal
temp. clear.
. 14th-18th " " bacillurie
19th of normal temp.-
dismissal. clear.

On 18th~19th of normal
temp. urotropin gr. 30.
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Case 17. W.C. aged 19.

Admitted to hospital on 28%th day.

Pyrexia lasted 33 days.

Moderately severe attack: rose-spots: erythema~
and yellow staining of skin: palpeble
“spleen: constipation: a few rhonchi in chest:
slow pulse rate (temp 101.60, P.R. 84)

Widal reaction positive (1:400)

Urine contasined elbumin: diaszo reaction faintly
positive.

Bacilluria on 16th day of normal temperature (not
B. typhosus): no pus.

Dey of illness. State of urine. Special treatment,if any
284h-15th of normel

temp. clear none.
16th-18th " " bacilluria

19th of normal temp.-
dismisssl. clear.
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