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f Introduction,

i Owing to the contradictory opinions appearing in various
' books on the vaglue of intoculation ﬁith vaccine%rbf the colon
;typhoid groug{inﬂeehinhs,especially bhose of a chronic nature
}resulting in bacilluris,an attempt has been made to select a
iseries of cases and to treat them considering at the same time
' their bacteriolﬁtiq,opsonic and agglutinating reactionj before
lduring aund after insoculation.

A_number of cases have been included in which the post

mortem changes throw light on the avtmal lesions present in

kindred cases to those which have been treated. All the cases

iconsidered are those of certified lunatics at the Leandon County
' Asylum, Bexley, Kent,

i Originally a case, Augustw G. was investigated a consider-
iable time before thr other cases were taken up, and the favourabde
iresults obtained in this case induced the writer to follow out the
Iinvestigation of this subject. About the time when tne biolog-
ical characters of the organisms cgusing the colon bacilluris

in these cases wer being investigated oune of the cases of t:-e

typhoid epidemic showed signs of chronic infection with the B.

Typhosus, and this case was included in the series,

Selection of Cases,and general methods employed,
Points counsidexed, I An acid bacilluria of at least
1 million per c.c., of urine removed by catheter into a sterile

plugged tube, In most cases the bacilluria reached fifty to a

hundred millidn.
|

l TT., The disolation of a motile acid and gas forming

5bacillds which was either the sole causal organism or greatly
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inpoculated and observed, If all were satisfactory agar slopes

\preparations of the actual specimens as possible,

i ¢l et
|complaining of one or more of the various symptoms characteristic

predéminated in the plated out specimens,
The routine of isolation consisted in taking 1%54"«%&9/55;
of urine diluted 1 in 10,000 with bratg spreading each on 1
malachite green agar plates.
In 24 to thirty-six hours a discreb@ separate colony which
had a characteristic blue-black appearance was transferred to an
agar slope and grown for 24 hours.' from the aga¥ slope all the

media, liquid and solid, were, including malachite green agar,

oriplates were indoculated for the preparation of a vaccine,
As far as possible a complete table nf the various organisms has

been prepared and this is sent with the thesis with as many -

Attention wasg drawn to the various cases owing to the patiehts

of the condition, The cases naturally fall into groupﬁ
(a) the two typhoid cases I and II
(b) a case of acute colon iufectiaﬁ I1T
(c) two casmes associated with symptoms of chelecystitis IV &

(d) two cases of chronic cystitigf;yelonephritis becoming
acute VI and VII : '.

(e) a case of colon infection associated with tubereular
infection of the kiduney and blagder. BIII.

(f) six fairly typical cases of chronic colon bacillutia
which showed occasional exaccerbations, IX, X, XI & XII

(g) a case of chronic colon bacilluria with an atypical
organism associated with chrondc colitis XVI

(h) three cases of chronio-bdci;iuria associated with
ngsturbation (female cases). XVII, XVIII and XIX

(i) Two cases of infection with a variety _of ? B,Proteus
_ Xir v X 1

(J) A case of colon bacilluria in = terminal general
paralysis of the insane - Case XIII,

v




Cage I, Patient Elizabeth D,

A case of chronic (7) typhoid bacilluria with a number of
chronic periostial abscesses which showed a pure culture of the

same organism} these manifest&tions continuing to appear

nearly a year after the original disease, This case was !

treated b innocmlation,

Case II, fanny K.

A case of typhoid bacilluria associated with the typhoid
abscess affecting the dura mater, Death followed status
|

!epilepticus which occurred after the close of the ordinary course

;of the disease.

|III, Pathent Lily B, !

|
A case of penal infection following a retroperitoneal abscess
I'reated with vaccine with some relief, TLater, however, the

|patient died,

| TV, Patient Lmma S,

A case of cholecystitis without definite evidence of the

lexistence of gall stones, which was associated with renal pain

and profuse colon bacilluria. Treated with vaccines with some

limprovement.

Case V, Susan G.
A similar case to No., IV with slight transient bacilluria ,

|Case not treated,

Case VI, Joseph W.
A case of pyelohephritis and some cystitis with considerable.

irregular pyrexia. Treated with a vaccine,and cured,




Case VII, Patient Thomas C,.

This was treated with urinary antiseptics, bladder washing,

etc. The patient became progressively worse and died,

Base VIII, Stella D,

A case in which colen infection was superadded to tuberculosis

of the kidney and bladder. Was treated for a colon infection,

Case IX, August G, |
A case of chronic colon bacilluria.with some pus, Treated

with waccine, and improved, ]

|Gase X, Aon W -d,

A case of chronic colon bacilluria, Treated with a vaccine.

Caso XI., Ann W - h - d,

A case of chronic colon bacilluria,treated with a vaccine,

Case XII, Margaret W.

' A case of Chronic colon bactlluria, Treated with a wvaccine

Cage XIII. Annie Di,

A case of colon bacilluria in general paralysis of the insame

with post mortem notes showing early pyelonephritis, The case
Las not treated.

Case XIV. Alice N.

proteus

A case of chronic mmb@m bacilluria showing pyelonephritis at

the post mortem examination, and evidence of chronic colatis,
This case shewed extreme emaciation.

Cage XV, Anne Maria W,
proteus
A case of chronic ®EREE bacilluria with marked emaciation.

Treated with waccine,




&VI. Clara J,

|
& carse of chronic colon bacilluria associated in a marked

degree with chronic'diarrhoea, blood and mucus frequently being

present in the stools. Treated with vaccine,

XVIT, Llizabeth T.,

| A case of chronic colon bacilluria associated with masturba-

Bion, Treated with vaccine,

XVIII, 4imily A,Ch,
A case of chrounic colon bacilluria associated with marked

emaciation and masturbation, Case not treated,

TIX. blizabeth J,
| A case of chronic colon bacilluria associated with mastur-
fation. Treated with wvaccine,

The: results of treatment have nobfﬁftmoted iﬁ a number of
cases here as it is difficult to express a concise opinion on
the results pbtsined, These cases are cases that have previously

proved themselves unamenable to urinary autigeptics, alkalis, etc.

In cousidering the causal organism, it may be stated that
%oliform organisms were present in all cases, By this is meant
organisms which ferment glucose and lactose form acid and clot . dd
milk, and form indol and.dohnot liquify gelatine, The variable
results obtained with dulecite hardly justify my placing great

reliance oun this suga¥ in my series, A1l the cases mgave evi-

'1
?ence of coliform bacilli, except one case, - In this case it -is most
|

probable the real infection was with a variety of B(proteus, Thd-

l

|

wesults of inoculation generally suggested that the true causal |
rganism had been injected
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o X
In case XIV a similar protein form of organismawas isolated.
In case XVII a fluorescent type of organism was isolated, but
this was inconstant and did not appear to be the causal organ—

ism,

On glueose free agar reddish or bluish spreading growths |
were obtained with the protein organisms, This blue coloura-— i
|
tion was also formed in peptone water, and when the pigment é
wag separated by means of chloroform it was found that in alkaliné
|
solution the blue colouring was meintained, the additiogﬁf acid
caused a pink colour to appear. i . . 3
The general figures quoted by Brown (1) are for bacteriauria
| and a number of the organisms quoted do not appear in acid urine.
Quotations from Albarran, Halle and L&gréiu and also from
Melchier show the colon bacillusg appears in about 50 per cent.of
of all bacteriauriae, but the figures when purely renal conditions
are cohsidered give the colon figures much higher, namély, about
80 per cent.
The following figures are quoted -
Lenhartz - 66 colon cases out of 80 cases of infection.

Von Albeck - 76 cases out of 92

Rovsing -~ 16 out of 18 in women and 5 out of 14 in men .
Other orgenisms found include Staphjlococci, streptococci, i

B. paratyphosus, B. proteus vulgaris, and the uro-bacillus
[
liquificans. This last organism is described by Hiss and 1
[ Zinsser (2) as a variety of B.proteus, Thesw figures give a

colon percentage of about 80. Four of the organisms out of 20

(1) Ogler and Macrse, System of Medicine, vol,B8, p., 230 and 238,

(2) Text Book of Bacteriology, p. 452.
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in my series are not coliform, two being nen-lactose fermenters

| (cases VIII and XVI) and the third case (¥V) being that of the

!proteus infection referred to above, Bt will therefore be seen
i .
|that the proportion of coliform organisms in my series is fairly

' typical,

Estimation of the number of organisms present per c,c, in these
S08,

Variation occurred in this as a result of treatment, but
other factors certainly entered into this,
1. Natural variation in the patient's condition,

i 2. Variation on different media, non-lactose fermenters

growing very sparsely on Conrad~Drigalski medium,

‘ . while malachite.green agar inhibited ordinary colon
organisms more than the Conradi medium, Glueose agar
grew very prolifically with.certain organigms and

Proved favourable with types-whidh did not ferment lacto

| 3. Anomalies from imperfect mixing in dilution,

It was found that less uncertain results were obtained
|
|

|when the bacilluria was profuse by counting the organisms sgainst

I
[blood corpuscles as in Wright's method for standardising a

vaccine,




METHOD S,

(a) Preparation of Media.
(b) Bacteriolytic and Opsonic Methods, etc,

(c} Preparation of Vaccinses,




|
|

. MEDIA _ USED,
l

I, Couredi-Diigalski Plates,
II, Malachite CGreen Agar plates. (Dr.Houston)
III., Agaxr Slopes.

IV, CGlucose Celatine Slopes and Stabs,

Ve rbite Gelatine Slopes.

g

- VI, ucoge Broth,

5

VII, Litmus Milk,

VIII, Potato Slopes,

TX. Peptone Water for Rosindol reactiong,

b Glucose Neutrad Red,Broth,
KI. Prosgkauer and Capaldi No, 1, (modified by Houston)

XII, CProgkauer_and Capaldi No_ 2, (ngsddeeudsiimdiombon )

X111, L,S.D.S, media (Houston)

XIV and the Following series of sugars

1., Glucose 7. Dulcite
2, Manniﬂ% 8. Salicin
3, Calactose 9., Raffinose

: 4, Tevulose ' 10, Ad@nite

i 5,Lactose 11. Inosite

| 6, Saccharose 12, Maltose

Durham's tubes were used with all these dugars, E

SOURCE OF INZORMATION,

A personal visit to Dr,A,C,Houston supplied me with much
valuable information as to his hethods, A summary of these methods

is contained in his sixth research report to the Metropolitan

Water Board. A11 the media Here prepared in accordance with

] . .
is directions except the Conradi-Drigalski e Lactose Litmus

ediam which was prepared in accomdance with the directions given
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in Muir and Ritchie's Bacteriology. Ordinary agar and broth

| were of course made in the usual manner,

|
|

| substitution of maltose for inulin in the sugars,

The only modification made in the series recommended by

Dr,Houston was the additional use of Conradi plates aud the

Dr, Houston laid down no standard of a hard and fast

[ nature but simply told me to isolate an organism, state its

!
i

biological and morphological charecter and, provided it conformed
within certain limite, to call it coliform, This has been

| done, and a fairly complete table of the orggnisms dealt with

ihas been made out, This table has been illustrated as far as
poésibla by cultures which have been sent with the thesis,
Reference may be made to phe characteristics which should be
possessed by coliform organisms, In Vol.3 of the fourth Report
of the Sewage Commission, p., 108, Dr,Houston summarises the
characters of a typical B,Coli -
1. Pas formation in ordinary glucose gelatine shake
2, rormation of indol
| 3, formation of acid and clot in Litmus milk
4, JFormation of fluorescence in neutral red broth

5, Acid gas formation in lactose, peptone broth

6. Acid, gas and clot formation in peptone lactose milk-
cultures,

7. Acid and ga® s:z glucose peptone broth

8. Nitrate reduced to nitrite in nitrate broth cultures

9, Acid and gas C and P 1.

10, No marked formation of acid in C and P 2,

11. Presence of motility.

12, Noun-liquifaction of gelatine,

13, Acidity in litmus whey, varying from about 20 to 40 cc.

i

10 Nag COg per 100 cc. of culture.




Tests VIII and XIII were not performed in my series, but
with three exceptions the organisms isolated.conformed to the

;above specification with the exception of three organisms, two of

which were non-lactose fermenters, the third of which was a
| member of the proteus group. The formatign of fluorescence in
ineutral red was not satisfactory, but this applied also to &
stock organism of Escherich,

On p, 140 of the Second Sewage Commission Report appears
a list of methods employed and here it is poipted out how

closely the indol formation is relatéd to typical B,.Coli, It

is noted howevei that indol formation is produced by other

organisms, namely those liquifying gelatine and forming smpores.
On p.190, Vol.4., part 3, of the Fourth Sewage Commission’s
leport appears an analysis of the characters of -229 celiform
iorganisms investigated by Dr,Gordon working under Dr,Houston's
fdirecticn. The charts illustrated in this shew the marked
iparalellism of the curves of colon and indol forming organisnms,

|These 229 organisms were tested as follows:-

2, Acid and clot in litmus milk
3., Indol formation

|

|

1, Cas @n gelatine shake

1130 of these counfarmed to all the tests, and 223 formed gas,

i

|but varied in other particulars. Only 34 failed to form indol

‘and 35 failed to clot milk
|




|
‘ ___ PREPARATECN _C# MEDIA, !
|

Materials were obtained from Baird & Tatlock, Ltd.,'London.

Ordinary Agar -~ _Composition,

1. Powdered agar 2°5 grammes

. 2. WVWitte's peptone 1 gramme |
' 3, Clucose 1 gramme ' |
4, Sod,Chlor. *5 gramme
5. Lemco B 5

6, Water distilled 100 cc,.

These coustituents are carefully dissolved in a porcelain

:dish, especial care being taken mnot to let the lemco burn, The

. KoCH
\resultant émulsion is formed into a flash and put in a keedd's

steriliser or an autoclave Ffor half-an-hour at least,. If an
!autoclave is used it must hot be run at any appreciable presgsure
;or the resultant medium is a rich burnt browu colouzr, It then
has the reaction taken and is carefully neutralised and *5% of
NA Cox added,

| It is then cooled below GOOC.and & small portion removed and
‘beaten up with the white of an egg and re-added to the mediam
|Thi5 is replaced in steriliser for from 2 - 3 hours until the
white of egg has precipitated in large flakes and the supernataht
fluid is nearly clear,

The nmediwm is then filtered through muslin in a hot water
funnel, and having been reﬁgted it is filtered through papier
chardin , also in a hot water funnel, and ri€bed into sterile
plugged tubed which were sterilised for half-an~hour and then
sloped off by dinclining the tubes on glass rods laid oun a ﬁabla.

It was found advisable tp use media free from glucose, when |
the culture was used for inoculsting the various sugars as
bubbles of gas Fformed in sugar® in which no acid or gas was found

when glucose free mediz was used,
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Compositioen, Lemco °*5 grammes,
| Peptone 1 granmme
! Glucose 1 gramme
|
|

Sod,Chlor, 1 gramme
Water 180 cc,

These counsfituents were'dissolved, care being taken to
;preveut the lemco from burning, The lemco being weighed in
|

ia watch glass which was balanced against another of equal weight,
.ithe weights being made equal by placing small portions of paper
|underneath the lighter ohe, The watch glass was placed in

the

| =
| water and the whole ofglemoo dissolved from off it, When all
| the ingredients were dissolved the fluid was poured into a

lflask.and sterilised for twenty minutes, then neutralised with
normal sodium hydrate or sodium carbonate solution, until- it
was very faintly aat&in;ﬁ. It was then allowed to cool and
ffiltered into tubes which were sterilised for thirty minutes on
Ithree successive days. filtration lhéie hot. producedzxdiif?Y
deposit which was liable to be confused with deposit resulting

from bacterial growth,.

Glucose gelatine,

Composition, Peptone 1 gramme
Sod, Chlor b 4y
Glucose 1 i

Gelatine 12 grammes (Coignet et Cie
gold label)

i kﬁbel Tiemann
Litmus solution 15 cc, waterag to 100cc,

The gelatine was cut into strips and placed in a flask,
The other coustituents were dissolved in water and added, The

flask was then put into the steriliser aund the whole of the

contents thoroughly dissolved, White of egg added as for agar.

{The clearing and filtering were doune as with agar, the filtering
however being much more readily done with gelatine media, It

was then tubed off and used either as slopes or stabs,
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Sorbite Gelatine,

This was prepared in a similar manner to the above, *2
gramme of sorbite being substituted for 1 graﬁme of glucose in
each 100 cc.lof mediunm,

Mslachite green apar media,
| (!

This was prepared according to Dr.Houston's directions

It is called by him "Rass Rebepelage",

Constituents for preparing 250 cc, of media, sufficient for

| 12 to 18 4" plates.,
| - Composition
A, Apar E grampes

Peptone 5 ,,

Sodium Tauro cholate 1°*5 grammes
' Distilled water 200 c.c,
‘ These ingredients wem dissolved in a la&rge porcelain dish,
! gentle heat being applied. The contents were then poured into a
' : plss ! LHTE
‘ flask and sterilised for 30 minutes and cleared with esdm of egg
| and filtered as for ordinary agar. Its reaction was not

| however interfered with,
|

The following solution of sugars, etc,, was then prepared -

Composition,

B. Lactoge
Sacbharose
Adonite *5 grammes
Raffinose
Saldcin
Distilled water 50 c.C.

; 1 c,c, of a 1 % solution of neutral red iz then added to
this solution which is itself added to the cleared agar, etc,,
and the whole sterilised for 30 minutes, When required for
use five c,c, of a *5 % solution of malachite green is added to
| the medium, wh&ch is at once poured into plates.

Media not at once poured with malachite green in it tend

to form flaky deposits of mslachite green,

cr) Siart Notensl Rt § holirfotitn lrate, Bowel & 2AC Howlo




The completed medium is a dark yellowish green in colour
| with however a distinct tinge of red in it, best observed when
?the medium is viewed horizontally from the side,.

If from suy cause the medium becomes distinctly acid the
;malachite green tends to become bluish in colour, An excess

of alkali results in the colour being discharged, the medium

appearing like ordinary agam with however a tinge of red apparent.

This medium required much time and care to produce a successful

result, and as a large number of plates were required for the

bacteriolytic experiments & simplified cheap unfiltered forgu}

was evolved. The various organisms grew fairly characteris-

tically on this and it proved thoroughly satisfactory for its

parpose,

"Unfiltered malachite"gmeen agar.

Composition,fex 250 c,.c.

ik Agar 5 grammes
Peptane Bade sy
Sod,Talres
=Cholate 1+25 grammes
Water 200 c,c.

This was dissolved as before and sterilised for fifteen

minutes, filtered through muslin and again sterilised for 15

minutes,
B, Saccharose *5 grammes
Lactose *5 2
Vater 50 c.c,
was

This solutionfboiled and added to the agar, etc,, while hot
#nd finally 1 c.c. of a 1 % solution of neutral red and 5 c,c. of
a *5 9% solution of malachite green were added,:. Fhis medium was
usually of a rather bluish tinge, and 2 to 2*5 c.c, of a normal
solution of soddum Bydrate being added rendered it a more

typical green tinge, The reason of this being necessary is
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that probably the properly prepared medium derived some alkalinify
|from the mixture with white of 0gg, Thef medium was always poured
at ounce, The whole process described can be completed on 1%

hours, while the properly filtered medium required at least sim

hours or longer, the time being absorbed with the tbdious

i ; : g
[processes of clearing and filtering,

! Potato medium,

{ Lorge potatoes were selected, washed and peeled; cylindrical
?ieceﬁ were removed with a borer, Potato tuhes were prepared
ﬁith cotton wool plugs in the bottom below the coustriction.

(‘he wedges of potato were soaked for 30 minutes in a 10% soldtion
'Pf sodium carbonate to counteract their @@mnormally acid reaction.
&hey were then placed in the prepared plugged tubed and sterilisdd

for half-an-hour on three successive days.

Fresh milk was taken and sterilised for an hour and
cooled and then allowed to stand in a cool place for 24 hours.
'he fluid underneath the cream was then syphoned off into another
sterile flask and litmus solution added until a good purple. tint
was obtained. kﬁbel Tiemann litmus &as not used in this medium
s filtration was not necessary. The fluid was then poured into
sterile plugged tubes and sterilised for ten minuted on three
Tuccéssive days. The reaction was always slightly alkaline,
which was a-matber of indifference in dealing with acid forming

organisms,




Cou¥sdi & Drigalski medium,

Composition,
Lgar 3 grammes
Peptouse 1 gramme
Nutrose 3 9
Sod.Chloride *B iy
Lemco WDyt

Distilled water 100 c,c,

These ingredients were mixed dnd didsolved in a percelain
dish and sterilised for thirty minutes in the autoclave, and theu
alkalinised very slightly. It was then cleared with white of egg
and filtered as for agar and hot sterile water added to bring it

to the original bulk. IE was then re-sterilised,

Other constitusnts:i-
13 c.c. of Kivel Tiempnglitmus solution.
1*5 grammes lactose
*4 c.c* of a 10% solution of sodium carbonate

2 c.c. of a 1% solution of crystal violet.

1% c.c, of K,T,litmus solution and 1*5 grammes of lactose
were boiled and added to the agar solution and a slightly alk&line
reaction restored af necessary. *4 c.c* of a 10% solution of
sodium carbonate is boiled with 2 c.c, of a 1% solution of crys-
tal violet;-in a sterile test tihe, and this is thoroughly

mixed with the rest of the medium which had again been sterilised,
The whole is then poured into sterile Petrig dishes without

further sterilisation.

Peptone Water,

Composition. Peptone grammes 1°8&
Sod.Chlor. vy 5
Water 100 e,c,

Thése weme dissolved by heating in a porcelain dish filtered and

tubed off into plugged sterile tubed and sterilised on three

successive days for fifteen minutes,




!
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7.

The solutions added to this peptone water in doihg the rosgindol

test were
I. Pamadimethylamidobenzaldehyde grammes 2
Hydrochloric gcid 40 c.c.
Alsolute alcohol 190 c.c,

This makes a golden coloured clear solution,
II. A sa&arurated aqueous solution of potassium persulphate

The solution was supersaturated and the Hmpernabant fluid used.

Glucose neutral red broths,

Composition Peptone grammes 1
Glucose o «5
Sod.Chloride ,, 5
Lemco = )
1% neutral red ,, *5 cc,
Water 100 c,.c,

The ingredients were mixed dissolved and sterilised and made
faintly alk&line, It is used with Durham's tubes. Houston
recommends heating this medium to 100G and cooling rapidly in

Water just before use. (1)

Sugar media.

Thege media were all prepared and filtered into sterile
plugged tubes contadining inverted Durham's tubes, Sufficient
media was poured in to leave % to ¥ inch of media at least around
the base of the Dmrham's tube when the fluid had risen to the
top of the Durham's tube._ 15 e¢,c, of K T, solution was added
to each 85 c.c., of distilled water, They were then placed
either in the autoclave for 1 to 2 hours until on cooling
slightiy the fluid rose thoroughly to the top of the Durham's
tubes or placed in a beaker of water and boiled Ffor 15 to 20
minutes when on removing the fluid rose quickly to the top

of the inverted tubes,




Proskauver and Capaldi No, 1,modified by Dr,Houston
(Chaxrt abbreviation ="C & P I')

ICompositdggL_

Sodium Chloride
Calcium chloride o
Magnesium sulphate 5y
Asparagin :

Galactose

(lucose

Mannite ¥
Pot. Monophosphate

Levulose

Maltose

Water 100 c.c,
Water tinted litmus 15 ,,

grammes *02
*02
=01

*2 of each

The so0lid ingredients were dissolved in'the water tinted

litmus with gentle heat., They are placed in a flask and

sterilised for 30 minutes gnd filtered in sterile plugged tubes

cadntaining Durham's tubes.

Proskauer & Capaldi's No II.

Composition,

Peptone grammes 2
Mannite *1
Water tinted litmus 100 c.c.

prepared as above.
. medium, - Dr,Houston's formula.

L.5,.0,8,
Composition,

Lactose
Saliein
Dulcite

e Saccharose

grammes *25 of each

grammes 2
100 c,c.

Beptone
Water tinted with litmus

I prepared as above,

Series of Sugars. (The numbers correspond to those in chart)

(prepared as above)

No. I Glucose
IT Mannite (same as C & P 1II) *1 gramme of each
IIT Calactose
IV Levulose sugar
V Lactose
VI Baccharose 2 grammes of
VII Dulcite peptone
VIII Salicien i
IX Raffinose | Vater tinted with
X Adonite 15 % of K.T.litmus
XI XII Maltose solution 100 c.c.

Inosite




General on Media. 9

An ordinary autoclave has been used in preparing the media,
This autoclave has been run at 2% atmospherds pressure, i.e., at
139°C., in sterilising tubes, plates, etc., and in,ﬁhxﬂ%ﬁ7
of old cultures, plates, etc.

In preparing media it was used at a very low temperature,
the exhaust being left open rendering it practically equivalent

to a Koch's steriliser, This was found essential in dealing with

so0lid media such as agar, which became a rich brown colour if |

cooked at,=ay 2% atmospheres pressure. I8 dealing with media |

containing lactose great care was taken not to oferheat it by [
] '

raising pressure for fear of decomposingﬁlactose.

It was run at a tempersture of rather over 100° C,in
sterilising meédia such as broth and other ligquids containing no
substance easily broken up.

Plates were cleaned by boiling for an hour in a large iron

saucepan in the following solution =

Potassium Al

Sulphmric acid (pure) 60 parts
Water 1,000 c.c.

Therse were then thoroughly rinsed, dried and sterilised,

In forming mediq into plakes +the lids were left off until
the media set; the lids were then replaced aund the media was
placed in a small tin oven which was run at a constant temper-
ature of 55° C. They were left in this Ffor abaut an hour
When most of the water of condeunsation was found to have risen into
the 1lids which were dried with a clean cloth and flamed and
replaced for another hour. In this way, while the surface of
the media did not become unduly dried, the great bulk of the
water §f condensation was got rid of, and clean discrete colonies
obtained, :

The plates were then stored in long tins 18 inches high and

5 inches across countaining a flat circular piece of tin with
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three uprights rising from it curviang over at the top. The
plates were previously sterilised in these tins, Tubed media
were placed in large tins containing cotton wo@L at the bottoﬁ
When £illing solid tubed media care was exerted to prevent the
media touchihg the tube around the neck, otherwise the plug of
cotton wool cquld not be removed from fhe neck in a cleanly

fashion,

Appearance and use of lMedia,

1, Malachite green and agar plates.

These plates apﬁear green with a faint barely pereveptible
reddish tinge, These plates as prepared £gwthe Metropolitan
Water Board Laboratory under Dr,Houston'’s directions have no
alteration made artificially in their reaction to litmus and
other indicators. Occasionally,as prepared by me at Bexley,
a degree of alk&linity has been induced, with the result that the
malachite green colour has been discharged. This has in~some
instances undoubtedly been due to the "new laid" egg used for
clearing net having been absolutdy fresh,

The appearaince of typhoid colonies on this medium is that of
a small discrete colony with a definite circular margin and a
traanslucent appearaice. This refers to a 24 to 36 hours
growth, When killed by heat this transluceunt appearaince tends
to become more @pague and the growth resemples more a certain
type of colon organism, Certain types of organism which
liquify gelatine also resemble typhoid colonies, but their more
vigorous growth,tending to produce a rapid coalescence of the

colonies, eunables them to be readily distinguished.
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Conradi - Drigalski leddiunm,

On this medium the typhoid formed small blue colonies, while
the colon organisms formed larger colenies which were distinctly
red in colour, Coliform organisms which did not form acid in e

lactose very closely resembled the typhoid, Vardous organisms

liquifying gelatine also formed blue colonies with the =ame
translucent appearance tharacteristic of the typhoid organism,

but their mere vigorous luxuriant growth enabled them to be easily

Idiffereutiated. These remarks apply to 24 to 36 hours growths,

Litmus Milk,

The organisms were injzoculated and allowed to grow for 18

days. The typhoid organism formed acid and no clot. This

|acidity was less marked towards the end of the period of culture,

Most of the colon organisms showed acid and clot, Inabout half_

Ethe cages this appeared in 24 hours, and in all cases but two it i
occurred in two days. In two' cases although marked acidity was
preseat no appreciable clot was Formed. Negative results werg

| obtained intthe case of non-lactose fermenters. Various
liquifying organisms rapidly liquified the clot formed, generally

decolourising the medimm.

Potato medium,

The typhoid bacillus grew a filmy white growth, while the ¢

colon organisms grew a thicker brownish growth, In one case

thes organism - one of those isolated from Case XIII - grew a
thin whitish growth. This organism formed acid and gas in the s|
usual sugars., The liquifying organisms produced luxuriant
brown growths, In the case of the organism producing green

pigment referred to before the wedse of potato was found to be

distinetly greenish all over.
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Glucose neutral red. }

The results with this medium were disappointing, @iﬁtinet;
fluorescence not being obtained with any organism, even with the
gtock organism of Esbherich; at the same time there was
distingt difference between the growth obtained with the typhoid

organism and that occurriing in the various colon organisnms,

Pebtone water,

CortFod M-
Tndol was readily obtained with all organisms, except the

typhoid bacillus and the pigment forming organism previously

mentioned, The Rosindol reaction of Lrhlich was the method

employed. In most instances the reaction appeafed in a few
moments with the addition of the paradimeth.solution, but in ‘
some cases it was delayed, even after the addition of both

sokutions. In all cases the colouring matter formed was |

readil? dissolved in amy#alcohol.

Gelatin media.

1, Sorbite gelatine slopes.

On this medium the colon organisms all formed bluish white
growths, while the typhoid organism formed a thin transluceant red
growth, In this connection it may be mentioned the organism
isolated from case I was not so characteristic as that obtained
from a stock organism from Guy's, One of the colon organisms

isolated rather resembled typhoid in its growth (Case XVI),
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Glucose gelatin slopes,
Typhoid appeared as a thin transluceant refidish growth,
while the colon organisms showed a much more vigorous ¥luxuriant

growth,

Glucose helatin stabs,

In stab culture the typhoid organism produced acidity but ao |
cas. All the othef?ggggnisms in this series produced acid and |
gas Formation with splitting up of the media, The method of
injyoculation was as follows:-

A gquantity of culture was taken on a stiff platinum needle
and stabbed into the medium, The innoculated tube was then
placed in an ordingry Hearbon's incubator for three hours and then
removed and allowed to solidify,. This procedure was recommended
to me by Dr., Houston to eliminate errors bHrough splitting of
the media in insoculatiou. All gelatin cultures were allowed
to grow For three weeks so that a slowly liquifying organism should
not be overlooked. PBhe liquifying organisms met with varied
greatly in the rapidity of their liquifying action, some taking
24 hours,others two to three days, and some a week. Lxperience
with liquifying organisms was mainly gained in endeavours to

isolate theityphof@s from the faeces in various cases,.

Growth in broth,
In 24 hours little or no deposit occurred in any of the

colon organisms in this series nor with the typhoid bacillus.

|
Scum and free deposit was only met with in dealing with liquifying-

l

organisms,
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| Supgar media,
With the series of suzars employed the typhoid organism
' produced acid and no gas in 48 hours on glucose, mannite,

Balactose, levulose and maltose. No change was obtained in

L.S,D.S. medium C.& P,No.l , but marked acid occurred in C. and P

both to a stock organism from Guy’s and to the organism isolated
all

from case No. 1. The colon bacillus formed acid and gas ia the

‘above mentioned sugars, aand upoun lactose. Two organisms did

not ferment lactose, viz., case No,VIII which Ffermented saccharose

howefter, and Case XVI also failed to ferment lactose, A colon

bacillus of Lscherich was obtained from Dr. Houston and the

media tested with this organism, Disappointingly few organisms
fermented dulcite. Very slight acid and gas was obtained with
most of the colon organisms on manunite. In the case of maltose

the fermentation was in seferal cases delayed beyond 48 hours,

| In concludion great precaution must be taken to exclude nm
|error in working with these media in Durham’s tubes, The
[ solution may appear to be tight at the top of the inverted tube
but on incubation'& gimall bubble of gas may form without

innoculation. This is especially liable to occur when the

media have been kept for a long period.

| No, 2. No other sugars were changed, These remarks apply E

2]

In this connection it may be mentioned that some slight
variability in results have occurred, and these have been in-
dicated on the table of organisms by brackets placed round
results that were obtained on one occasion and not on another,
This may be due to four causeg -

1, Failure to inoculate

2, Delayed fermentation: +this especially occurred
with maltose,

3, Contamination of the culture.

4, Variation in biological cultures on repeated sub-
cultivation,




4%

This last is referred to by Revis in reference to B,Coli in
the Centralblatt fur Bakteriologie 2%© alt vol,26,1910, p,161,
(zfereence from Hewlett's bacteriology not toenfirmed)

Another reference to variation on sub-cultivation on agar
with streptococci occurs in work by Walker (1) dnu this article
eudtivation shewed variation on mikk, saccharose, lactose,
salacin, mannite and .nutrose, Contamination of the organisms

was here absolutely excluded

(1) Broceedings of the Royal Society, Biological series, B.85,

No, B,581.




Methads (b) and (c)

Bacteriolytic and Opsonic Methods,

Preparation of Vaccines, etc.




bstimation of the Bacteriolytic Power,

Method employed,

The general idea was to test the sera of the variolis
patients against the organisms obtained from the respective
patients, using as far as possible undilute serun, Controls
were done with normal serum in every instance

5 One unit of serum was mixed with one unit of broth
culture of organisms, 2 4Aowns.gaef.

2 Ten unite of serum were mixed with one unit of broth
culture of organism

3, Twenty-five units of serum were mixed with one unit of
broth culture
4, Fifty units of serum were mixed with half a unit of
| broth culture,

Se One unit of serum was mixed with one unit of broth
culture diluted to 1 in 100 ,

6. One unit of serum was mixed with one unit of broth
culture diluters 1 in 1000,

There were drawn into wvapillary pipepttes and incubated for
three hours and blown out on to plates, The colonies were

counted in 24 to 36 hours,varying with the organism,

1 Serum of patientm , used freshly drawn,

2. GControl serum from a normal person, akso freshly drawn,
3, 24 hours culture of the organism,

4, Bterile broth and flamed (or otherwise steriliéed) watth

glasses for maeking dilutions of the broth culture.




15 The sera reguired were withdrawn from one of the big veins

dilutions,

5. Sterile and standardised pipettes for makdéng culture

6, Sterilised and (as far as possible) standardised
capillary pipettes, These were sealed and incubated as des-
crthed above,

7 A number of flamed drop slides for blowing serum and
organisms out of the capillary tube and mixing them on.

8, Yellow grease pencils, small sticky labels and platinum

needles.,

9. Plates of culture media. Thé unfiltered malachite

green agar med&um described elsewherm was used,

of the arm in 5 c,c, glass syringes in the usual manner, The 1
blood was transferrsd from ﬁhe syringe to sterile can@rifuge
tuhes, After centrifugalisation the serum was tramsferred to
capsules similar-to those in which serum was retailed.

These were made from No,9 thick glass tubing

amd were readily sealed and reopened,

5, Standarfiised pipettes, These were made for me by Messrs
Down, graduated as illustrated, and it will be readily understood
how the various dilutions were easily made with these, As a rule
however the 1 in 1000 dilution was made on a smaller scale

from the 1 in 100 dilution with smeller s{andard pipettes.

G : = g
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B, Preparation and standardisation of capillary pibettes,

These were drawn from No,4 thick glass tubing, and were
drawn eithet in an ordinary Bunsen flame or in a mechanically
worfed blow-pipe flame, The glarss wasg cut into 4 to 5 inch
lengths and drawn in the usual manner into an even capillary

tube about 40 to 50 centemetmes in length,

N~ —
T N
_ brea fi_

It was broken so as to form lengths of 30 cm, and also lengths
on‘, 10 to 20 cm, of capillary tubing with a p#ece of glass tubiné
attached, The unit Pfeferred to above adopted, was 1 cm of this
capillary tubing and it was found in properly drawn pipettes

to contain *002 of a c*c* &nd to weigh *002 of a gramme when
water was the meddum used, On weighing water contained_in

25 cm, of this capillar¥ tubing it was found ¥ery closely to
#oigh ,05 gramnme, Lixperience was soon gained in selecting i
capillaries which conformed very closely to these condfitions.
The pipettes were marked by placing them along the edge of the

bench, which consisted of a hard dark woed in which lines

L= .
— i }

were scored thug -~ ‘L' ' e 4
and the graduations were carefully marked with a grease pencil.,
A convenient modification foxr the pipettes, 25 cm,long was

found in drawing pipettes as below

7
7§ Conny




mark turned dark coloured, an efficient test of sterility

Mode of Work,

4 L) A set of labels required was written with the name of the pt

patient, and the praportion of sera and the word "control" added
where necessary. These were performted with the pencil used

for writing them.

2. The marked pipettes were flamed uwntil the yellow grease

according to Wright, These pipettes were laid out in their
different classes with the ends protruding over the edds of

the bench to avoid contamination,

3e The flamed watch glasres were laid out in a row on a white
background with the initials of the patient and the dilution of h
the broth to be made chalked on the under surface in ‘looking-

l( i §
glass writing,

4, The broth cultures to be used were placed in a test tube

rack.

S, A beaker was kept boiling containing the standardised pipett

6. Capsules of sers plainly labelled were laid out in a row,

Theserum was drawn out in a pipette, a small bubble of
air being allowed to enter and the unit of organism drawn up,
The whole was G;i;; out on to ohe of the drop slides, carefully =
mixed, and the whole drawn up again into the capillary tubes,
care beoing taken to avoid air bubbles. 'The end of the capillaxy
tube was sealed, the fluid being kept an inch away from the end
wliile this was being done. The suitabie prepared label was
slipped on to each and the pipette placed in a flearson's

incubator, At the end of three hours the contents were blown

asl
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out on to a malachite agar plate -and spread carefully over the
surface, care having previously been taken to remove the water
of condensation without unduly dryihg the plate, ﬁhen pépettes
with reservoirs were used the mixture was drawn up into the !
reservoir and the superfluous glass broken off, The mixtures
were blown out on to the plates edther by the mouth or with the

aid of a teat,

Counting of plates,

Small numbers of colonies of a discrelE o;éanism were of
course easily counted, Lerger numbers could‘howsvﬁrionly be
estimated, Numbers over 800 or 900 are hardly countable on a
small plate, When dealing with numbers much over a 1000 it
is obvious that many organisms failed to found colonies by
being crowded out, so when this occurred the result was marked
"unlimited".

Rerge numbers such as 400 to 700 were hard to estimate,
but a comparison of two plates often shewed which grew the
more freely. Lvery #ffort was made by dividing the plate
with a knife into small sections to estimate the number growing
as accurately as possible, In this connection it may be asked
why a greater dilution of the broth was not used, but it was
found that with many organisms the controlm serum as weld as
the patient's serum completely sterilised the emulsion in

these dilutions..




Reasons for Bacteriolytic Methods adopted,

The method had to be in vitro as no vivisection ld@ense was
obtainable,
1, Capillary tubes were used because they were easil¥ made and
manipulated and also easily sterilised, There was little risk o :
of contamination and pwactically no loss of the mixture of broth
and serum, % X Foasonably accurate standardisation was Ffound
practicable,
2. A fixed unit of broth culture was adopted, This wes adopt—
ed so that with the majority of organisms a reasonable range
of bacteriolysis was obtained in the proportions used. The
organisms varied greatly of course and with some of the more
prolific ones a greater dilution woudlld have served better, Butfl
for the average number of organisms investigated it was found
very suitable for usse, Of course in using undilute broth
‘ cultures the controls grow an unlimited number of organisms on
four inch plates, but when mixed with control serum and still
more with patient's immune serum the number of colonies appear-

in countaeble numbers in many instances.

3. An undiluted spum in different proportions was used as

far as possible because the results were less variable with this
method, Definite proportions of mixture of broth culture and
serum were adopted owing to the impractibizity in a series of

organisms in doing an indefinite number of dilutions and controls,

S, Incubation Ffor three hours was adopted as bacteriolysis
occurred in this time, Incubation for 24 hours occasionally
producing more colonies than after three hours incubation,

especially with freely growing organisms mixed with a serum of

e iiﬁ Eﬁitgiiamtic Eowarl ; i
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6. Malachite green plates were used owing to their inhibiting

power on contaminating organisms, Jaiaty 4*ﬁZaz; 4.1

The methods condidered were
4, 1 - those of Wright
B. 2 - those of Neisser and Wechberg (1)

( 1, Muir & Ritchie, 5th ed, p. 127. )
A 15 In one of his many mlethods Wright takes a fixed guantity of

serum and dilutes the broth culture, He then Ffinds ihe

lowest dilution which proves sterile.‘} The ‘disadvantages of
this are the clumps occur in the broth cultures and are liable,
even with great care, to get into the higher dilutions and
cause anamalous results,

B Difference in the virulespe of different organisms of the mm

same group and of different subcultures of the same organism,

e afflis > § 5 o bt olaerved i all
Be The enormous number of dilutions and controls necessary

to do this in a series of twelvel organisms

B, 1. Neisser and Wechberg's methods,
1". A fixed unit of broth is taken.

3. Variable proportions os sera are used,
3, Dilution with saline.

4, Placed in plugged sterile tubes,

E. Incubation for three hours.

| This method requires more apparatus that the capillary
| tube and thewxe is greatér riék of contamination, It will be
seen that some of the featﬁres of each method were adopted,
Since this was evolved in July, 1912, Wright's book on the ..~ i
ﬁééhniqheiof the capillary tube was obtuined, In this he
sanctions every mixture of dilute and dindilute serum and broth

in ‘the series of pringéiples at the end of his article on




bacteriolysis (p,113)

On page 135 of the same book Wright emphasises the
importance in opsonic and bacteriolytic work in having a
sufficient number of organisms of organisms to differentiate
between sermm with some immune power and normal serunm, While
this was certainly so with the unit adopted by me when using
colon organisms, in the case of an attenuated typhoid ctulture
it was hargly large enough,

Alleé gtates 10 million B.Typhosus in emulsion are killed
when mixed with equal quantities of normal serum, This however
appears to vary somewhat in my experience with the virulence

of the organism employed,

Other methods quoted by Lmery (2) mainly consider testing'
the power of immune serum obtained from animals and heating this,
bringing in the guestion of complement, This factor which was
felt to be beyond the scope of the present paper was eliminated

as far as possible by the use of fresh serum both in that obtained

from the patient and with the control.

{1) Allen, Vaccine Therapy, 4th ed., p.19.

2) imery, Immune and Specific Therapy, p. 175, etc.




Opsonic Methods,

A number of opsoning were done by Wright's mehhod but a com-
plete meries was impossible owing to some of the sera shewing
bacteriolytic action and owing to sope of the bacterial
emulsions, especially those of the protein greup, having hae-
molytic effects.

While a number of the opsoninsg done correspanded with the
other‘renultﬁ obtained, they can hardly be relied upon owing to
these complications.

The dilution method of Klein was found impracticable in a
series such as this owing to the large amount of time involved

in their performance,

Methods,

Requisites

1. Patientd! sera.

2., Control pool sernmm,
3., Washed leucocytes,

4. Capillary pipettes, marked off about § inch from the end
with grease pencil,

5, Twenty~four hours broth culture of organism,

6. Slides, etc,

The methods followed were those of Wright, as quoted in Alle:
book on Vaccine Therapy, and only special points which occur in
these cases need be mentioned. The incubation period taken

was:s ten minutes as less bacteriolysis occurred in this time,




The staining methods adopted were
1 - the modification of Leishmann's method, xiz.,
staining for five minutes with the undilute stain and fifteen
minutes with the dilute stadin,
2 - Btaining for two minutes with undilute carbol

thionin. This latter method was found the more satisfactory.

Counting.

The leucocytes were Bearc@gd for along the edges of the
films, and in many cases & hundred of these were counted, in
some cases where the leucocytes were defective owing to leucolytic
effects it was only found possible to ennumerate Fifty, In
some cases this leucolytic effect prevented the performance
of the test at all.

The usual gpreader recommended by Wright was used, and

a sample of one of these is enclosed.

THE e arad hwg“&”fﬁHLm&h |

Several other methods of performing the opsonic work

were considered -~
: . ()
1 ~ Fhe dilution method of Klein referred to above,

0 ﬁéﬁtiug the serum to 55°C, to prevent bacteriolysis.
This was rejected as such a large amount of the available
opsonin was removed, Whether immune opsonin is regarded as
thermo stable and ordinary opsonin as a thermo label variety,
or whether the thermo label part is simply reggrded as
complement and the thermo stable part as agglutinins, bacteriol&sins

etc,, it is obviously unfair to estimate a part of the opsonin

against a control which has been dépleted more in proportion.

1) allew . Lwneewe THERAPK 4 %Tf /5.
R i s Pilatie sy . Peag




3, Simon'd method of counting leucocytes which contain
no organisms wgainst those containing organisms was rejected
owing to the large number of leucocytes it was nec8ssary to

count, and also to the leucolytic effect of some of the broth

|cu1tﬁreﬁ exhihited,

U, Lowtiniss helird, Tl prie vt vi ont taae L«rmd#‘_{w trlen Ll fadi i
‘ (4o s ol AL Cone ) Wert i WQQM@A’{&‘M%%&&-&GJ&-

Agglutination methods, The ordina®y methods employed in

doing Widalireactions for typhoid were employed, The minimum

dilution employed was 1 in 20, and dilutions wexe done up to 1

in I000 when necessary.




Preparation of Vaccine.

The isolated oxganism was taken and six tubes of agar
were inoculated with a double STROKE on each and pmm%mthe
incubgtor.
fﬁiyndThe cotton wool plugs were removed and any adherent wool
cleared from the tops of the tubes and the tops thoroughly
flamed. When cool the tubes were filled one third full of
sterile salt solution; °*1 % +this salt solution was prepared
and placed in a flask and sterilised. It was then kept in a
tin oven run at a constant temperature of 58°C,

In many cases shaking the tube shook of the cultures and
formed an emulsion. In a few cased howefer a sterile needle
Bad io be introduced and the culture scraped off ,

Two-ounce glass stoppered bottles were used for containing
the vaccine, and_into these were plsced about twenty glass beads.
These were placed in an autoclave, with the stoppers out to
obviate the cracké&ng of the bottlef or at the best to prevent
the stoppers being blown out,

When sterilised the stoppers were replaced and the bottle§
were left in the tin oven at 539C until required, The emulsion
of vaccine prepared as above was then poured into the bottle,
either directly or through a small sterile glass funne?,

Care had to be taken that the agar slope itself did not
follow the emulsion into the bottle or worse stkll that small
fragﬂggg% of detached agar did not peel off and fall into the ‘
bottle. When all the tubes had been emptied into the pwepawred
bottle it was usually found to contain between 25 and-SO cuC. OF

emulsion,
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The amount was estimated roughly by filling from a burette a
similar bottle containing the same number of beads, up to the

same level; *5 4 pure carbolic was then added, This was

?%anveniently done by adding 10 % of the amount of the emulsion of
I il
(20 carbolic adid =solutien, thus 2°*5 ce+c* df 20 carbolic were
jadded to 25 c.c. bacterial emulsion.
! It was then shaken for a few minutes to break off any
| clumps, the organisms dealt with bedng fortunately very easy to
emulsify,

The vaccines were then placed in the iron oven at 53° ¢, for
1 hour, and later a c.c. was withdrawn in & sterile pipette or
poured on to an agar slope or plate and incubated for 2 to 3 days,
In one instance asﬁ:mé1 type of organism, mesentericus vulgatus
grew on the third day. The vaccine had been administered on the
2nd day but no untoward effects were observed.

Later, in view of Sempléuand Harrison's work on typhoid
vaccines and the great advantages of sterilisation by carbelic ing
stead of heat,the time in the oven was reduced to half an hour

which
at 53° ¢, and reliabce)ias not misplaced placed in the carbolic.

In a number of entirely satisfactory cases the vaccine was not
heated at all.

On the third day the sterility of the vaccine was tested by
pouring 1 c¢,c. on to an agar slope and culturing for three days.

This last for fear of contamination with sporing organisms such

a8 mesentericus,

The vaccines prepared in"this way were found less toxic and

quite as satisfactory from an immunity point of view,

Ennumergtion of vaccines, This was done by Wright's method.

Redquirements,
1. A 2 % solution of Sodium Citrate, My own blood was used i

it counts sbout 5,200,000 per c.my

24 A cepildary pipette drawn from No.4. thick glass tubing.

(1) GAlian WT%(% &G4l Ao
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A mark was made oh the pipette with a glass pencil about % dinch
from the end, A column of sodium citrate was drawn up, and then

a column of blood exactly to the chalk mark, a small bubble of
air being allowed to interveune the citrate and the blood.
Another bubble of air was admitted and the emulsion wag drawn
up to the chalk mark, This was blown out on to a slide and
spread dnsthe usual way after being thoroughly mixed. The
slides were stained by Meishmann's method, the stain being allowed

to act undiluted for five minutes and diluted for fiftesen minutes

They were then mounted in the usual manner,
Most of the vaccine counting slides were prepared in this
way, but later it was that staining with carbol thionin was

Jjust as effective and much easier,

Briefly, the method of counting was,- ..

‘1= to examine bothvslides to see if evenly spread

2 -~ to count thirty fields, These fields were limited by
a circular chalk mark being drawn on the lower portion of the
eye piewe of the microscope.

wuh 3G

The resulting countﬁvaried between 125 and 2000 milliouns per c.
The bottlerm containing the vaccine wéra labelled and sealed off &
from contaminetion by having the necks dipped inﬂﬁa£af£in wax.

In two cases, one being that of the typhoid vaccine, Herrison's
method was employed, viz., replacing the blood serum in a given
quantity of blood by saline solution, this being done to obviate
the bacteriolytic effect whieh the serum might exercise on the
organismn,

Administration was always by hypodermic injection, Necessaxry
dilution for small doses was done with saline in a glass hypodermi

syringe at the time of injection.

C,
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CASE I,

Patient H, D., aged 27, admitted August, 1910, certified as

L4

was ah. excitabge,irrational girl with meny eccentric nptions
and many fleeting delusions, She frequently got into such an

excited condition thet great difficulty was sustained in taking

lblood and making clinical obsexrvations.

Clinicel history, On September 20th, 1911, she became ill

and on the 22nd her temperature rose to 101°; on the 30th it

rose to 103, and to 104 on the 24%h. She gave 2 negative Wiflal
1

on the 23rd but was positive at 100 on the 27th, She meintained
an irregular temperature of 103°to 100° until October 4th when it
pank to 99°, but rose dgain to 102. It graduslly sank from the
9th October in a'Stairéase’ manner until it became normal on
Detober 13th, It continued normel until the 18th October when

e s8light rise occurfed, and on the 19th it rose to 102 and on
the 20th October to 103°4, She continued an irregular pyrexia
of 102 to 97 to the 3rd November. From thence until November
she had

l?tﬁﬁgn irregular rise extending to 100 in the aftexrngon and
evening and sinking to 98 in-the morning. On October 28th &
%sriosyeal abéoess developed on the left side of the forehead

of the eye-

gbove and extermal +to the outer canthus This was not opened and
¢ontinued enlarging and retracting slightly until.xugﬁétof 1912,
when it caused a slight adhersnce to the skin of the periosteum
and bone.

From November 17th until the 27th the pyrexia varied from
104 to 100, and she was sponged at intervals when her temp.
reached the higher figure,

On the 2nd November. a swelling wes noticed over the anterior

surface of the left tibia; this increased in size and on




(Case I) 2.

November 26th & periosteal abscess was opened under gas, This
was found to contain some chocolate coloured pus which gn dulture
' proved to contain pure B.Typhosus,

After the 27th her pyrexia decreased somewhat until the

30th when the highest figure was 1000, From Decegber 1lst until:
December 15th she meintained an irregular pyrexis of 102° :
to 97° and it then slowly sank to normal on December 19th, It |
rose again to 103 on December 24th and sank to normal on the
28th December, She had a slight pyrexia to 100 from January
lst to January 6th,1912, when it finally sank to normal.

No further pyrexia occurred except after the injection of

typhoid vaccine, _

On February 20th a periosteal abscess developed over the f
inner surface of her left tibie; +this was opened and a culture gf
B,Typhosus obtained,

On April 29th a fourth abscess developed on the middle
finger of the left hand and this was also incised and a culture
of B.Typhosus obtained. 0

On May 30th a fifth abscess developed below and slightly

external canthus
to the outer side of the (g on the left hand side of the fore-
head, This was opened and a culture of B,Typhosus obtained.

On the 5th June a culture of the urine showed B.Typhosus,
the organism corresponding in all details with the organiamsl
obtained from the abscessesagnd 28 colonies frew from T%(T e o
@n June 22nd., 50 millions of a vaccine prepared from the
organism were injected and patient;‘ temperature fose to 102:

it seank to just sbove normel next morning. On the following

day dt again rose to 100, It did not rise again.
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On June 29th an injection of 100 millions was given, and
the temp, rose to 100*8 on the following evening,

After the first injection some shrinking was observed in
the chronic indurated patches which surrounded zll the abscesses
which hed been incised,

On the 9th July an injection of 260 millions was given, and
the temperature rose to 103+*2 on the following evening, sank to
normal in the morning to rise again to 99°8 &t 2 p.,m, on the
following day, Great shrinking occurred on the chronic indurated
patch on the left tihia, and the abscess on the forehead also
shrank and discharged slightly. The middle finger of the left
hand discharged an amount of serum and the Finger which had been
twice the normal thickness commenced to shrink repidly, At this
stage, failure to isolate B,Typhosus from the urine oocurred for
the first time in the patient's illness.

On August 9th 500 millions were injected: the temp. rose to
103, sinking gradually to normal on the 1lth, Fresh discharge
occurred from the middle finger, and some pus occurred which on
culture produced staphylococcus =Ibug. This was probably due

to the patient's dirty habits: the pestient continually rubbed
her finger and annointed it with urine, believing this to be
beneficial,

The effects on the blood are contained in the chart.

On the 10th September 1,000 million® were injected and this
ceused a short rise of temperature to 102 . The various abscess
Ere&s after this shrank down to normal, and the patient continued
in sound health with no further rise of temperature.

The bacteriol¥tis figures in this instance were very interest=
ing, as & steady rise in bacteriolytic power was observed aﬁd once
raised was well meintained. The bacteriolytic results are

shown in the table.




(Lase 1) & |
- Andatnaid

Before injection her blood showed mawe bacteriolytic power
towards hermwnw?uua« A mixture ofd%_of serum and broth culture
showed an "unlimited' growth with normal serum and also_with the
patient’s serum, but a i? of serum znd organism shewed over a
thousand colonies with the contral serum but only about 480 with
the patient’s serum, —g%* of serum to organisms produced over 2 |
a thousmand colonies on the control and only 250 colonies with
the patient’s serum. 50 units of serum to half a unit of broth
produc=ad gbout a thousand colonies in the control and only 160
in the patient'’s serum, The a§;;g% of sera tgf;%;fﬁgilution
of broth culture and mn%g* dilution of culture were Jrwed Ll
while the control showed over 1000 ¥} over 800 colonies respect-
ively.

The patient'’'s serum waseletid  after the 200 million
injection and only 600 odd colonies were found with the —%"test.

test: 140 colonies

400 odd colonies were found with the 1?
with the —g%_ test: OO with the —22- test, These showed a
2

diminution compared with the previous series. 80 colonies how-

ever grew in the serun to I%U of broth test, which showed a
discrepancy. The 1 to IE%E" of broth proved sterile, The

controls were similar to before, except that the ;655_ grew fewer
colonies. The next series done after 500 millions were injected
shewed an increased bacteriolytic power: 600 odd colonies
growing in the_%_ test, 300 odd in the —l% test, and the rest
proving sterile.

The controls were similar to the previous series.  After
1000 millions had been injected great improvement resulted:
all the tests proved sterile when the patient’s serum was used,
while the control shewed over a thousand colonies except with

the %—50 which again shewed about 800, distinctly less than the

%ﬁﬂ dilution,
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At this stage the patient's serum killed a unit of typhoid
organism obtained from Guy'’s Hospital Laboratory at a mixture
of one unit of serum to one of broth culture, and also with one

unit of serum to two of broth culture, After the injestion

|of 500 millions, . the patient's serum sterilised the typhoid cuil-

|

Fture from Guy's except atl-1 where 24 colonies grov,

| Bacteriolytic results done one month later also proved

sterile in all series. They were again repeated after the

agplutination results had disappeared, and large numbers of

coleonies grew in all dilutions, the records of which were mislaid.
Applutination resuls

2 e

Before injection the serum &§f the patient did not agglutinake
|

4 Guy'’s typhoid organism at a 1 in 500 didution although it did 1

agglutinate a Guyfs organism at a2 1 in 200 dilution,

A curious partial reaction only occurred Hith the patient’s
own organism - a number of clumps appearing in dilutions of ‘ETI
"i% After the injection of 200 millions of the J—u/{;;}m.rm
vaccine agglutination occurred at Tﬁ%ﬁ‘ dilution with the Guy’s
organism, but only a partial result was obtained with the pgtient’s
organism, Aftver the injection of 500 millions the Guy's

organism continued to agglutinate, but the patient’s organism

while now definitely agglutinating at dilutiong® of 4é_ and 10%
e =l
only partially agglutinated at 200, very partially at 500

L
and not at 1000, After the injection of 1000 millions complete

agglutination up to 1000 dilution occurred with both organisms
The opsonic power of the patient’s serum was found to be 1°7
before injection, It was again tested after the last injection
(1,0, of 1000 millions) and was found on this occasion to be

243, The slides however were not very satisfactory, probably

frog bacteriolysis, and the results should probably have been

higher, .
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After shewing a positive Widal for o year after the originsl
infection, this ceased 3% months after her last injection,

Widals with a stock organism were done at intervals uBtit
after ceasing two months after her last jnjection to give posi-
tive reactions in the higher dilutions. On Uang 6th, 1913,
she gave a negative Widal in all dilutions. Hexr bacteriolytic
power was also found was also found diminished and she proved to
have little more bacteriolytic power £han the control.

Her urine was tested ot frequent intervals, but no more
B.Typhosus was isolated, The faeces were examined at intervals

but B.Typhosus was not successfully isolated at any tinme,

Her urine on the last occasion on which the typhoid was
-
isolated grew 28 colonies from 100 of a c.c. of urine, shewing
et

her to have 2,800 organisms per ¢.cC., & small amount but redisbie

as they were isolated e months after the original attack.

Genexral Results following Vaccination,

1. Increase of agglutinative power both towards her own
organism and towards the stock B.Typhosus,

o Increase of bacteriolytic power towards her own organ-
ism and B,Typhosus,

3. Drying up of chronic anscesses containing pure cultures
of her organism,

4, Cessation of Typhoid Bacilline after its continuance
for nearly 10 months,

B, Loss of Wiflal reaction 3% months after test injection
after preserving it for 10 months.prior to injection and

altogether for over a year.
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Throughout this description the organism isolated has been
|

called B,Typhosus. Grave doubts must however be expressed on

this point,

Actually it resembled various typhoid organisms obtained

Efrom Guy's Hospital Bacteriological Leboratory for Widal reactions

It formed acid from glucose, mannite, galactose Levwloe

and maltose, It grew a faint red growth on sorbite, which later

however had a slightly bluer tinge than stock B.Typhosus, It
Smald

formed swelh tronslucent colonies on malachite green and small

!blue colonies on Conradi Drigalski,

A specimen was taken up to the Metropolitan Water Board
laboratory, and while I did not personally see Dr.Houston about
it I was told that it conformed cuiturally to B,Typhosus,

An agglutinating Berum:sgtained from the Lister Institute

Wt\.\.‘b'{

heowefex sgglutinated a stock B,Typhosus from Guy’s in all
[

i

5., It did not howeVer agglutinate this organism,

&l\.

dilutio

=}

Whether passage through animals would alter this it is impossible
for me to say.

A nugber of strains were of course isolated from the urine
and the various abscesses, and which was used for the vaccine I
cannot say. The organism sent is the survivor on sorbite
Igelatine of very many growths. Possibly all these growbhs would
hot have been negative in their agglutination reactions to
stock agglutinating serunm

The increase in agglutinating power of the patient’s
serum both to her own organism and to the stock B,Typhosus is

however remarkable,
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CASE  ‘TI.

¥.K., an epileptlc 1mb60119 who was admltted én May, 1902,
e — e

Her case presents no point of special interest until on

March 10th, 1912, she couatracted typhoid Ffever. She gave a posi-

tive Widal, and the course of the disease was fairly characterise
tic. She had one relapse and on May 2nd, viewed from the
clinical aspect, she had entirely recovered.

On March 28th B,Typhosus was isolated from the urine. This
typhoid bacilluria continued until her death.

On Mey 20th, the 5lst day from the ouset of the disease,
she hed a series of fits a.d this passed into a condition of
status epilepticus and she died in this condition on May 2l1st.

On post mortem examination her spleen was found chamacter-

istically enlarged, the bases of her lungs were congested.

The brain was much congested, As is invariable in these fortunate-

ly somewhat rare cases of status epilepticus.

The notable feature of the autopsy was a subdural abscess
olfthe right frontal region, This abscess on culture proved
to contain pure B.Typhosus. Whether or not this excited the
status cannot be confirmed.

This case cannot be quoted as a persistent bacilluria owing
to its very short course, but two cases of periosteal abscesses
in an epidemic of less thah thirty cases is somewhat notable,
and in this case the development of the abscess in such an
inacecessible spot in so short a time after the onset of the

original disease is rather exceptional.




CASE III,

She was an imbecile who gave eviéddnce of hallucination on
admission, The urine was acid and had a sp.gr, of 1010 with
no deposit, Her general physical health was good,

On August 28th, 1912, she complained of pain in the right
iliac region, and later of pain in the region of the kidneys.,
Her urin#®l examination was acid: it contained a large wuantity
of B.Coli and much pus, On September 6th a smell flnctuant
swelling developed in the groin both above and below Poupart's
ligament. There was oedem&iihe parieties, and as the abseess
increased in size it was opened on September 10th. It was found
to contain a large gquantity of foul smelling pus. On examina-
tion of this pus it was fouhd that the principal infecting
organism was B,Coli which proved similar to the one isolated
from the urine.

The track of the abscess cavity followed up upon the line
of the psoas muscle. The patient contimued with a high some-
what swinging temperature, but signs of general peritoanitis did
hot develop. Despite irrigation of the abseess cavity the

patient did not improve, and as the orkanisms isolated from the

pus and urine corresponded it was decided to make a vaccine.

Characters of the organism, _
It was a small freely motile gram - bacillus, 2 to B4
in length formed acid and gas in the usual sugars and did not

liquify gelatin.
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Administration of the cecine,

Fifty milliens were given at first and the temperature
dropped shardly and the patient rallied somewhat, As the
temperature again rose in 36 hours another injection was given
this time of 200 millions, It was again followed by a, fall in
the temperature and some improvement in the pulse. It was
feared in an acute case such as this to follow up with a yet
heavier injection. five days later, on the 23rd, the patient

sank and died.

After the second injection there was marked diminution in
a
the pus, 'This however passed off after forty-eight hours,

Blood changes were not estimated,

At the post mortem examination she was found to have cloudy
swelling of the heaxp,liver, etc.,, with some oedema of the lower
lobes of the lungs.

A retroperitonesl abscess cavity was found extending
upwards along the psoas muscle and extending downwards and
infecting the whole of the pelvic cellular tissue. In the
abscess vavity was found a pin, On the posterior surface of
the caécwd hnear thé origin of the appendix was found an mlcer-
ated surface which while sealed was probably intermittently
infecting the abscess wavity. The abscess had also infected
a right-sided cystic ovarian tumour, and also the bladder.

There wes marked acute cystitis and pyelonephritis with early
ascending nephritis.

Just before her death her mother mentioned that she had

_ 4 ety
swallowed a pin prior to her admission, The probable sequence,
as far as could be judged was the lodgment of the pin at or near

the bage of the appendix which was followed by perforstion and
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a retro periitoneal abscess formed, While the pelvic

peritoneum was considerably involved the principal iufection

seemed to be in the cellular tissue. Whether the bladder
s

or kidney were infected from each other e independantlylby

direct spwead is rather doubtful,




CABE IV,

E.5., aged 63, admitted 2lst April, 1899,

This old woman was certified as suffering from dementia
following melancholia, She was very confused and depressed on
|admission, but settled down and developed on the lines of
delustional insanity. She was originally agitated and much
depressed, hearing voices saying she was going to be kalled,

She early developed a delusion that she was pregnant, and through
her increasing dementia maintains this idea to this day.

Her dementia increased until 1906 when she was certified as
suffering from secondary dementia. She contimues to be so
certified.

No history of bacilluria occurs in the notes, but on 12th,
1911, she was taken ill and had a temperature of 104°<4; her
pulse and raépirations were rapid for the first 24 hours, but
after this her pulse did not exceed 70 and her respirations 24,
She had no physical signs.in her heart and lungs, and & Widad
done proved negative. She complsined however of some pain over
the region of the gall bladder and later of pain in the back,
and on heavy percussion over the kidneys pain was elicited.

She continued to have an irregular temperature of 103
ginking to 99 and rising again, each sycle of rise and fall
taking two days to complete,

Her urine shewed a profuse bacilluria from which an
uncontaminated cultire oficolon organism: was isolated.

She had a slight recurrence of her renal pain in December
1911, Bané after spending a week in bed with slight pgrexis she

had no further pains for a considerable time,and in August, 1912,
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her urine was free from B.Coli,
On January 16th, 1913, she again had a rise of tempserature

to 101, with pain over the region of the gall bladder and with

pronounced renal pain. An organism,identical with hs#briginal

organism on culture)was isolated from her préfuse bacilluria.
A vaccine was prepared and 200 millions of the organisms injectedw
Her temperature rapidly sank to normal and the patient ceased to ‘
complain of paid either in the gall bladder or renal region, !
The organism in question produced acid and gas on glucose, J
memmite, galactose, levulose, lactose and maltose and did not gro|
on dulcite, salicipn, raffdnese, adonite and inosite, It ‘
grew a bluish white growth on sorbite geletin; a reddish growth
on glucose gelatin; formed blue black colonies on malachite,
agar and red colonies on Counradi Drigalski pedinm. Morphologic=-

Pratide
ally they were short, stout organisms

Effects of vaccine,

There was some loegal reattion lasting for 3 or 4 days after
each injection. The injections were made in the interscapular
region. lier bemperature rose to about 100°F at each injection,

ok § and to nerok wAThin 3(—
Effects on urine,

Just before injection the specific gravity was 1018, the
ures was °*0000 , She parssed 62 ozs in the 24 hours, " There
was a littie pus and very many organisms.

After the injection of 200 millions her urine concentrated
slightly and the sp.gr. rose to 1022. The urea rose to * Q015
and there was some increasie in pus, The amount excreted dropped

to 5% ozs, however. This shews nevertheless a distinct increase

in urea,
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On the 5th day fifter injection an increased amount of urine

was passed -~ 69 o0zZs. The sp.gr. dropped to 1012 and the urea
sank to *00l, an absolute inecrease in urea however over the
original amount., The organisms per c.c, sznk to 15 millions,
On the 28th January an increase dn the organisnms ﬁaving
occurred, an injection of 1000 millions was given., This was
followed by an increase in the pus organisms and a rise in the
gp.gr, ©8 1015; +the urea diminished to <0008-* An improvement

occurred on the 8th day, but this lasted only two days, so an

injection of 2000 millions was given, This caused a pronounced

negative phase, and this lasted for fourteen days,during which t~

|
time the s&p gr., varied between 1014 and 1010, The urea sank !

to *0007 varied between this and +0C1,

At the end of this time the urine became clear and con=-
tained no organisms on microscopic examination, There were &
few pus cells excreted and some mucus, The sp. gr, was 1008
and the urea <*0CCB, The amount excreted however was 74 ozs.

This continmed for 2 days and then slowly the amohht of
drganisms in the urine increased and although not reaching their
full amount before injection they nevertheless reappeared and

the patient countinues to execrete a varying amount at present.

Effeobs on blood. (See Table)

The opsonic index was done prio# to inocudation and came
to 1°2°* Tater after inoculation during the positivd phase it

reached 1°9
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General conclusions

Effects on Blood, .
(1)The bacteriolytic power was greater than normal blood

priof to injectioh and greatly raised during injection, It
sank however nearly to its earlier condition later after injection

(2) B©psonic power was raised during injection,

(3) Agplutination results negative.

bffects on Urine,

(1) Increase in urea b#th relative and absolute, e$pec=
ially after first injection,

(2) 8Slight concentration of urine and increase in solid
material, especially musus and pus during negative phase,

(3) Some increased sevretion during positive phase of

both water and solids,

(General Hffects.

(1) Relief of pain with sha}l doses, but disappoiﬁting
bacteriolytic &ffects, and also disappointing effects on urine,

(2) Large doses produced a very long negative phase but
tended to produce more ultimate results on the urine; this
result however produced the effect of large doses generally

viz,, a prolonged negative phase and a short positive phase,

Mentgl effects.

The patient was generally more active and more ready
to tell without stimulation about her delusions and also to
converse on general matters, This was haerdly due to leucocytosds
as the highest count during the temperature after injection was

under 9000,
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General Physical.effects,

; There was some pain on large doses which however
passed off in a day or =so, Less pain wes caused and far less
temperature occurred than during an . exacerbation of her
chronic bacilluria which had occurred from time to time previously
Her genersl condition seemed distinctly better during her

positive phases,

The notable feature of this case was the way the urine
cleared up completely after her original attack gnd the way it
recurred with similar symptoms to those of her earlier attacks,
i.e., renal pdin associated with pain over the region of the

gall bladder.

r




|
|

CASE V,

susan G,, aged 53, admit 26th May, 1899,

She was admitted suffering frop systematised delusional
insanity, being very exalted, believing that she was”qgeen of the
earth;letc.

She had typhoid fever in May, 1910, the disease running a
normal course, In June 1912 she had a temperature of 103,
which sank to 100 and thence to normal in three days, She
had marked tenderness over the region of the gall bladder, but
no jaundice, The Widal being done, she gave some clumps id i
the 1 in 40 dilution. TLater in repeating the:Widal considerable
loss of motility of the organisms was observed in dilutions of
1l in 20 and 1 in 100, This did not occur on doing another,
Whdal still later. A1l attempts to isolate any organism
resembling typhoid from either the urine or the faeces failed,
although a coliform organism was found to be presentoin small
quantities and was isolated.

In January 1913 she again had a similar attack and an
organism culturally identical with the previous organism w#ﬁ
isolated, The organism shewed fairly chamacteristic colon
characters,

The interest in this case lies in the fact that some time
after enteric fewer she had pain and pyrexia suggestive of
cholecystitis associated with a curious partial Widal reagction
which disappeared later. In the second pryexial attack no
agglutinating organism was available at the moment, and the |
Widal was not done, Possibly a more thorough examination of the

faeces would have revealed the presence of a typhoid organism.

The urine though very carefully examined did not grow any organism
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resembling typhoid,

Clinically the case resembled tase IV (Emma’S,;) except
that the number of organisms in the urine was very slight indeed
and intermittent in appearance, while in Casme IV there was constant

profuse bacilluria.
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Joseph V,, aged 65, admitted 24th April, 1905,

Mented state on zdmission,

He was suffering from senile dementis and was partly
disorientated, e made numerous accusations against all with
whom he came in contact. He believed he was kidnapped for his

money. Acbually he is a pauper. Physically he was in poor

health and had counsiderable arterio sclerosis,

History, HFrom Beptember, 1912, he commenced to have an
irregular pyrexia - 1000 to 101o - andon examination he was found
to have an acid bacilluria with considerable pus He became much
feebler as a result of this chronic cystitiéf-and the irregular
pyrexia developed with a nightly bemperature,

November 9th, 1912, The urine wes found to show a consider-
able amount of pus, and an organism was isolated

Characters of organism, It was & freely“%fﬁﬂ, organism
consisting of short stout rods, It formed acid and gas in
glucose, mannite, galactose, levulose, lactose and maltose. It
did not liquify gelatin, Indol wes formed,

A vaccine was prepared and 50 millions administered on the
1l4th November, 1912: but slight improvement was noted although
a slight diminution of the pus occurred,

On the 23rd November 100 millions was injected and this
was followed in 24 hours by a diminution of the orgenisms and a
lessening of the pus.

On November 28th an injection of 600 millions was given,
and this was in 24 hours followed by a diminution of the pus
which disappeared in three days time and a total disappearance

of the organisns,

These have not reappeared.



(aae 1) 2
He has had no pyrexis since the disappearance of his cystitis,

Urine (See table)

#

Bacteriolytic changes (see table)

Opsonic changes.

The opsonic index prior to injection was 38, it
possibly being so low on account of the asthenic, feeble condition
The index weas not done immediately the urine cleared and oun waiting

a few days it was found to be only *65, which was disappointing,

Agpglutination. Changes were negative.

_on urine.

Dosage of vaccine aad effec
The vaccine was never pushed beyond 600 millions, this causs
ing a disappearance of the cystitis and bacilluria. The inject-
ion of 100 millions caused some slight improvement.

It will be noticed that the urea was markedly increased
relatively. The amount of ufine passed in the 24 hours was

not ablé t0 be measured owing to the patient's incontineunce,

The specific gravity fell with the disappearance of the pus,
probably owing to AAQLL&+14’ secretion, Some mucus appeared

during the injections, Later the amouht of urea sank con-

siderably, though not to so low a leved as formerly.

Bacteriolytic changes,

I%vuu-{h.
Before injection the blood shewed b:.a.ct.ra"rica].,_V't.:iLc/I greater than

the control although net-mush—pmesber. ni @ a ﬁ%%%r¢ﬂ?nkl
After the 600 million injection the figures were greatly
improved and some considerable bacteriolysis was shown,
Five days later the blood shewed no inhibiting effect.at all,
being remarkably deficient. This may be partly explained by the
fact that he was suchén &ethiit old man and partly by the

fact that no stimulation to Form Uwlifediia existed after the
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clearance of his urine. This emphasises a point to which all the

Lrie e a7

concludions tend, namely the tmansgient effect of the eusiidss,

Lffects on mental state. e

These were difficult to estimate in such an advenced case of
L

dementia, but generally it was noticed that the patient was less

‘dully resistive and more inclined to answer when spoken to.

Lffects on physical health.

The nightly pyrexia ceased and has not returned, and the
patient's Beneral health is markedly improved, although he

remains an exceedingly feeble old man. ¥




CASE ViI,

Thomas C, , admitted 19th July, 1909,

This man was the subject of delusional insanity. e was
admitted actively hallucinated and deluded, He believed he
was going to be burat aad that %lectricity was beding put on him;
also that he was interfered with sexually,

The urine had a sp.gravity of 1008 and was acid: he passed
73 ozs in 24 hours: there was no deposit.

For many months during 1911 he was observed to have profuse
colon bacéilluria with considerable pus in his urine, but the
resulting growths were very slight

In Januzyy 1913 he developed retention of urine, and this
was relieved by cathekerisation., Bladder washings were
employed and urinary antiseptics giveu, Ten days later he
developed a high irregular pyreeia which lasted for about ten dags
It then fell to ﬁarmal and slight improvement in hls general coné

dition was observed, He became however slowly and progressively

weaker and latterly became comatose. He pasred a decreased amouny

of urine latterly, but with less difficulty than in the earlier &
stages,

This case was not treated by vaccines, aslit.was desired to
observe the effect of other remedies. Finally as these appear-
ed to make no improvement the organism was isolated,but before
administration could be effected he became moribund and died,

two months after his first pyrexia.

Post mortem changes.

He had a dilated and fatty heart, marked chronic cystitis,

the
and pyelo-nephritit with slight chronic ascending nephritis

] . _ Pelvis
characteristic of this condition., From the pelis of the
.

\ s/
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kidney an organism was isolated similar in its cultukal character-
istics to the one previously isolgted from the urine. This
was obtained in pure culture.

In this case the disease was probably a secondary infection
from the kidney into the bladder, It is of interest ﬁhat the
renal infection was purely colon, It was bilateral, both sides
being equally infected,

This case is included as being similar to Case VI,, although
it must be admitted that the whole trend of the disease was much
more acute, There are reasonable grounds for supposing that Cese
VI (Joseph W,) would have followed similar lines if vaccine

treatment had hot been adapted.




la D, aged 46, admitted 23 December, 1909,

On admissioh she was suffering from melancholia with suicidal
tendencies, She had some visual hallucinations but gave little
evidence of these,

Physical condition, The urine shewed somé bacilluria on
admission, and she complained of various pains in the renal
region, with pain eﬁpeci&lly over the region of the left kidney,
and also marked supra pubic pain. Her renal condition became

worse, and in July, 1911, she had an attack of haematuria and

complained greatly of both renal and supra pubic pain,
On August 24th she had much pain and some vonmiting, She had an
irregular pyrexia, the temperature Ffrequently rising to 100,
The temp, charts were however not maintained al all regularly
i as she freguently refused to have her temperature taken. She
chntinued with much pain during the latter part of 1911 and
thfoughout 1912, No definite evidence of renal calculus was
obtainable and the pain was usually worse at night.

fn examination the urine was Ffound to contain a considerable
quantity of pus and a fairly large number of actively motile
coliform organisms, Tubercle bacillus was isolated from the
urine by a colleague in July, 1912. This makes it probable
that she is a case of tubercular kidney greatly accentuated and
ageravated by colen bacilluria. This complicating factor
nakes acenrate extimation of the amount of damage which each of

ot e

the organisms causes, bypdeed, but the great amelioration after

a successful injection of colon vaccine suggests the colon

condition considerably accentuates the other infectiom.




(Case VIII) 2,

Isolation of the organism,

The organism isolated was a freely motile gram - short
stout bacillus, It fermented glucose, mannite, galactose, lavu- |
lose and saccharose, Lactose was not fermented and no liqui-
faction of gelatin occurred. On milk meesd results were
obtained. On three occasions no change occurred in apparently i
& thoroughly inocculated specimen, while an two occasions acid

and clot with some bleaching and no peptonisation occurred on

the third day.

Administration o:

The vaccine was prepared and 30 millions administered,

but beyond a slight pyrexia and some local reaction there was &

little result. Some days later a 100 million injection was

administered with little effect on the urine. Nine days later
200 millions were given with some improvement after a short
negative phase, Seven days later 800 millions were given, and
after a very short negative phase the improvement noted was
remarkable, There was a marked diminution of the pus and

decrease in the bacilluria. The patient was obviously in

much improved health, and the pain,both renal and supra pubic,
was practically absent, She had not been 8o free from pain 5
during the whole ofurse of her disease, This continued for i
ten days when fn the belief that further improvement might be !
effected with & heavier dosage 1600 millions were administered. f
This was promﬁtly followed by marked increase of the pus and a |
return of the pain and other symptoms,

The case was left for over three weeks and then an injection
of 600 millioﬁs was given. This produced a pronouncedly
negative phase, and the pus did not clear for fourteen days. At

present the pus is greatly diminished, but she has considergble




(Case VIII) 3, |

pain, most marked however in the bladder,

Bapteriolytic changes (see chart):

The original figures, although not consistent, show that !

the patient’s serum possessed less than normal bacteriolytic
power, and though improved ﬂy the 200 million injection they i
did not reach to normal until the 800 million injection was
given, In the pesitive phase following this injection the
bacteriolytic power possessed by the patient’s serum rose very
markedly above that possessed by the control serum. When
taken at a later date they were not so good, but showed a great

improwement over the original estimation.

Opsonic results,

‘he opsonic index was *87 before injection and it rose to
2+13 after the administration of 800 million, and sank to °48
after the injection of 1600 millions, This confirms the bacber-
iolytic results, except that the opsonic fall during a negative
phase was much more pronounced than the fall in the bacteriolytic

power,

The agglutineting results were negative.

The general health of thp patient was greatly improved after
the successful injection, but later effects were distinctly
unsatisfactory.

Mentally the patient remains an uncertdin querulous
individual, and no effects were produced by the vaccine treatment

In a case associated with tubercle there is undoubtedly a
gfaat risk of an exacerbation of the tubercular condition |

occurring during the colon.treatment and unfortunate results

are then liable to occur, At the same time the clearing of



(Case VIII) 4,

the colon condition undoubtedly helps to secure relief to the

patient.,
With regard to the clearing of the uring without relief to
pain, .- the well known intermittency of pyuria in tubercular

infection-of the urinary tract must be taken into account.




(aiee IX /L

August G, aged_@ﬁa_qqqéﬁggg_{z_Beptember, 1910,

He was admitted sufferiﬁg from melancholia, He was
hallucinatéd;-hearing voices abusing him and threatening him,
He was ::;zagitated and depressed and intensély hypochondriacal,
Physically he was in feir health, The urine had a sp.gr. of

1024, and was acid,

In January, 1911, he complained of frequency of‘ﬁﬁoturitﬁon?'
pain in the renal region anqélso supra-pubic pain on hicturitioﬁ
He was found to heve a profuse b&cillu:ia, so?e pus, and a
colon organism was isolated.

An exact record of his fermentution reactions has been lost
but the results were wuite chamacteristic,

In January,1911l, he was injected with two millions with

no result except some local reaction, Six days later five
millions were injected, and this was followed two days later by
.pight millions, and eight days later by 20 millions. A slight

improvemen€ occurred in the urine after this, but it was followed

by a very prompt relapse,. Injections of 50 and 100 millions
Were given and this was followed with 600 millions. This
MMARLE D :

produced a m-zed reaction aﬁd the urine cleared very appteciably,
pnd to such an extent that only on careful microscopical examination
were any motile organisms detected, The pus was reduced to am
Almost impercéptible amount, The urine remained practically clear
for about eight months, and after that it was not examined until
February, 1913, when some pus and a distinct bacilluria was found
to be present. The patient became acutely agitated during the
course of iﬁé injectiohs and remained so for two months after-
T, :

Wards,'when his agitd tion gradually settled down.




—_—

(Rae IX D
le remains a miserable, hypochondriacal,agitated melancholde
in indifferent health, His general health wascertainly much

improved during the time his urine was clearer.




Ann W,, aged 56, admitted 30th November, 1908,
Mental condition on admission, She was admitted suffering
fréam melancholia,., She was depressed and surly and had numerous
dedusions of persecution depéndent on aural hallucinations,
Shep believed her food was poisoned and as a consequence @b
first required nasal fedding. She remained depressed and devel=
oped numerous delusions consequent on her hallucinations, She
|comp1ained of electricity being'paﬂsed througﬁ her body, and of
péople being under her bed at night,

The physical condition on admission was fair. She passed
42 ozs of urine on sdmission and there was slight pud present.
History.

On November 3rd, 1911, she went to bed with a slight
pyrexia, with incfeaﬂed pus in her.urine and a marked acid
bacilluria. She had a slight pyremia for severad days, and

complained of pain in the renal region. The pain and pyrexis

| continued until the end of November when although the pus and
{bacilluria con@iinued the pain became better and the pyrexia
ceased, She continued through 1912 until November with
bacilluria, despite the administrayion of urinary antiseptics
throughout a considerable portion of this time . In October
1912 sn organism was isolated and a vaccine prepared and
administered,
Bharacters of the organism,

The organism was freely motile and fermented glucose, lactose
galactose, maanite, levnlose and maltose, and (?) dulcids, but
did not liquify helatin.

(See table)




| ment was noted in the urine. Five days later this slight

| some local reaction with a temperature of 99, Little improve-

| former level one month- later,

(Case X) 2.

Adminiskration o:

vaceines and changes in the urine,

200 millions were firkt injected, and the patient experienced

improvement disappeared, and on the 6th day an injection of
1000 millions was given, Thisg caused a marked increase in the
pus and organisms followed by a distinct improvement on the seventh
day . On the following day another 1000 million injection was
given, and four days later marked improvement odcurred, and
on the fifth day the urine was nearly clear, 31 colonies appearing

i
on a plate spread with 100 ¢ c¢. of urine, add on the eighth day

1

cultivation of 100 c,c, proved sterile, During the following

month however the pus and organisms steadily recurred,

Bacteriolytic table,

The control blood unfortunately sterilised this organism in
1

all proportions except 1 . Originally the bacteriolytic power
of the patient's serum was less than that of the control, This

was greatly improved after injection and hdd not =sdnk to its

The opsonic index was originally 1°87. After injection it sank
to 1°36, bith as it was taken some days after the most favourable
injection it is possible that the decweased organisms in the
urine accounted for this fall.

The agglutination results were negative,.

Summary.

While only a narrow margin represents the bacteriolytic power
it certainly started below normal and concluded distinctly above

normal, The patient became brighter and rather better physically|

but as in most of these cases the improvement was very temporalXy .



1

|actively hallucinated and much agitated,

‘and she spent some @ays in bed with a slight pyrexia and complained

CASE XX, .

Ann W - h - d, aged 67, admitted 27th May, 1908,

She was admitted suffering from senile melancholia, and was

On admission she was passing 80 ozs of urine with a sp.gr.
of 1004, She was in very fair health.

Hi Stm'

She was noted to be in indifferent health in November, 1309,

of pains in her back, and a little later was placad on urotropin
etc,, the results of which were not noted.

During this time her agitation gradially became less and
she settled into a condition of dementia, and she was certified
as such, In February 1912 she again developed renal pain, and o
on examination was found to have a profuse bacillukia.
Description of organism,

The organism isolated proved to be an actiwely motile

lgram - bacillus which fermented ¥he usual sugars and did not

liquify gelatin,

Administration of vaccine,.

A vaccine was prepared and an injection of Zb millions was
administered, This was followed 3 days later with an injection
of 100 million with however little effecti: four days later
pgain by an injection of 200 millions, This last produced
marked melief from pain, although tlwre was a negative phase
bxtending over :two . days, during which time there was increase §
of pus in the urine, But there was later a diminution of

bdth pus and organisms,




(Case XI) 2..

The patient was now left alone for over a month, and at
the end of this time pus was found to have increased slightly,

ans the bacilluria to be as profuse as formerly, Reinjection
was therefore started on November 26th, An injection of

200 millions being given with little result, was followed four
days later with an injection &f 1000 millions, This caused
increase in the pus and some pyrexia, but on the Ffourth day the
pug was distinctly diminished and the organisms somewhat less,
On the 7th day a further injection of 2000 millions was given,
and this was followed by a marked negative phase lasting seven
days, which was sufceeded hy the best positive phase so far
produced, the urine becoming clear and only a few pus cells
persisting, This condition only lasted three days, then the
bacilluria increased in amount and the pus began to return,

The final condition of the patient being a very slight amount of

pus in the urine and a diminished bacilluria.

See Urine and Blood Charts,

There was very slight agglutination produced at 1 in 20 dilution.

Summaxry.

There was no effect produced except for very slight pyrexia
after the 30 and 100 million injections’

and some local reactionﬁ The 200 million injections produced

increased renal activity and increase in urea which pesisted

after the urine had become clearer. There was an abgolute retunn

to the condition before inocculation after leaving the case for

one month at this stage,

There was only a slight effect on repetitibm.of a dose of

200 millions, and a marked effect by the injection of 1000

illions, There was a very pronounced negative phase lasting

even days after the injeciion of 2000 millions, this being




(Case XI) 3,

lfollowed by a very good positive phase which practically cleared

{the urine. This however only lasted three days and there was
|

ia steady relapse during the next three weeks, the final
Estate of affairs being better than the condition prior to

|inocculatien.

Effests on the Bacteriolytic power of the blood,

| 1, Some bacteriolytic power above the normal before injectio
i 2. Very slight improvement after the injecfion of 200
millions,

3, Distinct improvement after the injection of 200 millions

4, Less bacteriolysis after injection than before injection

possibly due to a deceease in the organisms in her body,

The patient was much more brisk and active in her habits

after injection and appeared in better health,

Lffects on mental condition.

These'were remarkeble, The patient who was admitted in an
agitated melancholic condition had for over two years sunk into
a condition of dementia and was certified as such, After injeck
tion she became excited and much hallucinated and deluded. Herx
hallucinations were those of sensation and she believed that
pigs and insects were inside her. She was much agitated at the
idea that her nos® was going to be cut off by tﬁe medical officer
She still remains somewhat over active, but her hallucinations

and delusions are fading again and she is much less agitated,

e
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Margaret W,, aged 61, admitted lst December,1911.

Mentad state on admission, She was markedly demented with a
grossly impaired memory, She had hallucinations, believing

people were under her bed at night, She was tooldemgnﬁed to
show much agitation, although she wa% depressed and liable to

become emotional,

Physical stote, She had coensiderable arterio-sclerosis, and her

urine showed profuse bacilluria. The sp. gr. was 1006, the
reaction acid, and very slight pus was present., A celiform
organism was isolated in June, 1912, and again at the end of

- |O8tober,

Isolation of organism and characters of organism, (see table)
The organism was freely motile, gram - and formed acid and
gos in glucose, mannite, galactese, levulose, lactose and maltose

‘mo diquifaction of gelatine occurred and indol was formed,

Ten millions was administered on October 3rd, 1913, with no
pyrexia and little local reaction. B0 millions was injected
Fix dd?ﬂ-}ater also with little effect. Eight days later a

200 i .
dose of 4®® millions was injected. There was slight pgrexia
3 Baotiion
and a fair local reaction, Hive days later .ol dose of
200 millions was injected, There was some pyrexia and local
reaction and slight change in the urine.. Six days later a dose
of 600 millions was injected; this produced moderate pyrexia and
Al o ED , N
Fair local reaction with sewe improvement in the urine. A month
; Dhe.,
was now allowed to elapse.® The urine was, found to have returned
to its original coundition. A new vaccine was now prepared and

8, dose of 1000 millions injected. This produced considefable

pyremia and marked local reaction. The urine showed increased
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pus and organisms ‘for five days, Eollowing this marked
improvement occurred, On the third day this improvement ceased
to be maintained, Hight days later another injection of 1000
millions was given. After a negative phase of four days some
considerable improvemeant was noted in the urine, This was

not so well marked as Efter%he first injection of 1000 millions,

(See urine and bacteriolytic tables.)

Opsonic index, The index was 1°*57 prior to the injection

and later rose to 1°83 after the first injection of 1000 millions.

A
Agglutination results, These were negative although
carried out after each injection, No trace of agglutination

occurred in any dilution (1 in 20 upwards) at any tinme,

Conclusions. - Dosage and effects on urine,

The effects were negligible with injections of less than
200 million and slight at that figure, although an iuacrease in urea
occurred, The first injection of 1000 millions caused after
a negative phase a very distinct clearing of the uring, which

however contained clumps of bacilli among the deposit.,

Bacteriolytic results,

Originally the blood shewed more bacteriolytic power than
the control. 'After the 200 million injection some improvement
was noted, and afte¥ the 1000 million very marked improvement.
Whbn tested one month later the figures were a little improved o
the original estimation, bﬁt while some figures were improved
others were worse than before injection.

The opsonic index, - This was originally positive and improved
gomewhat after injectioen,

The general physical condition was somewhat improved.
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Thé mental condition was hard to judge on account of the patibnt

being an amnesic dement,




CASE  XIIT, _ ‘

Annie Di,, age 45, admitted 15th December, 1908, _

She was admitted suffering Ffrom general paralysis of the
insane., This ran a typical though somewhat slow coursge, and she

died on the 8th January, 1913, The urine was clear on admission

On January, 1911, she developed haematemasis, and this continued
intermittently until the end,

She was found in Seﬁtember, 1912, to have marked bacillubia
| This was not treated on account of her general paralysis,

Two very similar organisms were isolated from her urine, |
Both were gram = motile organisms, -

1 A longer form g/tto Q/u in length by % broad, It

'was freely motile, did not liquify gelatin, and formed slight
acid and gas in the usual sugars; it also formed indol, !
{
2. A short,stout,freely motile organism, It formed acid |
and gas fpeely on the usual sugars, and did not liquify

gelgtin,

Post mortem examination.

The brain and general organs corresponded closely to the
usual findings in cases of general paralysis, No evidences of
tubercle or dysentry were found. Haematemasis was found to be
due to dilated @esophageal veins.

‘"he bladder shewed no cystitis, The kidneys were in &
condition of granuldr nephritis with a large excess of peri-
nephtic fat. The capsute was thin and stripped in layers.
The stellate veins were engorged, and the cortex was narrow,
The pyramids were slightly distorted, The mucosa of the renal

pelvis was merkedly congested,




(Case XIII) 2. |

Summary.

The interesting point in this case Ww&s that the bladder
:shawed no signs of énfection, while the mucosa of the pelves of
the both kidneys was congested, and suggested a low chronic inflam-
matory change. While the possibility of the''bladder infection
clearing up after the kidneys had become infected was not lost
?sight of this case sugpests a primary infection of the renal
pelvis rather than an infection secondary to cystitils, although
| ins bilateral distribution is against this,

A large number of general paralytics have been found to have

bacilluria, probably owing to their generally lowered resistance




CASE  XIV,

Alice W, aged 58, q@gﬁtteqmiGth September, 1912,

On admission she was very agitated and depresse¢ and require
nasal feeding at times, She believed her food was poisoned
and heard voiced telling her night and day that she was to be
burnt. She was vet resistive to 211 attentions and hag but
irregular control of her organic sphincters,

Physically she was very emaciated and had considerable arter
io mclerosis, Her urine was acid in reaction and contained some
pug, The urea was °=0014, The amouht of urine was not ascertai

able,

distory,

She wa% tod dull to complain of-pain, and although pus
increased in the urine and a marked bacilluria was found, no
evidence of other symptoms could be obtained, On January lst
she had an attack of diarrhoes with blood and mueus in the stools
She continued in & very asthenic condition throughout January.
Towards the latter 6gd';f January her urine was plated out, and
two organisms were discovered, =

1, A greatly predominant protein bacillus, which was active
ly motile, It showed chromo—genesis on agar, and fermented
glucose, mannite, galactose, maltose and lactose. It produced
greenish pigment in alkaline peptone broth. Generally it resemb
led closely the organisms isolated in case XV,

2. A colifcrm bacillus.

While the guestion of inoculation was being considered the

patient had an attack of heart failure and died in a few minutes,

d
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Zost mortem examination,
15 The heart shewed marked Ffibroid degeneraddon

2e 'he lungs were congested and oedematous

3. The bladder shewed slight systitis

'4. The kidney was horse-shoe shaped, and shewed marked pyelo-
nephritis and early ascending nephritis.

B. There was coangestion of the lower part of the smsll intestina
and upper part of the large intestine.

The post mortem was interesting in shewing the marked
[pyelo nephritis which was present compared to the inconsiderable
cystitis, The rapi@ downward course of the disease was probably
due to the patient possessing only one kidney. It is also of
interest that direct evidence of colitis associated with the other

condition was shewn.

This case resembled case XV in two points, -
1 - the marked emaciation, which was ver? extrene,
2 - The similarity of the liquifying organisms

isolated,




ANNA MARIA W,, aged 51, admitted 18 April, 1912.

She was admitted in & state of acute mania and required
feeding and every other attention, She was in indifferent
general health.

History,

She settled down into a depressdd con@iition and gave evid-
eiace of and expressed delusions of poisoning., These were based
on hallucinations, She was actively hallucinated and heard the
devil calling her "an old cat", etc., She belisved also that
everyone was dead, At first she had long periods of agitation
and was very restless. Later she settled into a depressed,
lethargic and almost stuporose coandition.

Three organisms were isolated, the first of which was

greatly predominant, -

1. & variety of B.,proteus:which fermented glucose, mannitpg, |
galactose, levulose, lactose .and maltose. ' It formed reddish. .
greenish-coloiration on agarya blue colouratihon in peptone water
This dissolved:in chloroform.and became.pink.on the addition of
acid, It was very actively motile.

2, A éﬁlﬁform organism,
A vaccine was prepared of the proteus and also of the

coliform organism,

Inoculation was commenced with the proteus organism gnd
five injections were given, i.e., 200 millions, 600 millioas,
1000 millions, 2000 millions and 2000 millions, at intervals of
3, 5, 7, 10 and 10 days respectively.

The bacteriolytic results were with the methods employed

unascertainable as the organism wss so prolific that unlimited




(Case XV) 2,

growths were obtained in all the various proportions, also the
coaleschnce of the colonies renderee even approximate couhting

almost abortive,

Effects on Urine.

ihe results of the proteus ipjectionﬁ shewed some decrease
of this organism in the urine, __ lsith the result that the
plating after the 2000 million injection shewed a marked diminu-
tion in the proteus organism but an increase én the coliform bacilli.

At this stage a vaccine was prepared of the coliform organ-
ism, and this was administered in injections of 200, 1000 and
2000 millions,

The effetts on the urine are #ifficult to guage as the coloa
injections were given almost concurrently with the protean inoc~
ulations, Certainly marked diminution occurred after ten days
from the administrationof the 20070 million injection, which
points to a colon infection being a real part of the patient's
disease.

Léisr a marked recurrence of her bacilluria with marked
dimindtion of the pus however compared to her former conditiomn,
at the last moment shews a large amount of proteus colonies with

however a few colog colonies.

Bacteriolytic results towgrds the coliform organism shewad
LA JJ«.?/U'
that the blood originally possessed sese increased power towards

the colon organism compared with the control bload.";4~*~/ﬁ*F“%&§£.
fufﬁ: Ao el
‘? 2

Opsonic reactions.
A opsonic count taken before the injection of the coliform
organism whewed an index of *94; taken after injection it shewed

1+0 exactly. This of course gives no definite information,
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Satisfactory slides were not obtained with the proteus.

Agglutingtion results, These were negative with the
|

|coliform organismm, In & freely growing scum forming organism

such as proteus it &s, even with a ceptrifugenbroth, impossible

|to obtain any results owing to the large number of clumps,

|
| Summary and conclusions,

Slight improvement occurred in the urine after heavy dosage
with B.proteus, and more marked improvement occurred very
temporaridy after the colom injections, but relapse occurred in

a few days, It must however be admitted that the pus was distinct
l 1
|1y dim&nished, A noticable point was that the urine was acid. [
l

Brown states these cases_are usually acid but occasionally
alkaline in reaction, )

Lffects on mental and general physical condition,

She became distinctly brighter gfter the protein injection
and spoke when addressdd, which she cannot be induced to do at
present, Physically she remains feeble, thin and lethargis.

The general results must be noted as unsatisfactory.

The genersl apinion I have formed of this case is that the
protein infection is the real cause of the disease, and that the

colon.infection is quite subsidiaxry,

(1) Osler and Macrae, vol,,vi, p,280.




CASE  XVI,

Clara J. 657, admitted 29th January, 1900,

She was admitted suffering from alcoholic dementia., She
had various delusions includiang those of poisening. .

Physically she was in feeble heslth, The urine shewed
a =p.gr. of 1012 and was acid, with a deposit of nmusus.

She had a marked history of recurrent diarrhoea, very rarely
however with blood and mucus in the stools, but always associa=
ted with some pyrexia. She had sixteen distinct attacks of thié
each lasting fram five to twelve days., These attacks were
spread over a period from 1901 to the end of 1907, ;;g‘in only .
one of these was blood and mucus present in the stool, In
one of these attacks it was noted that she had distinct pain
over the region of left kidnsy. In addition to these attacks
she had diarrhoea throughout this period on inunumerable occas—
ions, From 1908 to 1912 she had no pyrexial attacks although
diarrhoea was frequent. In April 1912 she had another attack
of diarrhoea associated with pyrexia, and at this time it was
noted that she had pronounced acid bacilluria, She was now in
very poor physical health and had advanced cardio vasdular
ddgeneration,

An organism was isolated from her urine aund found to be
a short motile gragm - bacillus. It produced a growth on the
various solid media employed resembling the B.Typhosus. It

Leﬁﬂmm4ﬁéé4*ﬁﬂd i
however fermented glucose, mannite,jsdactose and levulose, but [

did not ferment lactose, although it formed acid in milk with

slight clot after three days. It did not liquify gelatin, and

indol was formed. An organism similar in its fermentation tests
|
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although not forming indol occurs in Dr. louston's report on the
bacteriological examination of the Penxryn Biver oysters (1).

In December, 1912, a 200 million dose of vaccine was adminis-
tered, &nd this produced a rise in temp. dF 103 with parked local
reaction, The temp. sank to normal in two days, and five days
later the urine cleared slightly. This was followed seven days
later by an injection of 800 millions; this produced & temp. of
102, and less local reaction than had occurred before, The
urine clegred appreciably on the seventh day, and ten days !
laterfan injection of 1600 milliens was given. This produced
a very marked geuneral reaction, and there is no doubt that the
dose was excessive, Pus increased and also the organisms,
This lasted for fourteen days when improvement occurred.

Twenty deys later an injection of 1000 millions was given,
and this after four days produced a proanounced improvement in the |
urine, It was followed by another of 1000 millions with sim-
ilar results, The urine improfed after three days but again
relapsed after being nearly clear for seven days.

The bacilluria never entirely cleared up, although vey markéd
1y dimiqished. There are at present distinctly less organisns
than formerly.

(See Urine Chart)

Bacteriolytic results,
These were disappointing owing to lack of vitality of the

organism, When mixed in equal parts with serum slight results

I
proved sterile in ald other proportions., In the 1 proportion

B thousand colonies developed with the patient's sérum while

the control serum grew even more prolifically. After the 1000

(1) No,13, p,150, vol.iii, Fourth Report Royal Sewage Commission

were obtained, but both the patient'’s blood and the control blood

million injection the paﬁ%gﬁﬁis—ser%gjgggy_pnly seven colonies iq_
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droportions of 1 while the control shewed nearly 1000 colonies
When this was repeated later the patient’s serum grew 130 colonies
on |

and anrincréase$‘the condition after injection and a decmease on

the condition prior to injection,

Summary .
The patient was much demented, and it is difficult to say

whether she was brighter fluring the injections. Physically she

is in better health than she has been for some time. She

has had no diarrhoea for five months, which is a condition she
has not been in for over ten years, The possibility existé
that this is a coincideince, although it is curious that this
should occur,, It must be mentioned she was clear of diarrhoea

before injection,

Effects on Urine,

During her positive phases the organisms certainly diminish-
ed, The urea increased somewhat, but not to the extent that

was observed in most of the casés.,

Lffects on Blood,

Owing to the compagative feebleness of the organism only

1 .
the 1 test shewed any result, but this shewed marked improvement

diminishing later.

Agplutination results,

There was slight partial agglutination at dilutions of 1 in

20 and 1 in 100,

Obgonic results,. |

Before injection the patient's obsonic index was °74, after

injection it increased to 1*3. The slides were however

unsatisfactory.



Elizabeth L,, aged 65, admitted 20th September, 1912,

She was admitted suffering from melancholia,. She was rest-
less, agitated and apprehensive., She believed she caused
distress to her relatives and brooded over the fatt considerably
She believed that the nurses at the Infirmary ill-treated her in
attending to hewr, She was dull, resistive and obstinate,

Physically, she had considerable arterio-sclerosis, was
|very thin, emaciated, and her lungs showed evidence of chrdnic
bronchitis. Weight 6 stones, Height 5' 1",

She remained very agitated and depressed and gave evidence
of aural halluégnations, She developed the idea that she had
no feeling in her stomach and at times stated she had no stomach
and became very difficult with her food, requiring to be hand fed
for a long time,

Later she required constant nasal feeding. She lost
weight rapidly, became so restless and agitated that she could nbt
be kept in bed. She has had no natural sleep recently. On
March 9th she had an attack of diarrhoea with blood and mucus in

the stool, She is a chronic masturbater,

tion of the organism,
A mucoid form of B,.Coli was isolated. ‘his form grows

large heaped colonies rapidly., It fermented the usual sugars

and it was a freely motile organism 3/4 in length and less than

1 /& broad, No liguifaction of gelatin occurred,

Administration and dosage of vaccine,

She was injected with 200 millions on the 19th January, and

this was Ffollowed with slight pyrexia and some local reaction,
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On the 23rd this was followed with an injection of 1000 millions
wﬁich caused slight pyrexis and some local reaction,

On the 30th, as little improvement had occurred in her urine
1500 millions were injected, ihere was a slight pyrexia and faij
local reaction, and this was followed by marked pus in the
urine and an increase of urea and organisms, On debruary 1l6th

the urine cleared distinetly below the previous level,

(See urine table,)

The opsonic power was not estimated after injection:

before it was 1°21, which is too inderterminate to be of value.

Agplutination results were negative,

Conclusions.

"he lower doses had no real effect, and even the injection
of 1500 millions had not a great result although the urine
cleared somewhat, Yhile after the 1000 a negative phase of
6 days only occurred, after the 1500 million the phase lasted
16 days. Experience had taught me by this time that increasing
the dosage after a prolonged negative phase is dangerous, and
as the habits of the patient and her general condition were
unfavourable to improvement the case was deft. The improve-—

ment then noticed was considerable, but the case has since

relapsed,

The bacteriolytic table shews some improvement, with

however some retrogression later.




=

| Gave XV 11 %

The patient's general health is bad, partly on account of hen
|mental condition, which is that of the most extrems zgitation and
irestlessness. her delusions about her food tend to accentuate her
I

‘amaciated conditioa.

In this case & refersnce may be made to the difficulties

imposed by the patient's mental state, which militated against

‘tabulated results -

| 1. Difficulty in obtaining catheter specimens,

2. Inability to measure amount of urine passed in 24 hours.
3., Difficulty in taking blood,

4, Patient's masturbation causing likelihood of reinfection
from below.




CABE XVIII,

: Patient Zmily A. Ch,, admitted December 8th, 1911, aged 40,

|

She was admitted in a state of acute mania, being restless
and incoherent, She was troublesome with her food, i
She settled down into an agitated restless condition, being
| hallucinated and deluded: she belisved she was to be cut up and

burnt, and constantly heard voices telling her she misconducted

herself with a man who worked for her brother. She was a

chronic masturbator,

Phygically she had marked bronchitis on admission and

| =ome pyrexia. She had some arterio scleresis and was generally

thin and emaciated. Her weight however was 7 st,13 lbs and her
!height 5 A%, ler urine had a sp.gr.of 1022, a deposit of
| and contained many motile organisns.
i She continued devpressed and required nasal feeding at times
EShe examined zll food utensils carefully, looking for any
!daposit, etc,, and obviously believed she was being poisoned.
She was troublesome and resistive to attention frequently.

She continued in feeble health, although her bronchitis
:entirely cleared up. .

| , 5
Isolation of organisms, |

Two types of organism were isolated -

1. A coliform organism not liquifying gelatin, actively

| mdtile, an#t forming acid and gas on the usual sugars,

| 2. A rapidly liquifying organism which did not form acid
and gas and which formed a bluish growth on agar and in peptone,
The patient being a masturbator, this was probably contamination |

and tended to & mixed growth in the urine, But at the same

time the constancy of her bacilluris suggests an infection of

e the renal EelviSﬂﬁﬁ B.GE
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Her grossly tonic toxic appearance also suggests some marked
absorption and a more serious condition than a mere cystitis.
No attempt has been made to treat her so far, as she is a

recent case and came into this series very late,




CASE  XIX,

Eliza J., aged 41, zdmitted 12th December, 1904,

She was admitted suffering from Systematised Delusional

Insanity. She had vivid hallucinations of sight and hearing and

|
 other senses, She believed she was being tortured and that her

|
|
frame was being altered. She was dangerous and hostilse,

| Physically she was in good health on admission, and her
iurine was clear - sp. gr. 1015, amount passed 51 ozs,

In March 1907 she had some diarrhoea with blood and mueus
in the stadol.

In November, 1911, she developed the idea that she was

constantly being called a paramour, and had various pronounced

sexual delusions, She is now a chronic masturbator, is in poor
| physical health,and is less dangerous, :

This case was complicated also by the fact that her uring
reduced Fehling, forming that curious canary coloured deposit
which occurs in cases that have taken sulphonal and trional in
long continued small delme,d03¢s.

An orgenism was isolated which was motile and fermented
glucome, lactose, etc., formed acid and clot in milk, and did

not liquify gelatin.

50 millions were first administered and little result

occurred., This was Followed 3 daj® later by 200 millions, the

result being a marked . risSe in the urea and some increase in pus:
later there was a fall in the urea and a general improvement
followed, This was Followed 6 days later by an injection of
1000 millions and no improvement occurred until 6 days later

when a diminmition of pus and organisms was noted, This
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continued for about twelve days when the pus and organisms were
noticed to be increasing, so another 1000 million injection was
given, This time an improvement occurred in Ffour days, but only
lasted for ten days when again the condition became worse, The
urine gtill gives a copious growth of organisms although some

slight improvement is noted.

The bacteriolytic results were very dissapointing and
contradictory. After injection it improved somewhat towards

the organism, but a relapse soon occurred.

The opsonic slides were unsatisfactory and the agglutinating

tests were negative.

Conclusions, This #Was a distinctly dissappointing case, but
a degenerate pargnoic of uncertain disposition and degraded’

habits is hardly a fair test of any form of therapy.
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ithe organisms. Undexr this head the difficulties and aflvantages

| in degling with Asylum sases will be considered.

REVEEW OF THE COLON CASES,

These are considered uander the following heads -
1, General coansideratioas,

cases
2. Precautions to be adopted #&n selectingxand in isolating

3, Mode of preparationof the vaccine, and the variations and
effects obtained with the different methods adopted,
4, The suitable dosabe.
5, The results - (&) on Urine
(b) on the blood
i, Bacteriolgtic effects
ii., Opsonic 5
iii. Agglutination e

(¢) On general health, including symptoms

(d) On mental state.

In reviewing these cases and comparing the results with those
of other observers I have some across only two articles which give
the results of the ekperience gained in a serxries of gasegfof
the effects obtained by vaccine therapy in colon bacillurialand
itR allied diseases. These are artivles by Prof. Billingé gf
Rush College,and Dr. Wulff of Copenhagem working under Prof.
Rovsing (2).

A number of other references have been traced which however

only wuote individual cases and generally speaking are indefinite

T

(1) American Journal of Medical Science, May 1910, 1p,625

(2) PresseMedicale , p, 97, 9th February, 1910,
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about the dosage, the length of time which should elapse between
inocculation, and the results,
| After heaving worked for some time at these cases one is bound
| to be impressed with the general work of both the above-men&ioned |

observers, although personally I have come to the conclusion

that in the chroniec type of case they tend to be tdo optimistic

as to the permanence of the results obtained,

These fall under three heads <
(1) Acute cases,
(2) Sub-acute cases,

i
| |
|

(3) Chronic cases.,

l, The Acute Cases, i

alredoaey : |
These include sdsm=e= due to B.Coli and achte colon

| infections in general. In these cases where the spontanesous
cure tends to be delayed autogenous colon inocculation hss
undoubtedly proved of great value.

n

Only one acute case occurs in this series, and the results oﬁ
inocculation in this case (No,IIIL) showed relief from pain, }
lowering of temperature and slowing of pulse, 6n two occesions
when doses of 50 and 200 millions were givan. The area for
Ea.bsorption in this case in the pelvic cellular tissue was

however so extensive that ultimate recovery would have been

miraculous.

2. Sub-acute Cases,. ' ,
By this is meant the exacerbations which supervene at
intervals in a number of the cases of chronic infection. In
these cases one may Ffairly say the results of bladder washings,
urotropin, etc,, are usually wery unsatisfactory, while vaccipe

therapy certasinly tends to produce a great improvement though
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!infrequantly inducing a cure, especially in cases of long standing;
!will reduce an acute exacerhation to the former chronic condition,
iIn these cases it is usually obvious which organ or organs are E
f[affected, dn active pyelo nephritis becoping superadded to a
.cystitis or low form of iafection of the renal pelvis itself.
When this occurs, unless some treatment is adopted, the patient
Itends to die, This is well illustrated in this series in cases
VII and XIV, ¥hereas in case VI,when vaccine therdpy was adopted
éunder these cifcumstances, an aged and moribund dement improved
iin health, ceased to have a nightly temperature and benefitted in |
paving his bacilluria cured and his urine freed from pud,

In case VII The patient progressed steadily downhill and

eventuzlly died although every effort was being made with urotropiﬂ

bladder washings, etc, His end occurred rather suddenly, oxr the
|

batient would have been given the chance of vaccine treatment,

Case XIV, although not so acute, also illustrates this point, |
‘ |
3. Chronic cases,

The symptoms in these cases are usually slight, although painI
|
on percussion over the remal region can usually be elicited.

Pain in the supra pubic region is exceptional, During mild

exacerbations in these cases pain becomes more marked over the

tenal regions, and supra pubic pain on micturition is frequently

added, There is concentration of the urine and &ncrease of pus |
\with,in a number of eases,pyrexia. The condition ~closely

resembles the effects producad by heavy doses of vaccine, except

that with the latter the pyrexia disappears in 48 hoursa whereas
'in the former, when uhtreated, the conditdon takes a week to a

fortnight to settle down and pyrexia usually lasts for a number ﬁﬂ

days. Usually these mild exacerbations settle down without ill
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results, The exceptional case becomes & pronounced pyelo
nephritis, with occasionally uraemic and more frequently general

toxic symptoms developing, and unless treated a fatal issue

issue is more than probable,

Mode of Infection,

This opens up a very large subject which closely resembles
the kindred subject of tubercular infection, The litersture
on this subject is wery extensive, and consideration of this

hardly comes within the scope of the present work. All

| authorities however seem to agree that the infection may wither

be ascending from the bladder or by lymphatic spread from the
neighbouring bowel, Posner, Lewin and others (1) have shewn

that a pathologicsl intesfiinal wall allows the colon bacillus

| to pass through, and the bacteria to enter the blood. It is

also shewn that the virulenbe of the bacillus is markedly increased

in diarrhoea and other intestinal disemses, and this explains

why results of such varied gredes of infection are obtained,
extending from simple bacilluria to marked pyelo nephritis,

The post mortem findings in cases XIII and XIV point to lymphatic
or blood infection and coufirm these views, Case VII seems &

clear case of cystitis followed by ascending infection.

Predisposing CoHSeS.
In the article just.quoted (1) the following causes are
quoted as predisposing to colon infection of the urinary tract.
1. Chronic constipation of long standing

2, Injury to the bowel wall.
¥. Diseases of the bowél such as diarrhoea and dysentery,

(1) Osler and Macrae, p.239. veLVl




My series shewed -
1, 9 cases suffered from chronic counstipation.

2, 6 cases have had some or many attacks of disrrhoea
associated with blood and mucus in the stools.

3, 2 cases gave evidence of injuxry to bowel wall.
4. 2 carses showdd evwidence.of chronic cheolcystitis with an
occasional acute exacerbation, and suggest a similar

condition existing to that occurring in some typhoid
carriers.

2. Precautions adopted in selecting cases and in isolating the
organisms,

Under this head the difficulties and advantages is dealing wikh
Asylum cases are considered,

Advantages,

1. Ease in controlling the treatment.

2. lLiase in collecting histories in a well regulzted modern

ingtitution with exhaustive case books.

3, Liase in following up cases after treatment.

=}

Difficulties.,

1, Difficulty in properly examining cases whose mental
state is excited.

2, Difficulty in obtaining catheter and blood gpecimens
during an excited phase in the patient., This also militates
ngainst ureteral satheberisation and cystdscopic examination.
3, X-ray apparatus is not supplied to most asylums.

4, Difficulty in getting the amount of urine passed in 24

hours measured. _
i, Owing to defective control of sphincters.

bed pan, .
iii, Difficulty in inducing cases which are not in

bed to use utensils.

ii. In women a mixture of faeces dand urine in usin,

g



All authorities concur in emphasising the importance of
isolating the organisms in pure culture, preferably by ureteral

catheberisation, This has been impossible in this series, but
a constant recurrence of the same organism in either pure culturs |
or greatly predominating in specimens obtained by ordinary
catheterisation have been made to take the plmce of the more
satisfactory method.

Phe following points need careful attention:-—

[ (1) Recognition of cases of calculus

Wulff favourably reports on a case of treatment with
vaccines in renal calculus,

(2) Recognition of tubercular cases. Thisg certainly needs
recognition as while great improvement is wrought in the patient's
condition when superadded colon infection is ameliorated or cured ,
great damage may be caused by a heavy dose 6f:colon vaccine giben
in a pronouncedly negative tubercular phase with the result that |
a gross exacerbation of the latber condition may be precipitated.
Case VIII illustrates this point.

Billings lays great emphasis on adequate drainage of the
urinary traet, This is a question which principally occurs in
men, but in cases of obstruction of the urinary tract above the
bladder the matter involves both sexes. He believes that good
results cannot be obtained without attention to these points.

The points he looks for are - 1., Renal calculus

9. Sacculation of the renal peleis.

3. Obstruction to the ureter either
by kinking or from pressure from
without. _

4., Smcculation of the bladder,

5, The usual urethral causes of
obstruction in men, enlarged
prostate, stricture, etc.
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TEE Mode of Preparation of Vaccineg

l and veriations in effect obtained with methods adopted,

Iwview of the work of Semple and Harrison on the varying

nature of the tmxicity and potency and also the lasting nature

experiments were carried out with B,Coli.
At first the vaccines were sterilised by putting them in

a paraffin oven for omne hour at 60° C, and repeating this 24

toxic and produced a high tempersture and much local reaction,
irrespective of their immunising efficiency. Later this was
modified, and the method adopted was to place the vaccine in the
oven for half-an-hour, reliance being placed on addibg °*5 % pure
carbolic. ILater still the h@ating was abandoned and reldanced
placed on the mmmuimmm antiseptic only.

A number of control injections were done on healthy cases

with no bacilluria, and it was found that with -

1 - vaccines prepared from the same culture, half of which
was sterilised by antiseptic and half by heat that
while the former producad no reaction at all beyond a
slight local raaction, that sterilised by heat produced
a temperature of 100°6, a pudse of 106, and general
malaise, Doses of 25 million were given in each
instance,

2 - A moderately toxic vaccine sterilised by heat produced
doses as in 200:to 500 million doses.

ed into its own infected case,produced a -remarkablp
severe reaction,when injected into & healthy person

lof their immunisimg power in typhoid waccine according as to whetd

hours later. T™e vaccines prepared in this manher proved highly

nearly the same local and general reaction in 25 million

%.- That a vaccine prepared With antiseptic which,when injeck

they were sterilised by heat or by an antiseptic mixture, various |

|

produced little or mno result beyond slight local reaction.




8' II

Professor Billing states that the reaction of the patient
gives an indication as to the specificm nature of the organism
iinjectad. I would qualify this by saying that -

i i, General malaise, high temperature, quickening of pulse,

and marked local reaction, may be produced by overheating the mmmine

vaccine, this occurring even when a small dosage is given and bein

@

|irrespective of the immunisimg power,
" !

ii, Increased renal pain and supra pubic pain with increased

pus and organismsin the urine generally indicate that the causal

organism has been injected. A kindred organism, when injected

in a case of bacillukia, causes however similar symptoms.

|

In all cases of bacilluria the urea was observed to rise
on injection with their own organism and also it must be admitted
to a fafﬂ degree with kindred organisms, Cases without bacilluriga.
injected with colon vaccines showed no such rise in their urea. -
(The Ffigures in four cases in which this was done proving the urea |
to be practically unaltered,

Billings recommends preparation of fresh vaccines foxr 2
second and subsequent injections, and claims improved results
%ith this, My expérience has shewn me that the less result is
usually obtained with a repetition of the same dose; but that
this is much more marked in cases in which heat has been employed. |
i I conclude -

1% Fresh vaccines do shew an improved result. I was

nccidentally compelled to investifate this point owing to the

supply of the first vaccine being exhausted. ]
idl Preparation of fresh vaccines is: more imporfant with |
those which have been greatly heated. This is confirmed by Sempde's
work in relation to Hyphoid, as he found that the immunising powar;
bf heated vaccines deteriorated much more after three months than

pccurred with vaccines sterilised with heat after a year.
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IV, Suiteble Dosage of Vaccine,

| In considering this question, I assume that little or no heat)
has been amployed in sterilising the vaccine.
In my earlier cases I spent & long time in injecting minute |

doses which produced little or no result om the urine, althougy,

owing to the heat employed;in sterilising the vaccines, a fair

|
!
1

amount of local and general reaction was obtained, I must admit |

that in one case the injection of 2 millions followed by 5, 8 andI

20 millions at short intervals did produce & slight transient .
Guoe X

‘result on the urine. After giving what I now regard as hope-

lessly inadequate doses I found that 200 millions was the

least dosage that produced any reasonable effect, and doses of

500 millions in mast ceses did good even as an initial dose.

Having slowly and with much trepddation discovered what was

a reasenable and initial dose for chronic cases investigatioh

(was continued as to what constitutaed the upper limit of doses,

In some cases trespass beyond 1000 million proved disastrous,

this being marked in two cases. In other cases, however,

2000 millions were wuite well tolerated, although a prolonged

negative phase always resulted. Doses greater than this always

resulted in a prolonged negative phase without any correspon@ling

lposgitive phase later,

In three cases, iniwhich more acute symptoms were present,

200 millions was followed by relief from pain and a lowered

temperature. 600 millions caused much relief after sope negative

phase which was not prolonged in two other instances,

1000 millions always caused some prolonged negative phase,

usually with a pronounced positive phase following. In two

cases, whide 2000 millions while producing a marked negative

bhare with considerable increase in pain,in brief, producing




| pus and organisns,

10,

the same state of affairs found in an exacerkation of the

disease, was followed by a better positive phase than after

the smaller injectioaus.
Ih the o=y Leute case taken up 50 millions followed 5 days &
later by 200 millions produced relief of pain, a lower temperature

and slowing of the pulse rate,

My concludions are -

l. In cases with marked pain and temperature 2000 millions
will cause relief from pain with a fall in temperature and pulse
rate, usually within 24 hours,

2. Most chronic cases tolerate 600 millions well with
however a temporary exacerbation of symptonms.

3, A thousand million will in many cases, after a laggthy

negative period, produce a positive phase with diminution of

4, 2000 millions will also do this in some cases, This
however does not occur in other cases, the expected positive ph&aé
not occurring,

In the only series of cases which I have traced that reportll
favourable results are those of Wulff and Billings. Both these

observers give their dosage of from 200 to 500 millions for

initial doses, and stap at 1000 millions for their largest doses,

Wulff gradually worked from the small doses recommended in

the English literature on the subject, and he expresses his [

opihion of the of the ubter inadequacy of these. . His final
conclusion is that no harm results from an initial dose of

500 millions.

Billings simply states that he starts at from 200 to 400

millions and rises to 1000 pillions. While working at this
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i
lsubject, I have been much impressed with the fact that this is the

lcorrect view,

| (1)
i Various books recommend much smaller doses. Hrery gives

|
|
|
|
1
|

(10 to 40 millions as an initial dose (Z) and states that 250
Emillions should not be exceeded, ile however refers to the more
l

|

|acute cases which undoubtedly do not need such heavy doses, But
|

|

with the elimination of the toxicity which occurs from heating, |

it seems sertain that his figures may be excedded without Ffear.

! . I TrAL
i Bosanquet and Eyf& (2) qgote 2 to 5 millions as th%‘dosage

fbut Dr, Eyre, in casual conversation, which should not perhaps be |
jquoted, expressed no surprise at the dosage I have given, when |
appliéd to chronic cases,
Allen (3) gives ten to 25 millions as the limit dosage, but
in the only case he guotes from his own experience he mentions
no good results wdre obtained until 500 millions were given,
Hicks (4) guotes no definite doses in reference to a case of
pyeolitis of pregnancy. His results_were disappointingly

transient,

Gray(5) quotes & case with no definite dosage, except such

!aﬁ can be deduced from the weight, He gives improvement of a

somewhat theoretical nature namely reduction of bact8ria from

30 millions to 1 million per c.c.

(1)_Emery, Immunity and Vegcine Therapy, p. 394.

| (2) Basanquet and Eyre, Serumsyasccines and Toxines , p. 320.
| (%) Allen, Vaccine Therapy, 4th Ed. D, 242.

(4) Hicks, British Medical Journal, 1909 1, 203,

(5) Gray, Lancey, 1906, 1, 1102,
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Thomas R, Brown (1) quotes three cases he himself treated

with autogenous vaccines, Two of these were cases of infection

!with B.proteus, and oune of colon infection, The dosage he
Iquotes is from 150 to 500 millions, given "once or twice a week",
!his results,he states.were inconclusive.

 Wright and Redd (2) quote doses of 100 to 200 millions, &n
& case of persistent sinus after an operation on the gall |

bladder, Their results were emtirely successful,

Lmery quotes doses of 10 to 40 millions as an initial dose,

and states that doses exceeding 250 millions should nat be

| given, With this dosage he obtained remarkably favourable
|
results in a case of acute cystitis, (3)

(1) Thomas R, Brown, _ Osler Mnd Macrae, Vol, XI. p. 265,

(2) Wright and Reid, Brit.Med.Journ, 1906, i, 43,

(3) Immunity and specific therapy, D. $95.
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Summary of Re#ults,on Urine,

These may be summarised as follows,

1, One case (VI) cured, Pus and bacilli disappearing
entirely,

2. One care (IX) mearly cured of pus and organisms; with n
appreéi&ble relapse for over six months,

8, One case (M) temporarily cured of organisms, wlit.h a
slight gradual steady relapse,

4, FOUR cases ( IV, &, XI, XII and X¥I) shewed distinct
improvement, but with considerable tendency to relapse directly t
the injections ceased.

Lot s Loy~

5e Three cases (XV, XVII, XIX) shewed verygslight improve
ment, T#o of these cases were chronic masturbators, and there-
fore it may not be altogether the fault of the method. Case XV
was an infection with a protein organism, and this did not shew
much improvement.

6. Case VIII, that in which the colon infection was
associated with tubercle, shewed marked improvement on colon
injection, followed by a shaxrp relapse on a heavy dose being
given, and thereffter failed to show similar adequate improve-
ment after reinjection with smaller doses, This was probably
due to the mecond injection corresponding with a marked negative

tubercglar phase.

Chenges in the urine during inoculation,

-

There were interesting as during inoculation in a promnounced
-ly negetive phase the urine became concentrated and the pus and
organisms increased in number, One point noted wes the marked

increase in the urea, which occurred especially after the first

he

_injection, This occurred with a case of bacilluria injected
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with non-autogenous celon vaccine, but did not incur in three
cares with no bacilluria which were injected with colon vaccine,

When the urine cleared in a positive phase the proportion of

urea still remained high,

»

Blood Changes,

1. Six cases (I) IV, VII and XI, XIT and XVI) showed
distinct bacteriolysis beforeiipjection compared with the cont¥ol
blood. Three cases (X, XVII and XIX) shewed far less bacteriol-
ytic power than the control blood,
2. A1l the organisms shewed considerable improvement durins
*injection, but a great tendency to relapse quickly shortly
afterwards,

An exception must be made in cases XVII and XIX which shewed
marked absence of bacteriolytic power, never remching the degree

[
shewn by a control serum, although they slightly improved during

injection,
The marked lors in bacteriolytic power in case VI after the

disappearance of the bacilluria was remarkable,

Opsonic power,
Lhnae s
In fess caces the opsoenic index was markedly¥ positive

e
prior to injection,viz,,I X and XII, In twe eases(VI

it was markedly diminished; in three cases it was indeterminate

A complete series was not done owing to the difficulties with

these organisms, and the results generally were variable.
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Agglutination results,

These were disappointingly negative, In only two cases
was anything approaching agglutination obtained, wviz,, in
cased IE’ and XVI, -In case b partial results were obtained
in & 1 in 20 dilution, and in care XVI partial results were

obtained in dilutions of 1 in 20 and 1 in 100,

bffects on General Hezalth,

1. Before injection.

All chronic cares, apart from those in which exacerbations
occurred were people in indifferent health, Without being able
to point to any particular trouble, except a dull pain over t.heF
renal region which varied greatly, not one of these cases could
be described as being in robust health.

I was much struck Bn reading an article by Mr,TLane (1)
to notice the close resemblance of a number of his cases to the
condition present in the general health in my series. He
described cases showing pigmentation of the skin and marked
aeﬁﬁhenia often with evidence of incipient or marked chronic
Bright's diseass, Several of my cases showed distinct resem-|

Siie |
blance to one or more of these conditions.

These cases of bacilluria are usually associated, as previoms-

. |

1y noted, with chronic constipation, and I firmly believe that [
if the intestinal stasis was relieved iz these cases the

improvement uander vaccine therapy might be permanent instead

of temporary, i

7 PPTY o U
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De During inoculation in a marked negative phase renal pain
was pronounced and frequency of micturition and supra pubic pain
occurred in a few casesm in fact the clinical picture exactly
resembled the exacerbations most of these cases had shewn at
different times, When the urine began to clear up at the begine
ning of a positive phase it resembled the ciearance which in
some cases had followed recovery from the acute attack,

The points in favour of the wmaccine were that in proper
doses the positive phase produced better results than a natural |
attack usually did, and the general condition of the patient was

not upset for so long a time.

3. After inoculation, during the positive phase the well=-
being of the patient was most marked. This was especially noted
in case VIII whose general condition had net been s=o well for

years,

Lffects on Mental State,

A number of cases were so demented that no effect could be
produced; at the same time a distinct improvement was noted in

cases IV, VI, X and XV, although their dementia was very consider

able, Cases XI and IX were smomewhat remarkable. In case XI

the dementia had so far progressed that she was no longer E

certified s melancholia but as a secondary dementia, The ]

patient became actively hallucinated and very agitated, and her

condition appromimated to that existing on admission four years
Suak

g0, In sase IX the patient had never g into an advanced

state of dementia, but had settled down into a quiet, brewoding,

melancholic condition, After injection he became intensely
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restless zud agitated. It may be argued that this stimulation
of the mental condition was due to pfonounced 1eucocytosiﬁ,but.
in a number of cases the leucocytosis was done during the pyrexia
following injection and the leucocytdsis was not Ffound to exceed
9,500 if any care. It usually ran at about 8,000, Added to
this the stimulation of the mental condition continued long
after any leucocyte rise dus to the reaction after injection
must have passed away.

The conclusion I am inclined to draw is that a temporary
lifting of the profound toxaemia which is present in these cases
must have occurred,

A curious feature of the mental condition in practically all
this series was that all the patients were of the melancholic
type, most of them before dementia supervened were agitated and
had marked persecutory delusions; & considerable number of them
refused their food on account of ideas of poisoning, etc.

Another curious feature was the great proportion that had
hallucinations and delusions of the sexual type. This presumabdy

comes under the head of hallucinations founded on a physicad basde,
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General Summary of Results.

1. Relief of pain and lowering of temperature after injection
in the acute case, Ne II1I,

2., Cure in one case of ? Fyelonephritis and Cystitis (Case VI)
8. Relilef of paim, reduction of temperature to mormal, and
dininution of baecilluria in two chromic cases which had sub-
acute exacerbations of their condition (Ceses IV and XI).

4, Five cases, Nos, IV, X, XI, XII and XVI, showad such nerked
decresse in bacillurie that at ome time in their course the
bacilluris was not aprerent on naked sye examination, A slow

and rradual but steady rolepse occurred in all these cases.
B, One case (IX) relapsed very slowly after ths baecilluris had

hesn reduced to a negligible degres.

6. 1In sase VIII where colon arnd tubarcular infections were
associated very morked amelioration bf both signs and aymptoné
occurred after one of the injections, The case did not prove so
satisfactory on furthar treabment, probably owing to the
tubercular phases hot being carefully considered.

7. Three cases improved very slipghtly, and a very complete
relapse occurrad in & very short time. These caszes Were
unsatisfactory on account of the general mental and physical

condition of the paﬁientl.

One of these thfse cases was a case of proteus infection.
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Comparison with some of the results of other observers,

In considering this subject distinction must be drawn
between acute and sub-acute cases of short standing and chronic
cases of long standing which show occasional sub-ascute exacer-
bations, Prognosis of the former is naturally far more Ffavour-

able.y )

Billings (1) only quotes three actial cases, although he
states he hopes to publish a detailed acceunt of a series,
This second paper has not been traced. The casds quoted are -
(1) A case with haematuria which was operated on in view
of the possibility of tumour, A congested state of the mucosa
of the pelvis was found and colon infection proved on examin-
a‘_t.ion. This case wes cured zfter the zdministration of a vaccime.
(2) A case associated with uraemic symptoms injected with
400 millions every seventh day for about two months with absoluts
cure resulting,
(3) A case associated with tubercle which was injected wikh
500 millions snd was colon free after the third injection.
Tubercular injections were carried on synchwonously.

Results with chronic cases are not quoted,
Wulff (2) 9quotes two sub-acute cases fully ~

i, the case of a girl aged 12 with advenced cystitis

and pyelo nephritis, treated with vaccines with complete cure

in one month.

ii., the case of a man aged 47, in which bacilluria was

i atment
associated with haematuria absolute cure resulting ETOUILEE8

(1) Billings, loc.cit.

(2) Wulff, loc cit.,
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He also quoted that four cases of pyelitis were cured,

lie sumnarises as follows -

"Ces 7 malades ont ete incontestable ment gueris tous les
symptoms de mzladie on dispaxru",

His sunmary of his full results is as follows -

"Sur ce nombre de 23 melades il y en & 7 qui incontestablemen

ont 6té gueris et dans 1l case nous avons abserve une ameliorati o
(574

' =eusible consecutive au treatment per le vaccin® _:

I guote this fully as Allen (1) in his book &n vaccine
therapy states (The best recorded results are those of Wulff
who claims to have cured eighteen cases out of twenty-one, the {
other three not being much benefitted! This was followed by
z reference to the Press Medicale 1910, p. 97, from which the
previous quotation was taken bodily. The difference in results

B HEt et & =
betweenhseven cures in more acute cases and"appreciablé improve-
ment"in eleven ehronic cases in which Wulff admits he has had
ng absolute cures is considerable.,

Ih view of the temporary improvement generally 6bservable_
in chromnic cases, the view taken of what constitutes improvement
is & most impomrikant matter, That Wulff has been persevering is
obvious as he quotes oune case which was "relieved" after 18

injections extending over three months, Most petients would

| not stand this amount of treatment in view of the reavtion,

temperature and malaise which is most commonly induced.
Referring to Wright's method of counting waccines Wulff
states "Il devient possible de doser le vaccin avec une precision

absolue”. The above quotation meems rather to suggest that

Wulff is incldned to describe effects in an optimistic spirit.

Qlicn buceive Thinfy « <T Fayy
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Later Wulff sbandoned thig method of estimating the dosage
in favour of ertimation judged from the density of the emulsion.::
Wulff refers to a series of ten cases read by Schneider at the
second Congress of Urology, April, 1909, e adds that the
results were favourable. This reference has hot been followed
up. Other references found referred mainly to igolated cases
and few definite results were guoted, Among these may be
mentioned references to the cases of Hieks, Brown, and Gray,
which have been previously referred to, In the last mentioned
case the reduction of the bacillukria from thirty millions to one
miliian per ¢.c. is quoted .as a favourable rgsult. This

seems rather a theoretical improvement,

I may perhaps conclude by giving the lines along which
I believe further treatment might be followed. =~

L Endeavours to cure the intestinal stasis either by
short circuiting of the colon as recommended by L&néigr by
other methods.

2 Injection of live organisms into a sterile abscess
cavity produced by a chemical agent as done by Lewis DBruce in
a casesoff streptococci.

B Injection of attenuated organisms as is being done
with the B, Typhosus by Castellini and others (1).

In this conunection ibtemay be said that a number of the
vaccines employed shewed distinct motility of the organisms
when examinéd in a hanging drop preparation, although no

colonies developed when 1 c.c. of the emulsion was cultivated.

(U)A M) Putnsl 29¢ T
(1) lameef 24- 12-LF17%
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. The local wreaction following injection of these in heavy
doses was never so marked as occurred with a 25 million injection
of an overheated into a normal subject.

The reason I suggest the above lines of treatrent as future

possibilities is the inefficiency of present methods to entirely

remove the disease in the budk of cases; and the above menticne?
indications might by removing the cause and greatly increasing i
the immunising power produce permanent cures in a large niimber o¥
Cases,

ﬁdv&ncé?along the lines of improved methods of local
application such as instilation of the wvenal pelvis with local
applications by means of a ureteral eatheter may probably al#o

help in obtaining suvcessful results,
Frtn Thi®flag o€ v Pz,
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Summary of Results,

Tis The case of ? Typhoid Bacilluria with chronic Periostial
abscesses which gave pure cultires of the same organksn,

Results of administration of autogenous vaccine -

i, Clinical effects -
S, Thg rapid drying up of tﬁe chronic aﬁﬁcesses
which contained the organism in pure culture,
b, Cessation of 7 typhoid bacilluria after its
continuance for nearly ten months,

il .
Lffects on Blood,

- Bacterielytic power increased very greatly
towards patient's own organism, and also to a
stock strain on B,typhosus,

b. Increase in opsonic power which however was
positive orgginally.

Ce Agglutinating power greatly increased towards
patient’'s own organism, and alse towards the

stock strain of B,typhosus.

The Widal reaction was totally lost 3%imonths after injectinn
after being present towards the stock strain for ten months

prior to injection,




General Summary of Results,

1, Relief of pain and lowering of température after injection
in the acute case, No III,

2 Cure in omne care of ? Pyelonephritis and Cystitis (Case VI)
3+  Relief of pain, reduction of temperature to normal, and
diminution of bacilluria in two chronic cases which had sub-
acute exacerbations of their condition (Cases IV and XI),

4, Five cames, Nos., IV, X, XI, XII and XVI, showed such marked
decrease in baoil;uria that at one time in their course the
bacilluria was not apparent on naked eye examination, A slow

and gradual but steady relapse occurred in all these cases.

5, One case (IX) relapsed very slowly after the bacilluria had
been reduced to a negligible degree.

6. In ease VIII where colon and tubercular infections were
associated very marked amelioration bf both signs and symptoms
occufred after one of the injections., The case did not prove =0
satisfactory on further treabment, probably owing to the
tubercular phases hot being carefully considered.

7e Three cases improved very slighfly, and a very complete
relapse occurred in a very short time. These cases were

unsatisfactory on account of the general mental and physical

condition of the patients.
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Conclugions,

I, Colon vaccines should be sterilised as far as possible
by the addition of *5 % carbolic or other antiseptic in
sufficient wuantities in relation to the strength of the
emulsion,and not by heat, More results in the way of pyrezia
and rmalaife RERENE Were induced in a healthy case by the
injection of 25 millions of a vaccine prepared by heat than were
induced with the injection of 2000 millions which was sterilised

by carbolic into a case of bacilluria.

II, Acute and mub-acute cases of infection by B.Coli
experience: relief from pain together with fall of temperature ad
and slowing of the pulse rate when moderate doses such as 200

million sye: given,

IIT= Doses of B0OO to 1000 millions can usually safely be
given, In some cases 2000 millions while producing & lengthy
negative phase later produce a better poritive phase than is
obtainable with smaller doses, 200fmillions should not be excegqd~

ed as an initial dose.

IV, In dealing with mixed tubercular and colon infections
of the kidney; grwat ware should be taken to follow the tubercu=

lar as well as the colon phases,

V. Pyelo nephritis and cystitis can be cured or relieved

by vaccines in cases which resist other treatment,




VI, Chronic bacilluria.of long standing can be improved
probably only very temporarily, but the acute exacerbationé
of these cases can be readily brought back to a chronic and

compargtively inocuous condition by this method .

VII, Increased bacteriolytic power can be induced in most cames
bt there i= a marked tendency for this to bs quickly lost,
although a considerable time is taken for it to return to its

former condition,

VIII. The teandency for the urinary condition to relapse is
probably due to

1 - the evanescent effects of vaccine injection in colon
Cases,

2. The existence of the original cause, which im many cases
is chronic intestinal stasis,

o)

finally, bEmexy's well considered opinion may well be

quoted:~-
"Vaccine treatment cures all the symptoms and reduceg the

pus and bacilli present in the urine to & small fraction of
it® original amount, but fails to remove them entirely".
I will only say in regard to this opihion that while greater
results follow larger doses than he recommends, these are but
evaneécent in effect and in sases of long standing the observer

will usually be disappointed with the ultimate state of affairs,

] Dae § S tft T% Pige




Enclosed with thesis are

1. A set of growths of actual organisms, with slides,
2. Charts (a) Chart of Urinary changes

(b) Chart of Bacteriolytic changes

(c) Chart of characters of organisms,

In conclusion I may say efery effort has been made to verify
the results contained in the chart on the biological characters
of the organisms met with, Discrepant results have at times been
obtained, Wut when these occurred the organism has been ré-tested
many times and the ultimate results recorded, In working out-
side of an organised bacteriological laboratory enormous difficult,
is experieunced in keeping alive and uncontaminated a number of
organisms for a considerable period, It is believed th%s has been
done, but failure mey have occurred, Reliance has principally
been placed on the gelatin slope cultubes in praserving the
organisms from dying out,

In Case I,the’typhoid organism, it is particularly requested
that if marked discrepancy occurs between the description and the
specimen sent that a chance may be given me of re-testing the cult
I have and seunding up another specimen, The same applies in a

minor degree to the other organisms sent,

T am much indebted to Dr,Stansfield, the Medicad Superintend
of the London County Asylum, Bexley, for graating me permission

to use these cases,

ires

et




