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INTRODUCTION,

The subject of this research was suggested to
me by Dr James Ritcehis, and the work has been done in
the Rassearch Laboratory of the Roydl College of
Physcians, Edinburgh.

The great majority of the spscimens have
been obtained from children in Dr Fowler's Ward in
the Royal Hospital for Sick Children, Edinburgh, andT
I have to thank Dr Fowler fcr much Kindness anq help |
in this way.

A few other specimens have been obtained
frem other Wards and from the Medical Out-Patient De-
partment ¢f the Sick Childrens Hespital, and also |
from the Simpson Memorial Maternity Hespital, and for
theses I have t0 thank various doctors and nurses.

For the use of notes of cases I wish %0
thank Drs Shafto and Meyer, and for sera, Drs McGowan
and Reynolds. | !
I wish to acknowlsdge with muech gratitude

the guldance and advice of Dr Ritchie at various

periods during the vear occupied by the work.
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SCOPE OF THE WORK.

The aim has been to ascertain the bacterio-
legical conditions obtaining in the intestine of
infants and voung childran, in health, and when suff-
ering from diarrhcea.

The healthy children have been divided intc
classas according te the nature of the feeding —-
breast fed children, bottle fed children, and child-
ron on a mixed diet.

The flora of the children suffering from
diarrhoaa has been studied and by a comparison with
normal cases, an attempt was m: de to arrive at con-
clusions as to the cause of dlarrhoea.

The cases of diarrhoesa studied were not
cases of Epidemic Summer Diarrhesa. They occurred
during the very ccld and wet summer of 1912, and
during the winter following.

I hesitate, howsver, to call them cases of
Speradic Diarrhoea, as thers was some evidence that
some cases had derived infection from others, or that
some common facteor was at work.

All through, as was suggested to me by Dr

Ritchie/



Ritchise, I have endeavoured té study the flora as a
whols, and tried not tc be seduced into the particul-
ar study of one group of onrganisms to the exclusion
of othsrs. This has involved the formulation and
practice of a somewhat lengthy scheme of rcutine ex-
amination.

A total of 56 specimens has been examined.
0f these, 11 are not included in the present thesis
48 they were used while studying means of isolation
in crder to formulate a satisfactory routine examine~
ation.

2 others are not included as they were older
children suffering from intestinal indigastion.

21 cases free from diarrhecea, and which
always had been fres frcom diarrhoea were put through
the routine examination. These cases throughout the
thesis I have called normal. I wish to say that by
this I mean completely free from diarrhoea. Many of
the children wers not healthy.

14 cases suffering from diarrhcea have been
studied, and in addition 4 specimens from cases con-
valescent, or recovered, from diarrhoea have been
obtained, as well as the specimens obtained from the

 same/



sama cases while the diarrhoea was at its worst.

A specimen of faeces and a catheter speci-
men of urine were also obtained from 3 cases of Coli
Pvelitis with the object of comparing the colon

bacilli of urine and faeces.

THE ARRANGEMENT OF THE THESIS.

The Thesls has been divided into 3 parts.

In PART I. is a descripticn of the intestin-
al flora of normel infants under different conditions
cf feeding; a description of the flora of dlarrhoea
cases; and adisenssion of the deductions to be drawn
from the differences hetween those two groups of cases
finishing up with a summary of the resulis of the
whole work, This part of the thesis has been kept as
free as possible from unn%?sary detail.

PART 1I. consists of a study of various
groups of organisms isolated, and also includes differ-
ent series of experiments conducted with these organ-
isms. I have divided the isclated organisms for con-
venience into groups and have discussed previous

- literature on the subject in reference to each of

these/



these groups. These groups are:.-

I. The Gram—-positive Bacilli of the Acid-tolerant
group.

II. The Gram-negative Lactose-fermenting Bacilli.

III. The Gram-necative Non-lactose-fermenting
Baeilli.

IV. The Coccal Forms.

V. The Spore-besring Racilli.

Then follow some Experiments with these
organisms.
The Bibliography is also contained in this

Part.

PART 1III. contalns a full description of
the Scheme of Examination, and also the Results of

the detailed Examination of each of the Specimens.

In a separate Album is a Series of Coloured

Drawings of Microscopical Fields, executed by myself.
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PREVIOUS WORK.

The greater portion of the previous work
done on this subject has been conceentrated on differ-—
ent groups of organisms. I have, therefores, found
it convenient to discuss previous literature under
the different groups of organisms described in PART
II. of the Thesis.

In this part I would merely refer to the
work of Escherich in Germany and Tissier in France
on the intestinal organism of infants.

Tissier was the first to give a complete
description of the flora of nurslings.

Since then the work in different countries
has bean; as I say, largely concentrated on differ-
ent branches of the subject.

In Germany much more attention has been
vaid of late years to the chemical than to the
bﬁcteriological side of the question.

In France recent work has been done on
older cases, especially in studying putrefaction.

In America research on intestinal organ-

isms in/



in children has resolved itself into a hunt for the
Dvsentery Bacillus.,

In England almost all the work has been on
crganisms of the Non-ILactose-Fermenting group and

especially Morgen's No.I Bacillus.



THE PFLORA OF NORMAL CHILDREN ON THE
BREAST OXNLY,.

Six specimens from six normal breast-fed

children have been examined, the ages of the children

varying from 2 to 10 days. In 1, derived from &
2 days' o0ld child, the films showed no organisms and
cultures remained sterile, This was of course
meconium, and it is doubtful whether the child had
had the breast before the passage of the specimen,
In four of the others the results were
nearly identical.
The films showed a nearly pure culture of
gram-positive bacilli of the acid-tolerant group.
These were of the type that takes up the stain in a

"punctate”" manner and which is regarded by Tissier,

|
(1) as being a form of the anaerobic Bacillus Bifiduq

discovered by him in 1899, From the difficulty of
isolating these organisms, it is evident that the
great majority of these organisms seen in films sare
dead, as indeed their very degenerate appearance
would lead one to suppose.

The small, rather lanceolate diplococcus
first discovered by Thiercelin, (25) in 1899, was

present/




| present in small numbers in 211 these cases,

llembers of the coli group were also obtained
;in all these cases in very small numbers relatively
to the bacilli of the acid-tolerant group. Various
members were studied and their pathogenicity tested.
Their reactions are given in Table A; Bacillus
Lactis aerogenes was obtained from one case,

The sixth case was somewhat different,

In it, the bacilli of the coli group were
| present in fair numbers and there were alsc spore-
:bearing organisms present of the type of the bacillus |
| enteritidis sporogenes, The baecilli of fthe acid- |
| tolerant group were nevertheless ﬁominant in this
| case also.

No members of the non-lactose-fermenting
group of organisms were obtained in any of these

| cases.

SUMMARY
In the specimens from normel breast-fed
| infants,bacilli of the acid-tolerant group dominated
;all others: the enterococcus and indol-producing
B.coli were also present in small numbers. In one |
case a spore-bearing organism resembling the bacillus |
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| enteritidis sporeogenes was present.

THE INTESTINAL FLORA OF ARTIFICIALLY-FED INFANTS,

15 specimens have been examined from cases
which had never suffered from diarrhocea.
Of these 5 were on the bottle and breast

as well, 7 were on the bottle only, while 3 were

getting cornflour, porridge, &c.,

The 5 who were on the breast and bottle
presented a flora verj similar to that of breast-fed
cases, Gram-positive bacilli of the acid-tolerant

group were the dominant form. They, however, con-

sigted mainly of the fadultatively serobic and easily

. cultivated B.acidophilus of Moro, instead of the

| strictly anserobic Bacillus Bifidus of Tissier,

In 4 of these 5 cases the gram-negative

| bacilli were somewhat more numerous in the films than

in the cases fed on the breast only, but on isolation|
end study were found to be of much the same type,
(see table B), being coli-like bacilli. The

enterococcus formed a small but constant part of

their flora.

A spore-bearing bacillus resembling morphol-:

ogically/ i
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morphologically the bacillus enteritidis sporogenes
was present in fairly large numbers in one of them,

In one of these infants fed on breast and
bottle, non-lactose-fermenting organisms were found
to have largely replaced the ordinary intestinal
B.coli, On isolation these were found to be
Morgan's No,I. Bacillus. I was able to obtain s
serum from a rabbit by immunising it with repeated
doses of vaccines of a Morgan's No.I, Bacillus
isolated from a case of acute diarrhoea, which serum
agglutinated its own strain up to a fiter of
1-5000. It also agglutinated the lMorgan's No.I.
obtained from this normal case up to titer.

It was noteworthy in this case that it was
the colon bzeilli which had been replaced by lMorgan's
No.I. That is to say, the gram-positive bacilli i
of the acid-tolerant group were not at all diminished
relatively to the gram-negative forms,

The 7 cases who were on the bottle only,

showed a somewhat more varied florsa. The main

groups of organisms present were the same, but the

proportions were altered, and there were also i
differences in the characters of individual organisms
present. ;

In/



| 12.

In 4 out of the 7 cases there was only one
main difference from the breast-fed cases, and that

was merely an exaggeration of the difference noticed

' in children on the bottle and breast,

Thig difference was that gram-negative

baecilli of the lactose-fermenting group were somewhat

more numerous, as were also coccal forms. The gram-

ipositive bacilli of the acid-tolerant group were still

the dominant form and were now fthe facultatively

| aerobic type called the B,Acidophilus. The coccal
‘forms also showed more variety and in addition to
the enterococcus of Thiercelin, a somewhat larger

oval gram-positive coccus made its appearance,

The members of the coli group studied show-
ed no marked difference from those isolated from
| children otherwise fed., Their reactions are given

[ in. Pable C.

The flora of the fthree other bottle-fed |
cases showed a difference, In one, specimen XXXI, ai
| non-lactose-fermenting bacillus was isolated

|
| (XZXI. 1,) whose cultural characteristics are fully

gone into elsewhere, This bacillus corresponded
culturally to the Paratyphoid-gaertner group, snd

particularly/




13.

particularly to B.Paratyphosus A, but its agglutina-
tion reactions proved it to be guite distinct from
Para A, Further agglutination tests are being
carried out,

This organism was only present in extremelﬁ
small numbers in the faeces, in which bacilli of the
acid-tolerant group were vastly predominant. This
case later developed acute diarrhoea with lorgan's
Bacillus in the stools. In one other case an
identical bacillus was diséovered in fairly large
numbers; identical, that is to say in cultural

characteristics, This organism (XLIX,1,) tested

in various dilutions against highly agglutinating

sera of Bacillus Paratyphosus A, Bacillus Paratyvhos-

us B, and B.,Gaertner gave completely negative results.
This case was sufferi?g from pyloriec stehosis, and |
had never had any diarrhoea, but rather a tendency
to conetipation.

The last case was one in wﬁich Morgan's
No.I, Bacillus was present in the motions in fairly
large numbers, This specimen (L) was obtained from
a child suffering from rickets who had never suffered
from diarrhoea,

The point on which I wish to 1ay stress is

that/



14,

that all these cases the gram-positive bacilli of
the scid-tolerant group, were predominant, The
only case in which gram-negative forms were as

nunerous as the gram-positive was the case of

pyloric stenosis from which specimen XLIX, was
obtained,

In the children who were getbing a diet
including other articles besides cow's milk, the
acid-tolerant group was still present in large
numbers, and were of the Bacillus Acidophilus tyrpe.
Coliform bacilli were also numerous, and the char-
acters of the various 1lactose-fermenting bacilli
isolated are given in Table D,

The coccal forms in these cases were very
varied but consisted mainly of diplococci of the

enterococcus type, and of the large oval type of

cocco-bacillus, Strentococei in long chaing were
never seen, |

Spore-bearing organisms were present in
small numbers in one of these cases, but plaved =

very inconspicuous part,

In cne of the cases a non-lactose-ferment-

ing bacillus was isolated, which did not corresnond

culturally to any known variety. Its reactions

XXXII. 1, )}




15.

(XXXII, 1;] are given elsewhere,

In another, bacilli of the same cultural
characters (XLVIII, 1,) as those isolated from two
previous cases (XXI. 1, and XLIX, 1), that is to
say with the cultural characteristics of the Para-
typhoid-gaertner group, were isolated. These were
tested against highly agglutinating sera of B,Para-
tyosus B, B.Paratyplosus A, and B,Gaertner with
completely negative results even in low dilutions,

XLVIII, 1, and XLIX, 1, were rapidly
pathogenic to guinea-pigs, while XXXI, 1, did not
produce a fatal result, '

These three organisms have not yetl been

4=

tested against aertryck serum, but this will shortly

be done,
In addition to these, 4 specimens have
been examined from cages convalescent or recovered

from diarrhoea, Thege are discussed later.

SUMMARY OF THE RESULTS OBTAINED IN "NORMAL" CASES.

In all of the 21 cases examined bacilli
of the acid-tolerant group were predeminant, The
method of feeding had a marked effect on the pro-
portions of different groups of organisms.

In/




In the breast-fed cases which we may regard

as the ideal, the bacilli of the acid-produecing and
acid-tolerant group were usually present in nearly
pure eculture.

The coli group and coccal forms were very
scanty in those cases, and no members of the non-
lactose~fermenting group were present,.

A noteworthy point is that the colon
beecilli from breast-fed cascs were as virulent as,
or more virulent than, colon bacilli from cases of
acute diarrhoea,

In the children on breagt and bottle the
chief difference was a numerical increase of colon
bacilli, and in one Morgan's No,I, Bacillus was
isolated.

In the bottle-fed children a still further
step was taken from the ideal and colon baecilli and
coccal forms were still more numerous, In 3 of
these cases non-lactose-fermenting bacilli were
isolated, one being Morgan's Nao.I, Bacillus, the
other 2 being bacilli resembling the Paratyphoid-
gaertner group,which agglutination tests proved to
be distinct,

In children on mixed feeding, the colon

zroup/




17,
group and coccal froms were still more numerous and

varied, and a Morgan's No.I, Bacillus, snd another

Paratyphoid-like bacillus were isolated,

THE INTESTINAL FLORA IN CASES OF DIARRHOEA.

14 specimens were obtained from cases
suffering from diarrhoea and I propose to divide
these into two classes.

The first class, into which 7 of the cases
fall, includes cases in which the diarrhoea was
moderate or severe but in which no blood or mucus
wes ever seen,

The second clasgs, including the other 7,

consigsts of cases of severe diarrhoes with blood
and mucus in the stools, which may be called cases .

oflileocolitis.

A1l these cases were being artificislly

|

|

|

fed prior to the onset of the diarrhoesa, ‘

In cases of the first class there was ‘

one in which examination showed no difference from i

normal ceses. Bacilli of the acid-tolerant group |
were numerous in this case, and non-lactose-ferment-

ing bacilli were absent, It may be noted that one had

|
l
to/ |




18,

to depend on the mother's statement in this case as
to the severity of the diarrhoea, as the child was
an out-patient, and as he was not brought up a
second time it may be taken that the diarrhoea was
very slight,

In enother case departure from the normal
was slight. The gram-positive bacilli were possibly
slightly reduced in numbers in this case, and the |
gram-negative bacilli increased, but the difference
was doubtful and non-lactose-fermenting bacilli were

not isolated.

In the other 5 specimens of this first

group, there was one marked difference from the
normal which was common to all ~--the gram-positive |
bacilli of the acid-tolerant group were markedly
diminished in numbers, in one case being practically
absent, Their place in the films Wés taken by
gram-negative coliform bacilli, with cocéal forms.,

On further examination it was found that in 4 of

these 5 cases the usual colon bacilli had been to
some extent replaced by non-lactose-fermenting
organisms, In 2, lMorgan's No,I, Bacillus was pres-
ent, in one an organism resembling Shiga's Dysentery

bacillus/




19:.

bacillus but motile, and in the fourth, an atypicsal
orgenism with a distant resemblance to the Para-
typhoid group but quite distinet (XIX. 3,) was
found, In the fifth case lMorgan's No,I. Bacillus

was found in very small numbers. It is to be noted

that this case had another attack of disrrhoea later |

on, and an examination of a lalter specimen yielded
Morgan's No.,I, Bacillus in large numbers.

In the other seven cases a very constant
result was obtained,

In all, the gram-positive bacilli of the
acid-tolerant group were extremely scanty and in
& cases none could be found, In 8ll, gram-negative
bacilli of the coli~typhoid type were préesent in
nearly pure culture, In all but one, many of these
gram-negative bacilli were found to be orgsnisms of
the non-lactose-fermenting group. In addition to
these gram-negative bacilli, coecal forms were
present in all‘pases and showed a much greater tend-
ency to occur in long chains than they d4id in normal
cases,

The one exceptional case in which

non/
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non-lactose-fermenters were not present was one in

which gelatin-liquefying members of the proteus

| group were found in large numbers, This case was

examined again after recovery from the diarrhoea &nd
the flora was found to be transformed. Gram-positive

of the acid-tolerant group haed reappeared in large

' numbers, gram-negative bacilli had markedly dim-

inished, and liquefying organisms had disappeared.

0f the other cases, one was & child of four
years and therefore it was not easy to guess how far |
its very varied flora differed from the normsl. In |
this case, however, gram-positive bacilli of the
acid-tolerant type were very scanty, gram-negative |
bacilli were numerous, and non-lactose-fermenting
bacilli studied in this case did not correspond to
any known varieties. They resembled the Para-
typhoid-Gaertner group except thaet they did not form
gas in sugar media, and agglutination tests with
Pars B. and Gaertner serum proved them to be guite

different, |
0f the other cases 4 were interesting as
occurring in the ward at the same time, all starting

after admission to the ward. It was thought that
this/



' this must be due to infection by one organism, but

' on examination of the cases the non-lactose-ferment-
ing organisms isolated were found to be different in
all the cases.

In two of these, Morgan's No.I., Bacillus
was obtained, but on testing the strain from one
case against a serum produced by vaccines from the
strain isolated from the other case, they were found
to be completely distinct. Yet this serum agglutb-

inated highly , strains of Morgan's No.I., Bacillus

idid not agglutinate two other strains from diarrhoea

from a normal case and from diarrhoes cases,though it |

| cases, Thig is discussed later under liorgan's No.I.
Bacillus,

From the third case, a bacillus hsving a
resemblance to Morgan's No.I. Bacillus, but differing
in being a rapid liguefier of gelatin was obtained,
and this also was not agglutinated by Morgan's No.I.
Bacillus Serum of & Titer of 1-5000.

From the fourth case a Bacillus having all

- the cultural charscteristics of B.Dysenterial type

. "Y" of Hiss and. Russell was obtained. On testing

ithis against a Dysentery "Y" serum of a supposed
Titer of 1-5000, it was completely agglutinated at

1-20, but no agglutination took place at 1-2000 nor

o



1-5000. I think one is justified in regarding this
as a member of the Dysentery group, but further

| agglutinating tests will be made to confirm its
identity.

In these 4 cases, occurring at the same
time in a ward, and supposed to be infected by the
came cause or from one other, the non-lactose-fer-
menting bacillus present in such large numbers in
each, was found to be different in each case.

In the seventh case the same condition
was observed - a practical absence of bacilli of the
acid-tolerant group, a large increase of gram-
negative bacilli many of which turned out on isola-
. tion to be non-lactose-fermenters, and a fair
nunber of coccal forms, In this case again a
bacillus was obtained indistinguishable from Bacillus
Dysenterial "Y', ; This bacillus was
also tested against the same Dysentery serum and
. was also agglutinated at 1-20. This case was in
the ward long after the previous case had gone out,
| but there was a possible connecting link to which

I shall now refer.

This was a case referred to under the firsﬁ

group of diarrhoea cases, This case was admitted

to/
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to the ward on October the 9th, suffering from acute
diarrhoea. 0n examination of‘the Specimen next day,
I was able to isclate Morgan's No.I.RBacillus in very
small numhers. Thres wesks later, the case heing
gtill in the ward, though much imp?oved, I again exa-
mines a specimen of the motion and this time found
Morgan's No.I. Bacillus in fairly large numbers,
along with another hacilius which differed siightly
from Morgan's No.I.Bacillus, (XXXIX.2). A month la-
ter the case, still in the ward, had another attack
of diarrhoea and 3 months later, I examined its stools
once more, and this time found in its motions large
numbers of Bacilli culturally identical with B.Dysen-
teriae "Y", which also were agglutinated at upwards
of 1 in 20 hy Adysentery serum.

The three cases in which Dysentery Bacilli
were found, were thus connected to a certain sxtent,
as both the other cases had bhean in the ward at the
same time as this cass.

Another case of the first gfoup of diarr-
hoea casss was examined, after recovery from diarrhoea
when it was found that gram-positive hacilli had

reappearad/



reappeared in large numbers in its stools while the
non-lactose-fermenting bacilli (XIX, 3) had dis-
appeared.

A large number of strains of lactose-
fermenting bacilli have been studied, and their
reactions and identification are given in Table H,

Bxcept in one case (X,) there was no
reason to suppose that the strains present were.
abnormal varieties. Pour were tested as to their
pathogenicity on guines-pigs, and were found to be
less pathogenic than several isolated from healthy

breast-fed infants.

A COMPARISON OF THE "NORMAL™ AND DIARRHOFA CASES.

|
|
|
|

Two great differences between the diarrhoea
cases and those not suffering from diarrhoea were
observed,

The first was that in the diarrhoea cases

the normally dominant gram-positive acid-tolerant i

bacilli were largely replaced by gram-nsgative bacilli
of the colon-typhoid type.
The second was that several members of

the non-lactose-fermenting group of organisms were

nresent/ |



| present in large numbers in diarrhoea cases, notably
Morgan's No.I., Bacillus and Dysentery Bacilli,

It was also noticed that especially in the
cases of ileo-colitis, stréptococei replaced the
usual intestinal diplococci,

Cut of 21 normal cases, non-lactose-

fermenters were obtained in 6. Two of these were

Morgan's No,I., Bacillus, 3 were organisms resembling, |

but distinct from, the paratyphoid group, while one

§lightly resembled but was distinct from the dysentery

TOUD. One of these cases had later an attack of

09

| disrrhoea; 3 of these organisms were pathogenic to
| guineapigs, while 2 were not,
Of 14 cases of diarrhoea examined, 2 cases

of the first group showed no members of the non-

lactose-fermenting group. 3 cases from the first

| group showed Morgan's No.,I. Bacillus in the stools,
while, 2 showed unnamed non-lactose-fermenting
baéilli.
Of the second group of cases, or cases of
' ileo-colitis, one showed members of the Proteus
| group which disappeared after recovery from the
diarrhoesa,. The other six cases all showed members
of the non-lactose-fermenting group of organisms.

These/



These were in one cage & non-gas-producing
bacillus resembling, but distinet from, the para-
typhoid group, in 2 cases a dysentery bacillus, in
2 cases Morgan's No.,I, Bacillus, and in 1 case an
atypical organism which regembled Morgan's No.I.
Bacillus, butbt liguefied gelatin.

The following table shows the cultured
characteristices of these non-lactose-fermenting
bacilli isolated from normal and diarrhoea cases,

The tests are those advised by Lewis.

FROM/




27.

FROM NORKAL CASES.
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These results, so far as the non-lactose-
fermenting bacilli are concerned, tally with those
obtained by lorgan, and Lewis, working at his group
of orgenisms in England during times of epidemie
summer diarrhoea, _

It will be noted that the cases from which
my specimens were obtained oceurred in Edinburgh,
some being obtained during a very cold and wet
summer (1912) others during the winter following.

We are thus Justified in making the
following broad statement: -

In the cages of diarrhoea examined baseilli

of the acid-tolerant group have been much diminished,

Baeilli of the non-lactose fermenting
group have been much increased, and of these the

group of organisms known as Morgan's No,I. Bacillus

| has been most frequent.

A dysentery bacillus has been obtained in
2 cases of sevewm® ileo-colitis (both of which died)

and from & case of severe recurrent diarrhoea,

DISCUSSION/




DISCUSSICN of the RESULTS.

It is one thing to prove the prssence of

ther to prove that the organism 1s the causs of the

L5t

|
l
|
an organism in a patholozical condition. It is ano~‘
|
I
|
|

condition. The matter becomss still mors complicat—I
ed, when one is dealing, not with one organism bhut ai
?réup.

The first question that arises is this.
Is the non-lactosa-fermenting groun of oresaniams
capable of producing diarrhoea? The question can

e answered in reference to, at least two of the or-

ganisms isolated from cases of diarrhoea, - the Dys-
entery Bacillus and Morgan's No.l Bacillus. ;

The Dysentery Bacillus in subcutaneous or i
intravenous inoculation, oroduces s=avers inflammatioﬂ
of the intestine in rabbits, dus, it is helieved, toi
the action of its toxins. This has besn especially
studisd by Flexner. Morgan's No.l Bacillus was shown
by Morgan to he capable of produeing dAiarrhoea and
death in monkeys, when administered by feeding.

On the other hand, Morgan's No.l Bacillus
has heen found by both Morgan and Lewis in the stools

of perfectly normal children, who had never suffered

from/
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from diarrhoea. This they thought was prohahly due

to a variation in virulence hetwesn different straing

Further, it has bhaen known for a short time that the:
name Morgan's No.l Bacillusa, includes more than one
varisety of organism, as c¢an he showm by agglutinatiow
tests.

But I have h=ssn able to isolate Morgan's
No.1l Bacilli from a case of acute diarrhoea, and from
a perfectly normal c¢asse, which the agglutination
tests v»roved to bhe idsntical.

Again Duval aznd’ Schorer have isolated the
Tlexner-Harris dysentery bacillus from the stools of
two children in perfect health.

The fact that these organisms may be found
in small numbers in children not suffering from diarn-
hoea, does not prove that they are not capable of
causing diarrhoea. But I think it does prove one
thing: and that 1s, that some intestines offer a much
stronger defence against the attack of these organ-
isms, than others do.

As a result of the study of my series of
cases, I have come to he vary strongly of opinion
that part of the intestinal flora of infants, has a
strong retarding influence on the growth of other
organisms.

I wish, first of all, to lay very strong
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emphasis on the fact, that hreast feeding is unani-
mously agread to be the ideal form of feeding for
infants, and it has besn proved over and over again,f
that hottle-fed children are infinitely more suscept-
ihle to diarrhoea of the epidemic type, than arse
hreast fed children. This has always been taken to

be due to infection of cow's milX by organisms capa-

ble cf producing diarrhoes.

|

There is, however, another side to the ques
tion. Morgan was not able to isolate ris hacillus
from cow's milk in infected houses, and, more strik-
ing still, he was unable to cultivate Morgan's No.l
Bacillus in unsterilised cow's milk, though he was
able to cultivate it, in sterilised cow's milk. The
reason of this was, that other organisms growing in
the unsterilised cow's milk, are able to produce an
acldity sufficient to inhibit the growth of Morgan's
No.1l Bacillus.

This vulnerabhility to acid of Morgan's No.l
Bacillus, I wish to lay particular stress on.

I now wish to draw attention to the gram-
positive-acid-tolerant group of bacilli. In the
"ideal" intestines, namely those of breast-fed in-
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infants, these organisms are present in nsarly pure
culture. This group of orgenisms has several necu-|
liarities which distinguish them from cother intes-

tinal organisms, one is, that they grow poorly or

not at all in media from which sugar 1is absent, and
the other is, that they are able to resist a great-
er strength of acid in culture, than any otrer vari+
ety of organism, intestinal or otherwise. They are)
also, able to ferment sugar strongly, notably lac-
tose and glucose, and thus are able to produce acid
in considerable amount.

Mereshkowski and his pupils, from a pro-

(8]

longed study of this group of organisms, came to th
conclusion, that ttrey mizht have strong vowers of
inhiriting the growth cof other intestinal organisms
and that trey probably had as their role "the regu-
lation of the intestinal flora".

In PART IXI. of this theais, which con-
tains the studies of organisms isolated by means of
the technique described in PART I[II., will be found
the description of a geries of Experiments on the
growth in sugar tubes of intestinal b.coli, Morgan'ls
No.1l Bacillus, and the facultatively asrobic mem-
ber of ths acid-tolerant group, namely the Bacillus
Acidophilus.

The/ -
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The main results of these experiments are,
that h.coli in a lactose solution, and even more
quickly in a glucose solution, produce by fermenting
the sugar, a sufficient acidity to kill themselves
off within a certain number of days.

If b.coli and Morgan's No.l Racillus are
grown in the tubhes, the lNorgan's No.l Racillus suc-
cumbs first.

If R.Acidoohilus and the other two are
grown in the tubes, Morgan's No.l Bacillus succumbs,
and then the b.coli leaving the Bacillus Acidophilus
in pure culture in the strongly acid medium.

The next series of experiments are these.
If faeces containing Morgan's Ne.l Bacillus in ex-
tremely small numbers are emulsified in ordinary,
comparatively sugar-free broth, McConkey Plates
spread direct from this emulsion will show a pure
growth of lactose fermenting colonies of colon hacil-
1li. If a sufficient number.of nlates are spread, a
relatively very small number of Morgan's No.l will
grow. If this sugar-fres emulsion of faeces be in-
cubated at 37oc. for 3 weeks,its reaction at the end
of that time will be found to he slightlyv alkaline,
and McConkey plates spread from the emulsion, will

show/
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show Morgan's No.l Bacillus in pure culture or vast-

ly dominant. '

Thersfore, in the absence of sugar, Bacil-
lus acidonhilus is not able to inhibit the growth
of Morgan's No.l, which is to he sxpected, 2= 1in
the absence of sugar, it can only grow with great
difficulty. But, in the ahsence of suﬁaf even hacil
lus coli is overridden by Morgan's No.1l Bacillus.

What would happen to a breast fed infant
gsupposing he were to swallow some Morgan's No.l
Racillus? 0considering the nature of his intestinal
flora, and the pressnce of milk sugar in his. intes-
tine, it 1s reasonable to supposs that the Worgan's
No.1l Baeillus, would be quickly killed off in the
slight acid intestinal contents of the breast fed
child. But if, from some cause, the breast unilk
contained no sugar, the inhibiting flora would grow
with 4ifficulty and would not be able to produce
acid. If the child now awallowed Morgan's No.l
Bacillus, this organism would bhs able to increase
in large nurbers and produce diarrhoea.

A bottle-fed child, in whose intestines
the acid-tolerant flora is relatively less numerous
than in those of a breast-fed infant, would offer a

still/
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still weaker resistance to the invasion of hacillii
of the Morgan's No.1l Type.

I, therefore, put Torward the following
theory as to the etiology of infantile diarrhoes,
bagsed on the examination of thass Specimens and on
tha study of isolated organisms.

That organisms of the Non-lactose-ferment-
ing group, notably Morgan’s No.l Bacillius and the .
Dysantery Bacillus, may be present in the intestines
of children without producing diarrhoea, provided
the chemical condition in these intestines is auéh,
as will permit the growth of the inhibiting flora of
the intestine; that is, chisfly the gram-positive
bacilli of the acid-tolerant group, and to a lesser
extent, the coli group. But, if from some cause an
alteration in intestinal conditions is produced, so
that the inhibiting flora is reduced in numbers, or
is not able to sxercise its inhibiting action, then
Morgan's Bacillus, or other members of the non-lac-
tose-fermenting group, are able to increase in large
numhers.

The effect of this increase in large num-
bers of this group of organisms, and of the substi-
tution by them of the normal flora, will vary accord-
ing to the virulence of the particular oreanism which
has become dominant. If it is the Dysentery Racil-
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for their growth, with a lack of inhibiting influenm
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Racillus, a severe ilsocolitis will probahbly be pro-
duced: if Morgan's No.l Bacilius, acute diarrhoea
may or may not he proﬁuced, according to the virul-
ence of the strain. Other members of the non-lac-
tose fermenting group (notes especially the Speci-
mens ¥LVIII 2 ¥LIX.) seam to be ahle to bhecome very
prevalent in the intestine without producing any

bhad results.

I submit, that it is only on a theory such
as this, that are explainable my resulfs in the four
cases of ileo-colitis in Charteris Ward (XLI-XLIV)
undoubtedly all due to one cause, where non-lactose
fermenters were present in large nurbers in all, hut
where the organism was d4ifferent in each case.l in
the same way the presence of large numbers of diffe-
rent members of the group in 'epidemics of summer di-
arrhoea, as studied by Morgan and Lewis: the frequent
isolation of two different membars of the group from
one case: the frequency of cases of "Double infecti-
on" in America, where two different tyoves of d?sen-
tery bacilli wers found, all are explainable by or-

ganisms of this group finding a suitable pabulum

at certain times in the infantile intestine.

b}

The next question is, what ia the nature

of/
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of the change, which destroys the inhibiting action

cf the protective flora? From a study of the acid-

dent that there is one very important factor in the

tolerant organisms and Morgan's Bacillus, 1t is evi-

production of this inhibiting influence, and that 1ig

the presence of sugar.

During hot summsr weather, when diarrhoesa
is prevalent, milk is liable to contain a mueh larg-
er number of organisms than during cold wsather, and
it is a matter of comraon knowledge, that many of
these organisms are capable of "souring" milk.

This is inter=ssting from 2 polints of view.
Firstly, milk during hot weather provides a very

much less suitable pabulum for Morgand No.l Bacillus|,

and other non-lactose fermenters, than does milkX dun

I

ing cold weather. Thersfors, if Morgan's No.l Baeil
lus is communicated to bottle-fed babies in their
milk, we ought to have outhregks of epidemic winter
diarrhocea, not of epidemic sumner diarrhosa. Sec-
ondly, milk in hot weather mﬁy_have a strongly acid
reaction, when far short of being "curdled", and
this acidity is produced by means of the sugar split+
ting organisms, mainly b.ecoli and streptococcus lac-
ticus.

Therse is, as a rule, then, less sugar in
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milk during the hot weather by the time the baby
gets it, than theres is, during cold weather.

I do not wish to stretch this point too
far, as it is very prohable other factors are at woIr
hut it is very certain that a deficiency of sugar in
milk, would produce ideal conditions within the in-
testine, for an overgrowth of organisms of the Mor-
gan's No.l Bacillus type.

This would sxplain the very small incidence
of diarrhoea among children on br=ast milk, in which
the amount of sugar is very constant; and would ex-
plain the 1liahility to diarrhoea of bottle-fed chil-
dren, where the regulation of the amount of the sugar

in milk is largely in the hands of the mother.

PREVENTION of DIARRHOEA.

The method of faeding which offers the
best chances against attacks of diarrhoea is breast-
feading, in which the intestins shows a flora very
stronzly inhibiting the growth of pathogenic organ-
iﬁms.

In feeding with cows' mild, it seems to bhe
extremely important that a sufficiency of sugar
should he given. I am not able to say which sugars

are/
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ars the vbest, tut s2ither lactose or glucoss fulfils |

the rsquirement.s as shown hy lahoratory sxpsriments.

In hot weather, cows' milk should be chill
ed as soon as ohtainaed from the cow and kept in cans
on tha system of the Thermos flask at a low tempera-
turs. As far as diarrhosa s concernad, if this
ware dons, no pasteurisation or sterilisation would

b

D

necessary.

TREATMENT of DIARRHOEA.

In addition to ths ususl mesthods of treat-
ment, I would suggest, ag Tissisr did. as  long ago
as 1906, that the infant should he given large a-
mounts of lactose, and éhould also he fed daily on

living cultures of the acid-tolerant group.

SUMMARY/
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SUMMARY

SPECIMENS of faeces from 21 normal infants
and young children on different methods of feeding
have bhesen obtainsd and their flors examined,.

SPEOIMENS nhave »esn obtained from 14 chil-

=

dren duffering from diarrhoea, nons being cases of
epidemic summsr diarrhosa.

4 SPECIMENS of faeces from 3 of these 14
children have bsen examined at a later date.'

2 SPECIMENS of urine and fasces from cases
of coli-pyelitis have also heen examined.

Bacilli of the acid-tolerant group havse
been numerous in all the normal specimens, being pre-
sent in almost purs culture in breast-fed cases.
They have haen very scanty and in some casss ahsent
in cases of diarrhoea. After recovery from diarrhosa
they have reappeared in the faeces.

Bacilli of ths coli group have heen present
in very small numbsrs in breast-fed cases: in consgid-
erably larger numbers in bottle-fed,and in diarrhoea
cases. There has been no difference in the type of
the bacilli present in breast-fed children and in
bottle-fed children: no difference in tvpe betwean

those/




those pressnt in normal cases and those present in
disrrho=a cases: and no difference in pathogenicity
hetwssn those present in normal casss and those ore-
sant in diérrhoea casas. A study of their reactions
to McConkey's Tests has besn made, and the conclusion
arrived at that they are sufficiently stable.

Membars of the non-lactose farmenting groun
havse been isolated from 6 of the young casss examin-|
sd, that is 6 out of 21. .They have also besn isolat+
ed from 2 out of 3 of the coli-pyelitis cases, who
were oldsr childran. Two of these 6 showed Morgan's
No.1l Bacillus. The other 4 showsd unnsmed types with
a resemhlance to thg Paratyphoid-Gasriner groun, but
distinct from the members of this group.

Mamhers of the non-lactoss fermenting grouyg
have bheen isolated from 11 out of 14 cases of diarr-
hoea, and Bacillus Proteus in large numhsrs from a
twelfth. Five of thess 11 were Morgan's No.l Bacillus
2 were a Dysentery Bacillus, while 4 were other un-.
nam=2d forms. A dysentery Bacillus was also isolated
from a case of diarrhoea, which had previously con-
tained Morgan's No.l Bacillus. Studies of their
virulence have heen made, and a study of the agglu-
tination reactions of Morgan's No.l Bacillus was also

made.
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Cogceal forms were pressant in all the cases%
In breast-fed cases, they oceurred in small numbersi
as diplococei of moderately uniform apoearance. In
hottle-fed and older cases, their morphology was.mora
varied and larger forms made their apoesarance. In
the diarrhoea casecs, coccal forms were always pre-
sent and show=sd a tendency to grow in chains.

Spore-hearemrs have been present in a few
normal cases, but were nsver gesen exceept in sxtremely
small nuMbers-in diarrhoea cases.

Studies have bean made of the influsnce

upon each other, as regards growth of various groups

of intestinal organisms under different conditions.

CONCLUSIONS/
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CONOLUSTIONT. |

The flora of breast-fed infants consists main-
1y of bhacilli of the acid-producing and acid-
tolerant group, which have an inhibiting action
on the growth of other organisms. Colon bacilli

and enterococci are oresent in small nunbers.

The flora of 6ottle—fed infants contains mode-
rate numbers of these inhibiting organisnms,
along with colon bacilli, coceal forms, and
sometimes members of the non-lactose fermeﬁting

oroup, inecluding Morgan's No.l Bacillus.

Tne flora of children suffering from dlarrhoea
contains large nunbers of organisms of ths non-
lactose fermenting group, ineluding Morgan's
No.1l Baecillus and Dysentery bacilli. Colon hac-
1111 and coccal forms, many in chains, are also
prasgent. The inhibiting flora is reduced great-

ly in numbers, sometimes absent.

In casaes of diarrhoes, the inersass in numbers
of non-lactnse fermenting bacilli is secondary
t0o a decrease in numbers and in inhibhiting vo-
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(8).

s

(8).

(9).

(10}
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powasrs of the protective flora.

Trhe persistence of coccal forms and their oc-
currance in chains, is also s=scondary to the

altsrad conditions within ths intestines.

It is possihle that ths decresass in numbsrs of
the innivhiting flora is due to a deficiency of

sugar in ths diet.

It is possihlse that a defileiency of sugar in
cows! milk, during the hot weather, may bes dus
to the sugar-splitting action of various organ-

isms.

Chilling of the milk and preserving it at a
low temperature, would pravent this destruction

of sugar.

Cows! milk Auring the hot wesather is a much
less suitable pabuluwm for Morzan'ae Racillus than

it is Aduring cold weather.

The colon bacilli of breast-fed casss, hottle-
fed cases, and diarrhosa cases, are all of the

same/
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same type, and thevre is no exaltation of virul-

enee in diarrhoea.

The r=actions of this group toward Mclonkey's

tests, are moderately stable,

"Morgan's No.l Bacillus" is a zroup, contain-

ing more than ons organism.

Spore-n=arers plaved no part in any of the

casas of diarrhoea.

-
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THE ACID-TOLERANT GROUP OF ORGANISMS.

The existence of a specially a2cid-resistant
group of intestinal organisms has been ¥knowvn since
15800.

The firet member of this group isolated
was obtained by Tissier, (1) in 1889, and ealied by
him later the Baelllus Bifidus. This bacillius was
described by him aes being a striet anaerobice, and he
considered that the intestinal flora of breast-fed ;
infants conaisted of thisg organism is almost pure
culture (3). Tissisr was, however, not avare of the
acid-tolerant properties of his organism, =and, indeed
at first denied strongly this characteriatic
attrituted to the B. Bifidus by other workers.

lioro (2) was the first vorker to discover
the acid-tolerant oroperties of fhis gYouy. In 1800
he isolated a gram-positive bacilius, which differed
from the B. Bifidus in being a facultative asrobe,

and which was able t

Q

resist an acidity in artificial
culture sufrizsisnt to kill off B. eoli and other
inte«tinal organisms. Thia bacilius he called the
Bagilius Acidophilus, which is a misnomer as the 5

organism/



organien is acid-tolerant hut not acidophil. Moro
yas of opinion that the gram-positive bacillii seen
in such large numbsrs in the stools of nursiings
were the B. Acidophilus, and not the B. Rifidus.

Since that time 2 large amount of work has
bean done on this group of organisms, ani an extra-
ox inary variety of opinions arrived at.

migsier (2) in 1900 deseribed another

ariety, a facultative aerohe, which he claimed to
be distinet from the B. Acidophilus of Moro, and
vhich is named the Baeillus Fxilis.

Rodelia (4) studied this group of organism
in 1901. Fe described one variety which he thought
might be distinet, as it sonstantly grew in gelatin,
vhile the other varieties did not. He wae able to
igolate acid-tolerant bacilii from both breast and
bottle-fed shildren, but he did not isolate the
anaerohiec Bacillius Bifidus.

Cahn (5) also in 1201, always found the
RBacilius Acidophilus in the stools of children fed
on the breast, though not in such large numbers as
in ehildren fed on cowm's milk. He was of opinion
that the B. Exilis of Tissier was not a distinct

variety./



varisty. He was ahle to isolate the Bacillus
Bifidus from breasst—-fed children, and to a lesser
extent from b-ttlie-fed. He, however, sald he was

neveyr able to get it in pure culture as it was

ity
i

alvaye mixed vith the B. Acidophilus, so I think we

mav take it that Cahn wag unable to isolate the

atrictly anaerobic Bacillus Bifidus.

e

In 1905 a long and ceareful study of the
acid-tolerant group of organisms vas published by
Mereshkovakv(s - 9). This worker, with his pupils
Bjeloussow, Obraszow, Podgaetzky, Trussow and Lukiﬁ,l
made in St. ?etersburg an evtensive study of acid- |
tolerant organisms isolated from the intestines of
a wide variety of animals. They did not in any casa

|
isnlate the anaerobic Bacillus Rifidus desceribed dby

Tigdier. Those vhich they isolated they divided .
into two classes, acecording to the appearance of !
colonies on plate culture (8). Type 1, was 17
smooth edged variety, and this lereshkowsky consid-
exed to be the same as fhe Racilius RBificdus of
Tissier; but it was neither bifid nor anserobic.

Type 2, showed colonies with a
bormer, and this variety Mereshkowsky considered to
be the B. Acidophilus of Moro. Tvpe 2, grew better

than/
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than Type 1, on gelatin.

Obraszow (7) examined the faeces of a very
large number of animals ranging from molenses to man
and including a great number of varieties, cold and
warm blooded, and was abkle to find either one type
or the other in all.

Podgqef?ky (7) evamined the fasces of 8
ruman beings from one month old to 34 vears, and
found acid-tolerant baeilli in all.

They fed puppies on these organisms for
long periods (8) and were able to transform the
intestinal flora so that the faeces contained these
organisms in almost pure culture. The motions
became more loose, and their reaction strongly aecid,
hut the puppies remained well.

These authors therefore, came to the con-
clusion that organiams of this group were innocuous,
and that they probably had as *their role the regu-
lation of the intestinal flora.

migsier (10) found the Basilius Rifidus
in breast—fed infants and in smaller numbers in
bottle-fed children, in different parts of the intes-
tine from the stomach to the arms. The Bacilluse

acidophilus/



acidophilus he alieo found in large numbers in breast-
fed children and in small numbers in hottle-fed.

Tn 1906 Tiecier (11) published a paper on
the use of organisms of this group in casez where a
harmful flora hail repliaced thes normal one.

He referred to the action of bacilli of this
group upon sugars, wvhersby acid was produced and
harmful foms killed. In cases of infantile
diarrhoea treated by meanse of culturss of Bacilius
gaidiparalantici alone or mixed with Bacillus Bifidus,
and large amounts of' lactose, he obtained good
results. He also apolied this method of treatment
to older children and adults, keeping them on a
strictly vegetarian diet, with good results.

Cohendyv (12 - 16) published in 1906 a
series of papasrs dealing with the transformation of
the flora by a lastic ferment, and the treatment of
aclitis by this means. This research he had ecarried
out as a result of HMetechhikoff's publications on
intestinal putrefantion.

In 1908 Jacobson (17) studied 5 cases; 4
breast—-fed ehildren and one bottle-fed. '

He stated that one way to isolate the
Bacillus Bifidus was by the use of acid media, and
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econsidered that the 3ansillus Bifidus when perfectly
pure needed a complete abaence of oxygen for growth.
He was, I believe, the first to point cut that the
B. Acidophilus grows with great difficulty on acidi-
fied solid media unless it is first grovn in aeidi-
fied fluid media.

Noguehi (18) in 1910 studied the growth
characteristies of Bacillius RBifidus, and was able
to transform it in the labhoratory from the strictlv

amercbic type (B, Bifidus) to the facultatively
aerobic tvpe (B. Acidophilus) and back again.

In 1911 Distaso (13) studied ths acid-
tolerant group, which he was the first to ¢all by
this name. He divided the group into 3 classes |
aceording to the kind of acid produced by the fermen-—
tation of sugars by thaqe orgnisms i. acetie aeid;
ii, lactde  acld, iil. Eﬂggrie aczid.

™e acetiec-acid-producing group to wvhich
both the Bacillus Acidophilus and the Bacillus Bifi- |
dus belong, he calied the Acetogenes group, and
recognised two varieties only, the B. Acetogenes A.
or B. Acidophilws of loro, and the B. Acetogenes

B. or B. Bifidus of Tigssdier.

He /
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He emnsidered that B. Rifidus was distinet
from the B. Acidophilus in being a striet anaercbie,
in showing true bifureation, in never producing for-—

mi¢ -asid, snd because it is agglutinable bv a serum
produced by vaceination with B. Bifidus whereas
BR. Acidophilus is not.

Distaso gave no details of hig agglutina-
tion exneriments.

The acetogenes group, he'found, produced
acetlc acid, but also small amounts of lactiec acid. i
The B. Acidophilus also pdduced Formie acid.

To the third group of acid-tolerant organ-
isms name ly the butyric-acid-nroiucers bhelong the
Baciliug Welehi and one or two others.

Distaso found that the Racillus Bifidus
out grew the 2acillus Welehu and others in an acid
madium.

He emmeluded that the acetogenes group by
the production of acid inhibit the growth of other
organisms.

Other varieties of the zacid-tolerant group
have baen described bv other workers. These differ-
ent varieties were mainly founded on differences in

morphology./
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mor phologyv. As these bacilli are extremely poly-
morph a classification founded on morphology 1is of
no valua, and, therafora, I do not more than allude

l varietisg

to these =0 calle 3

Thus one may say that in 1900 +wo forms
were recognised, the B. Bifijus of Tissier which is
a strist anaeroba, and the B. Acidophilus of Moro
vwhich 1s a facultative asrobe. That in the next
faw years saveral new varistiss were dsssribed whizh
wers in turn disearded, and that 10 years later it
was s8till a matter of opinion whaether even the two

original variaties were distinot.

In the present resasrch membaers of the
aeid—tolnrqnt group have been isolated with ease in
praztically all the bottle-fed normal children, ard
in normal children on mixed ferading. Betwesn
various straing there have heen numerous differsncas.

In morphology it has been rare to Find
straina from different cases whish closely ressmhled
each other.

A1l ths morphologisal variations whish have|
bean deseribed under differsnt names have heen
isolated, and, in addition, many of ths morphological

variations/
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variationg have baen observed in the same bacillus
when grovn on differeant media and undsr diffsrant
soniitions.

Stristiyvr anaerobic tvpes and facultqtiveiv
asrobic tvpes hava Deen isolated from both braast-
fad ani bottle~rad nases. The strict anasrobaes
have all grown in tha prsessnes of RRAE LR after some
waeks culture on artificiail madia.

Sayeral strains have besn studied as to
their aztion on carbohydrates,and 4iffsrsneses have
baaen obssrved 1ﬁ the Fermenting powsr of different
strains.

Diffaraness have also besn obhszrvad in (1)
grorth in glucoss agar stab, (2) growth in gelatin
at room tempsrature, (3) growth on potato, and (4)
appearance of eolonias on glucose agar platss.

I have not felt. justified, however, in

making a 2lasaification upon tha strength of thass

| differences, and indeed it is d4ifficult to see what

good purposa 2ould be ssrved by so doing. From the
point of view of practical wtility it is suffizient
that theés organisms are non-pathogenie, acid—produc—:
ing, and acid-tolerant, and prefer a madium contain-

ing sugar and 1little oxvgen.

a/
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A point of some importance, however, is
that in some casss on the breast only the fascas
ahowed orzanisms of this tvps in pvrastically pure
anlbture. vaet whsn an attampt vwas made to lsonlate
these organisms it was found to be extremely A1ffi-
sult as eomparad with hottla-fad sasas in whish these
organisms were much 1less numerous; indead in three of
the breast-fad fasas no orzanisms of the asid-toler-
ant group warse isolatad.

It is notsworthy that in these films the
bazilil showad the irrsgularitv orf staining reaction,
giving ths so-2alled "punatatas form of Bifidus", and
wara extremely degencsrate looking.

This is, I think, explained by Tissisr's
opinion that pracsticaliy alli the bacilli of the acid-
tolzrant group which form such a largs proportion
of the flora of normal breast-fed children, are

gt

=

ictly anaerahin~. In the lower part of the
intestine they meet with oryvgen, and, after passage
of the motion, are exposed antiraly to the air; as
they niva not the advantage of living in svmbrosis
with fasultatively asrobiz forms as is the sase in
children whers the flora is more mixed, they die,
and I belisve that the so-2allisd "punctate" forms of

3. Bifidus/
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B. Bifidus are in rsality dead bacilii.

It is for this rsason that I conelude that
the striztliy anaarobhis tvops is the fom mat with in
nearly pure culture in braast-fed cases.

With these reservations I descrihe the
growth characsteristics of those bacilli isolated and |

studisd, under one group.

GROWTH CHARACTERISTICS.

In common they are gram-positive hacllili,
ars very polyrmorph, grow well at an acidity which
killias off other organisms éni fermant lactose and
glucose with the production of asid.

MORPHOLOGY AND STRATNING.

All are gram—positive in young culturs.
In 01ld forms ha2illi may ba sgen which take up the
counter stain, while others stain in a "punctatar
manner, parts off the haecillus téking up the stain

while parts rsemain unstained.

In moronhology thavy varv extremely. Fo rms
mav b2 mat with whish resemble the diphtherisa
bacillus, while othsrs are not far short of the B. ‘

agrogenaes capsulatus in size.

In/



58,

In bottla—rad children the tvpe most com-
monly met with is a moderately regular, moderately
slender straight or slightly curved baeilius which
tends to 115 in elusters sids by sids. This is a
facultatively aesrobic organism and is tvpical of the
form described by ioro as the B. Acidophilus.

Another tvpe 1s extremely lrregular in
qhépe and size. In pure culture spirilla, comma
forms, long threads, csoccal forms, straight and
surved baecilli, may ‘be ssen. This tyne grows verv
poorly as a rule in the pr=sence of oxyvgen, and 1is
the type described by Tissier as the Bacillus Bifidus.

Another varvy common form is a straight

b

[0

i by

|..$
s

glender dellicate bacllius which was desec
Tigsier as thzs Bacilius Fxilis.

Other forms are numerous, long slender
threads may be saen, usualiy in old culturses. Rather
plump squAat baecilli were fairly frequently isolatsd |
from bottla-fed cases and eocco-bacillary fofms were
also met with.

If a regular bacilius (tvpe acidophiilus)
is grown on media unfavourable to its growth, sueh
as glyszerin agar, or ordinary broth, very irresular
foms such as are supposai to be charactsristic of

Bacilius/



Bacilius Bifidus will grow. This supports Distaso's
theory that ths forms of Baeillus Bifidus seen on
artificial media are "formes de souffrance."

In no case, either in films or eulture,
have the bifid forms peen seen from whizsh ths
Bacillius RifYidus gets its name.

Bodirs resembling spores mav be somatimes
gseen in these baeilli, and ocecasionally they resisted
pasteurisation at 80%. before isolation Ffrom tha
fasces, but in pure culture these wers killsd by
pasteurisation.

All forms sxamined for motility were non-
motile

ON GLUCOSE AGAR,

All members grew wvell in the absence of
oxvgen, and the gresat majority grew well in its
presence.

The colonies are minute, and are first
visible bhetween the second and third day as a rule.
About the 4th day they attain the size of a strepto-
coceus colony.

Three tyoes of 2olonies weare aseen,

i. A smooth edged rather dense white tvpe.

11.. A smooth edged very delicate type, and
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iii. A peculiar tvpe that resemhled a 1little
collaction of tangled threads under the
low powar of the microscope.

Types i, and iil. under the low power are brownish and
delicately granular.

IN GLUCOSE AGAR STAR.

The growth as a rule was visible before
43 hours. In most easas it grew right up to the

surface though freguently heavier balow than ahove,

but in a few, a space of 5 an insgh with 1little or no |

A

o

growth was left at the top of the tube. On re—
peated subeulture, however, all these organisms ﬁrew:
to the top of the tube.

Thres main types of qroﬁth were observed,

i A massive growth with heavy leaf-like out
growths
ii. A deliecate straight growth with some minute
out growing coloniss to be observed,
some of them on stalks, and
. A vague ill-defined pale growth.

There is another tvpe somatimes obsarved,
where all the colonies near the top are very small,
while those below are much larger. This alwayve has
the appearance of being a mixed growth, and is, I

think / |



think what €ahn was dsseribing when he had vhat he
degeribad as mixed erowths of B. Bifidus and B. Acid-
ophilus. If, howsver, on2 breaks the tube and makes
aubeulituras from the upeer and lower parts raspe~t-
ively, replates these and picks out fresh coloniss,
and again puts these into glucose agar stabs the
appearance is repeated. It is a Ffaecultative asrohe.

GLUCQOSE RROTH.

Imxurisnt growth takes place in this medium
undsr anasrobic or asrobie conditions. A marked
cloudiness is produced within 2 days with a white
temazious deposit. After about 10 davs the super-
natant filuid ia fairly elsar with a heavy deposit.

GLUCSE BROTH + °4¢ AGETIC ACID.

Growth in this is similar to growth in
glucose broth. Some were tested in glucose broth
+ *6% acetie aeid in whiech all grew well, and in
glucose broth + 1% acetic acid in which some grew

while nthers did not.

=

ORDINARY AGAR SLOPES AND PLATES.

Some grew as well on this medium as on
glucoss agar, both aserobically and anaerobically,
but as a rule growth was very pnor or abasent.

In moet cases instead of groving as colonies

With/
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with a marked tendancv to remain diserete as thev do
on glucose agar, a faint film of coalsseced colonies
was gean. It was u=ually diffizult even under the
1ow powar to dacide whather growth was present.

IN ORDINARY BROTH.

Gromwth in all cases vas sytremsly poor or

abgent, asrohically and anaerobically.

ON GLYCOERIN AGAR.

A growth of the same nature as on ordinary
agar took plarce. ™ro grev strongly with discrete
aolonies.

ON POTATO.

Some grew luxuriantliy with a raised white
growth, Others grew invisibly but stained films
ghowad growth to bhe present. Others 4id not grow
at all.

IN GELATTIN STAB3. (At room temperature)..

With some gtrains a dslicate growth took
place; with others no grovwth occurred. No lique-
factim ever took place.

IN PEPTONE WATER.

Wo growth took placs.

IN ORDINARV AGAR STAB.

A haavy growth occurred in some: in most a

weak /
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weak growth took »place; in some none.

IN LITHMUS MITLK.

0f 3 strains studisd in this medium, 6
produced acid and clot within a fortnight, 2 produced
aceld only.

On sugars in psptons water as a4 rile no

fermentation or growth of any kind takes place.
This, I take to be, because the medium 1is too

i
alkaline Tor growth. If, however, a strain is
introduced to a sugar peptone water tuhe along with
anothey sugar-fermenting organiam such as B. coli,
a good growih takes place in the quickly acidified
medium, and a2t the end of a certain time the asii-
tolerant organiam is left in vure aulture.
‘ T™he following were the reactiona of 6

gtrains tasted on sugars in broth.



64,

LACTOSE. |SACCHAROSE.| DULCIT. INULIN. GLUCOSH. MANWIT,| SALICIN. | MALTOSE.|CASE TROM "HICH
ISOLATED.
DAVS . 3| 14 & 14 3 N4 A 4 3 4 3 14 3 |14 R
KLII. 12.|A. | A. AL AL Aol VA F o] Aat Ay | Re | R A.| A, A.l A Diarrhoea.
NH_H H . H H. o] T .D. . T b. . — — - .P.. = _9 . — b — o = mf U.u.".. ;HHJH.WHQAW“J. [l
XXXV, 14.1A. | A. A.l A, Aot Bl Aw fohal Awr] B A | Ao A.l A A.| A Braaat-fad
Normal.
NNNJ« . u-qﬂ_ .| ..9.. L] - = = = = > . s a_ . " g o ._f . el = dﬂmwﬂﬂ.ﬂlﬁem@
NormAal.
NNH“- Huuo P- .P- _.a»._ .h_.o h&p- .-P.- .uu.\o b.- >o. A, _w:..- b.c }o .b,o. mH- b. _UHPHH-H-JQDL_N.
xxuﬁ.ﬂl m. n._.o ;P.. ..ﬂ.o .b._- .m_.-_ “_..t hwc .h_—a b.a _D.. _u_.a kpno b- h—o ,h—a D ﬁwOﬁ..ﬂMWI:%-wnM
Normal.




Tt will ba s2=n from the above table that
of the two organisms whoss farmenting powsrs Aare
slowar and lass universal than the others, ons was
isolatad from a c¢ase of diarrho2a, the othar from a
normal braast-fa2d infant.

PATHOGENICITY.

A guineapig inoculated intraperitonealliyv
with 4 ce. of a 4 days old glucoss broth culture of

¥XXV., 17, (breast-fad) showed no ili esfects.

Six mice fed for a weesk on bread soaked in

glueos2 broth sulturs of XXXI. 8, (from a normal
bottle-fad) swowed no effact.

Two mice fed for 5 days on bread soaked in
glucose broth culture of XXIX. 11, (from diarrhoea

case) showad no effesct.
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THE LACTOSE-FERMENTING GROUP OF GRAM=NEGATIVE

BACILLI.

A vast amount of work has bsen done on the
intestinal organisms of this group, but unfortunate-
1y almost all the esarlier work is now merely of
historical interest.

Many early workers considered that intest-
inal B.Coli were the cause of diarrhoea, but there
is no evidence of the true nature of the organisms
with which they were working. Neither the Dysentery
Bacilli nor Morgan's No I Bacillus had been discov-
ered at this time, and it is possible that many so
called B.Coli were organisms of this group.

Of late years there has been a tendency
to regard intestinal B.Coli as being as a rule harm-
less and possibly even necessary, but others (20)
have held that intestinal B.Coli may at times attain
an exalted virulence and produce pathological
results within the intestine.

McConkey's work (22 and 23) in the differ-
entiation of intestinal B.Coli by means of the sugar

and/



and other tests has shown that there are very num-
erous varieties of this group. Other workers,
notably Twort, (21) have denied the value of
MeConkey's tests in the differentiation of organisms
of this group on the ground that the reactions were
not sufficiently stable.

MeConkey himself regards the reactions as
being sufficiently stable, even when the organisms
are grown under very unfavoursble conditions, and he
is supported in his views by Savage (24) and Horrocks

among others.

McConkey divided the lactose fermenting
baecilli into 4 main groups according to their action
on saccharose and duleit, and further subdivided
these groups by testing their motility, action on
gelatin, production of indol, behaviour to Vosges
and Proskauer's reaction, and action on adonit,
inulin, and inosit.

By means of these tests 109 possible vari-
ations are separated. Actually McConkey only met
witﬁ 36 varieties.

Qut of 178 lactose fermenters isclated by
MeConkey (23) from human faeces, 42 were an organism

called/
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by McConkey No.71, 37 were the B.Coli Cummunis (No.34)
33 were B.Vesiculosus (No.5), while B.Neapolitanus
(No.72), B.Schafferi (No.35), No.l, B.Grunthal (No.8)
and B.Lactis Aerogenes (No.1l03) occurred with fair
frequency. The other 28 varieties occurred with rar-—.
ity.

In a previous work McConkey (22) examined
the fasces of animals and human beings, and out of
480 coli-like orgsnisms only 4 were the Bacillus
Lactis Aerogemnes.

He was unable to find any notsble differ-
ences between the B.Coli of normal cases and those

from 6 cases of diarrhoea.

In the present work I have endeavoured to
ascertain:

I. Whether by the use of McConkey's tests one
can differentiate between tﬁe Coliform organisms
isolated from breast fed cases and those isolated
from bottle fed and other cases.

II. Whether there is any difference between the
Coli-like organisms isolated from normsl cases and

those isolated from cases of diarrhoesa.

I3
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III. Whether the reactions are stsble as judged
by a repetition or ths tests after some months'

cultivation on artificial medis.

IV, Whether there is any difference in virul-

ence to animals of the organisms isolated from
diarrhoea cases and those from normal.

I also wished to ascertain if the agglut-
ination tests of these organisms would confirm the
differentiation into species by McConkey's series of
reaction,

For this purpose four rabbits have been im-
munised for over a month by doses with three strains

of coli-like organisms. Their sera, unfortunately

have not yet acquired a sufficiently high agglutinat
ing power for the purpose of differentiation between
different strains, and the publication of tha
results must therefore be postponsd.

The results of this research I have put in
the form of tables.

All the organisms before being put through
the series were plated at least once on McConksy
Bile Salt Neutral Red Lactose Agar, most being plat-
ed twice. For inoculation of the various test media
Agar Slope cultures not exceeding 3 days in age were

used.



REACTIONS OF

LACTOSE—-FERMENTING-BACILLI ISOLATED WROM NORMAIL

TABLE

A.

BREADT-FED INFANTS.

Number|Hotl—| Indol| Gela—- | Lac—| Sace—|Dul=| Adon—|Inul—| Inos—| Vosgee| Litmus | Name No. of
of 1ity. 7 tin.2 |tose har- |cit.|it. in. 3t. & Milk. licConkey's
Organ—|4—6 days.l months| 7 ose. Pros— | 15 dys. Clageifi-
ism. hrs. davs kauer, cation.
7, avs.;
XXXv. - o - AG - - - - - - AC E.Vesiculo- 5,
sus
XXXV.3 + + - AG AG AG - - - - AC - 73
XXXVII + + - AC - AG - - - - AC B.Coli
14 A Communis 34,
LT.1. B “+ - AG - — - - - - AC R.Grunthal 4.,
LI.2. - + - AG - - = - - - AC RB.Grinthal 4,
S . T L * = AG & 2 5 = = . AG B.Grinthal 4,
LIV.1.| - - ~ ACH AG - ACG - AG o+ A0 B.Lactis 103.
Aerogenes
LIV. — = — AG AG — AG - AG - AC B.lLaetis 105
2'A. ; Anrogenes
LIV. == = - AG AG AG A - AG + AC ol 67.
& Be
LV.2.| - + - AG AG - — - [ == — AC m.oomaowadj XG%..
| - Corrmuinis
Lvi.z2.| + + - A = AG =L e AC R.Coli Com. z4,
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The cases from which the organisms in the
above table were isclated, were all healthy breast-
fed children, their age varying from 3 to 10 days.

It will be seen that the Bacillus Lactis
- Aerogenes and a very closely allied form (No,67)
weré isolated from one case. Judging from the
McConkey plates in this case a very large proportion
of the lactose-fermenting bacilli were Bacillus
Lactis Aerogenes or closely allied species, This
tendency for cne type of lactose-fermenting bacillus
to dominate all other types of lactose-fermenting
bacilli has been noticed in several cases. It will
be noticed for example that in specimen LI, the
three organisms selected at random proved to be
identical, and similarly with specimens LV. and
LVI. The deductions one draws from this will de-
pend upon one's view of the stability of the re-
actions of the coli group on McConkey's test; thus
one mey deduce that the intestinal tract may have
been originally infected by this type of bacillus, or
on the other hand one may deduce that the particular
conditions met with in thia intestine have moulded
coli orgenisms to this particular type.

It will be noticed that 7 different variet-
ies of colon bacilli have been isolated in these g
breast cases. 3 of them were tested as to pathogen-

icity to guineapigs end all produced a fatel result.
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REACTTONS

TABLE

B.
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In the above table the reactions of 10
bacilli isolated from the faeces of 3 children onm
breast and bottle combined, are given,

It will be seen that the point noticed in
breast-fed cases, that frequently all the colon
bacilli isolated from one specimen are identical in
.their reactions, is again to te seen in this table.

Thus in Specimen XXXVI, the firest 4 colon
baecilli selected at random were found to be the
Bacillug Acidi Lactici of Huppe, while from Specimen
fXXVIII, the 4 colon bacilli were the Bacillus
Neapolitanus,

The Bacillus Acidi Tactici was pathogenie
to a guineapig, 2s was also the unnamed organism
from Specimen LII, (No, 71 of lcConkey).

A rabbit has been immunised with the
Bacillus Acidi Lactici, & doses being given at inter-
val of 10 days, both intraperitoneally, The first

re

dose was 3 cc, of a 24 hours’broth culture, the

second 4 ce., of a 24 houre'broth culture, both killed

by heating at 56%. for 1 hour in a water bath,

Unfortunately the rabbhit showed signs of illness 'a

week sfter the second dose and had to be hled. The.

serum only agglutinates its own bacillus up to a
titer of 1 in 20, so no fuller experiments are being

made with it.
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TABLE

C.

REACTIONS OF LACTOSE—PIRMINTING-BACILLI ISOLATED TROH "NORMALY TNFANTS ON BOTTLE ONLY.
Nurmher |Koti-|Tndol | Gela-|liac- [Saze— [Dul- jAdon-| Inu 1-|[Tnos—|Vosges [ Litmus Name . No.in
nf 1ityv. ine. |tode (har— |ecit. {it. S 2 TS and Milk. leConkey!'s
L S PTo5- 01a08ifi-
iam. ratuer. cation.
NH!U.. s + — »m.r.._.d_.- bn@n —— e == = e b-_\uc .W-ﬁA__QFwQ\UH-OJQm HQQ.
NH-NO e T fored ‘P-m\..ﬂ.- b-ﬂo = b - — - aﬂuos s .ﬂl.oﬂuw-
“Hv*o =4 + s M_.eoh.«c _ﬁ-ﬁma h.._.o.a = o == = .m-.w-Oo — NNH.
NHom. J_l 3 = .Pc__‘u. ‘hwcc.o ban.o . = == i .bv-ﬁ_- _— ‘._.\Hi
NH.Q. 1T_u - —_ .amaﬁﬂ.a _P-Qwo = b-.co = ‘.P-m- + .P-Qo .&-H.—ﬂu.n..u.w.wln HOmc
; aeroagsnes
dean = -.T -y bo.ﬁ__q. e P.Ql = i b — .h.rlO- Awowa._m._nﬂuu-.ﬂ\iﬂ.wu&u.l .Ww-
HN*H-N- e -+ "y Pc.mo h.o@n romc e - = = w.woDc ._n.ma Zwﬂﬂﬂunuu:“c.l. qﬂcl-
tanus
VnHu-H.. + -+ —_— a.u..ﬁ\.«. - .P..Q.p =rl = o — ‘.P-O- I-QQHM ﬂ.&.._.
Comrmunis
.NH.__-No — S — __Poﬁwv == h»-@.. rm = 2 = ad h-ﬂo w.wajmu.‘..m-uw&u.. .owm-
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XL.3.

XLVIII.

3.

ALVIITI.

1
4.

A.G.

b'@.

A.G.

b..h&ﬂl

.b..ﬂ“-.

}..m-

A.C.

Name . No.1in
MeConkey's
Classifi-
cation.
B.Grunthal - 98
B.Griunthal. 4.
3 .Neapoli- 78,
tanus.
B.Neapoli- e
tanus.
B.Neapoli- e
tamis.,
B.Coli 34,
Communis.
B.Coli A4 .
Comunie.
B.Schafferi. 35.
R.Neapoli- 72
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Table C, shows the reactions of baeilli
igolated from bottle-fed cases only. Specimen XI, |
was from o case which had had the breast once or
twice, but srtificiael feeding had been so predomin-
ant that the Specimen is included in this list.

It will be seen that the varieties met !
with are not great, some types occcurring with
frequency.

In 18 organisms B, Neapolitanus has been
met with 5 times, and other names are repeated 2
and 3 times,

Organism XI, 6, which is the Bacillus
Lactis =zerogenes was noted as being " very slightly
or not at all motile” at the first examination; at |
the second, some months later, no motility was

ohserved,

TABLE D./
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TABLE D.

| REACTIONS OF LACTOSE-FLRHMENTING-BACILLI ISOLATED FROM |
| |

i "NORMAL" VOUNG CHILDREN ON A MIX®D DIET.
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TABLE

E.

REACTIONS OF LACTOSE-FERMENTING-BACILLI ISOLATED FROM. DIARRHOEA CASES.

|
Number oti-|Indol|Gala—| Lac—|Sace— |Dul-|Adon— [Tnul-| Inas—|Vosges |Litmis| Name No.in
of 1ity. tin. | togse har—- |elt.|it. B [ 2 1 8 & Milk. ¥eConkeay's
Organism ose. Pros- Classifi-
i kauer. cation.
b o 1 -+ + - AG AG AG AG - AG + AC - -
X4 + + + ACE — - - - - -+ AC - -
X.10. + B -+ AG - - - — — + AC — -
X 1% - + - AG AG AG AG - - - AC - —
Mtw.mc o+ ..T e .&_;ﬂ. »..FQ s u.um- = e ===l ;PO =2 “_.OO.
X319 + + - AG AG AG AG - - - AC - -
IVII. 2, + A - AG - - AG - - - AC - 1
ZVII.ZB. - - - AG AG AG At - AG + AC - 67 .
XVIiT.2. - e - AG AC AG - - - — 2C . | B.Neapoli-
tanue. 725
IVITI.Z. - + = AG AG AG == = = - AC B.Neapoli-
; tanus. 72.
XIX.1.| + + - AG - AG | AG - |- = AC L %7
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Number Moti-| Indol| Gela—| Lac—| Sacc—| Dul-| Adon—| Inul-| Inos— Vosges Litrmus Name No.in
of 11ty . tin. | tose|l har- |eit.]it. in. 1% & Milk. ¥eConkey's
Organisnm ose. Pros— Claasifi-
kanuesr, cation.
IX.1 - -t - AG — AG - - - - AC R.coll 34,
Communis.
XX.2 + e - AG - - - - - - AC B.Grunthal. 4,
XXY .12 - + - AG - AG - - - - AC 8.Schafrfery KA
NHHJ&.H l_l o+ = an Sl .ﬁ.a - - || e SN W.OQHH -ﬂh.»t
aoggﬁswm
XXIvV.2 + 4 - | AG - - - - - - AC | B.Gruinthal. 4,
IXIX =1 + + - AG AG AG - - - - LAC - il e
XX1x.2 + kS - AG AG AG - - - - AC .- 71 .
XXXIII.
A - + = J.{¢! - AC | = - - - AC B.Sehafferi 35,
XXXI11, )
1l B. — + - AG - ACG - - - - AC RB.Schafrferi Fi e
XXXIII.R + - - AG - AG - - - - AC B.Coli .
Communis 34 .
XLI.1 + + - AG AG - - - - - AC - 1086.
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TABLE E. (Cont.)
Number Kotl-|Indol| Gala-|lac—| Sace—| Tul—| Adon—| Inul—| Ines—| Vosges| Litmus Name No.in
of lity. tin. |[tose|har- |ecit.| it. in. it. & Milk. MeConkey's
Organism ose. Pros-— Claseifi-
kausr., cation.
XLI.2. | * + - {AG - - - - - AC B.Grin-
thal. 4,
XLIT.1l. | + 5 - | AG - = & - - AC B.Griin-
thal. 4.,
XLIXI.2. + + - AG - - - - ~ AC B.Grin-
thal 4,
XLIIT.1. - e - AG - - - - AC B.8chaf-
feri | 55
XLIYr.z. - e - AG - AG - - - AC R.8chaf -
i feri 35 .
XLIV.6. | + -+ -~ |Aa - AG | = - - AC B.Coli
Conmmunis 34,
ILV.3. 4 + - AG AG - - -~ - AC - 108.
XLV.4. < e - AQ AG - - s - AC - 106.
XILVI.%. - + - AG - AG — - - AC ! B.Schaf-
fard . Z5 .,
XLVI.4. + - - AG AG - - == - AC - -
— - SIS 35N . L il o = s 4 :
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The above 35 Ergamisms were igsolated from
cages of diarrhoea.

On snalysing the list, the following
organisms were found to have been obtained both from
normal and diarrhoea cases - (the numbers are those
of MeConkey's 1list).

Fog, 106, 67, "2, 34 4. 71, 85,

In the diarrhoea cases 4 unnamed varieties
have been met with which were not met with in normal
cases, and which are not in lcConkey's list. Three
of these were obtained from one specimen X. 3, X.4,
and X.17, while one was obtained from case XLVI,
(XTVI.4). The following organisms isolated from
cages of diarrhoea are in lleConkey's list, but were
not found in the ﬁcrmal cases -

Fos. 100: 1,85

Ho,100 was got from case X.

As the last three organisms were present
in cases examined by licConkey , we are left with 4
organisme from diarrhoea cases which so far as I
criow have never been met with normal cases, three of
these being cbtained from one case.

These 3 I came to the conclusiocn had a
connection with the diarrhoea (see specimen X.) as

on/




on examination of the motion during the height of

ct

he diarrhoea only gram-nezative bacilli and some

gtrepbococei were present in the films, while on

further study only gelatin-ligquefying bacilli with
varying reactions on sugars were isolated; on a
gsecond examination after recovery from fthe diarrhoea
the grem-negative Torms had decreased markedly in
the films and no liguefying organisms were isolated.
These I believe belonged rather to the Proteus than
to the Coli group.

The fourth abnormal organism was obtained
from a case of diarrhoea in which dysentery bacilli
were present in large numbers and there was no
reason to suppose that the lactose-fermenter had any
causal connection with the diarrhoea.

Therefore in one case only of diarrhoea

was There any reason to suspect that gbnormal lactosg-

fermenting bacilli might be the cause of the diarr-
hoea.

The view has been held in some guarters
that strains of colon bacilli normelly present might
in some cases become endowed with special virulence,
and cause diarrhoea, This point is gone into in
the following table. Fairly common strains have

been selected,

|
|
|
|
[
|




PATHOGENICITY OF COLON BACILLI FROM DIFFERENT CASES.

The following table shows the effects of

| inoculation of guineapigs with strains of lactose-

fermenters from normal and diarrhoea cases.

T4A8 LB P,
| Name of Strain Case |[Dose llode of Result,
Organism Inocula~-
tion.
B.Lactis |(LIV.1. |Normal |2cec, Intraperit4 Death,
Aerogenes Breagst4of 24 | oneal.In-
fed, hours | cculation.
broth
No,"1l Mc- |LII,Z2. YA = = Death.
Conkey. with
bottle
| B.Coscor-| LV.2, |Breast4 " 2 Death.
oba.,, fed.
B.Grun- Lk ks i O b Death. |
thal,
B,.Coli EVI.Y. " i " No result
Communis
B,Acidi |XXXVI,1|Normel| " " ‘| Death. |
Lactici Breast
&
= bottle
B.Grun- XLITI.1,|Diarr- 4 o No result
thal. hoea.
No.I.lc~ XIX,.2,| Diarr- o W No result
Conkey. hoea., |
B.Coli XX, L, i iy " To result
Communis
B.dchaff-| XXT.12 i & 4 llo result
eri,
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out of 6 organisms isolated from normal
cases, 4 being bresst-fed and two breast with bottle,
1 only was non-pathogenic while 5 produced a fatal
result,

Out of 4 organisms isoclated from diarrhoea
cases, none produced a fatal result, .

It will be noticed that both strains of
B.Coli communis were non-pathogenic, while of the
two strains of B.Grﬁnthal tested the one isolated .
from the normal breast-fed case produced a fatal ;
result while the one isolated from the case of acuteI
diarrhoea did not,

There is therefore no evidence of any of

these cclon bacilli having been endowed with speciall

RELATIVE FREQUENCY OF DIFFERENT TYFPES.

virulence, |
Some types of bacilli have occurred with
much greater frequency than others. I have, how-
ever, not put this in the form of a table as it is
evident that the results might be very misleading,
Thus, in sﬁme cases, if one studied20 organisms
they might 2ll prove to be of the same type in

which case a table including these 20 organisms

would/
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would markedly exaggerate the relative frequency of
this type. I shall content myself by saying that
the varieties found most frequently by McConkey in
the faeces of man and animals have also been the-
varieties found most frequently by myself under
normal and sbnormal conditions in the faeces of
young children,

These organisms are B,Coli Communis,
B.Neapolitanus, B.McConkey No.71, B.Grunthal,

B.Schafferi, B.Vesiculosus and B,Lactis Aerogenes.

THE STABILITY OF THE SUGAR REACTIONS AND OTHER TESTS
OF McCONKEY.

Doubt has been cast by many, notably Twort,
on the right to group varieties of colon bacilli
into species on the strengh of their behaviour to-
wards McConkey's tests, They base their objection
on the opinion that these reactions are only tempor-
ary acquirements, and that therefore one is not
Jjustified in making a classification upon them,

In the following series of experiments I
have put organisms through the tests twice, at an

interval/
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interval of several months.
A1]1 were kept oreitherordinary agar slopes
or in ordinary broth, being kept for the most part
et ordinary room temperature. Before being put
through the tests a second time, all were replated |
on lMeConkey's medium once more, and young agar slope
cultures used for inoculating the test media. |
32 strains have been tested twice, and the
results are shown in the following table.
(I also hoped by means of agglutination
tests to be able to confirm or diBprove the identity

of types grouped by lMcConkey's tests. For this,

3 other rabbits in addition to the one mentioned
above have been immunised highly agglutinating, and

the experiments have been postponed.)

TABLE/
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TABLE G.
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TARLE G. (Cont.)
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One showed & loss of the power of g

90.

=

Cut of 32 organisms 8 have shown changes.

o

&)

s-production,

accharose, 2 in motility. while the last showed 3

SUMNMARTY,

I think thet from the sbove and the pre-

ceding tables we may conclude:-

(1) That the sugars themselves ars sufficient-
ly stable: thus we may deduce from the fact
that so often organisms isolated from the same
cagse give identical rezctions,

(2) That prolonged cultivation on the same
artificial media has no tendency to mould '
colon bacilla to one pﬁrticular type.

(3) That in the m=jority of cases the re-
acfions of the colon group towards lcConkey's
tests are stable.

(4) That there is no evident difference he-
tween the varieties of the colon group present

in/
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in the intestines of breast-fed children and
those present in artificially fed.

(5) That in no case of diarrhoes save one, was
there evidence of the presence of unusual
forms of ¢olon bacilli which might be the
cause of the diarrhoea,

(6) That in this one c=se the organism was
rather of the Proteus than of the Colon group.

(7) That there is no evidence of an increased
virulence of colon bacilli in eases of

diarrhoea.

THE/
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THE NON-LACTOSE-FERMENTING GROUP OF GRAM-NEGATIVE
BACILLI.

The discovery of the dysentery bacilli of
Shiga in Japan and by Flexner in Manills first
directed attention to this group of organisms in
cases of infantile diarrhoea,

In summer of 1902 and 1903, a large number|
of workers in America, chiefly under the direction |
of Flexnsr at the Rockefeller Institute, examined thei
stools of a very large number of cases of epidemic ‘
infantile diarrhoes. These studies were conducted
with the sole objeet of determining the presence or |
absence of the dysentery bacillus, and no sttention !
was paid to other organisms, even to other organisms
of the non-lactose-fermenting group. These workers
were able to isolate dysentery bacilli, chiefly of
the Plemner-Earris type, in 63% of the cases examined.

In attaching value to this result one mustl
bear in mind that these workers had the one ob jeet |
in view of discovering the dysentery bacillus, and
that cases are put down as giving a positive result
when scores of plates had been made before even one |
dysentery bacillus was discovered,

As/
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As previously mentioned, Duval and Schorer,
following the same techingue were able to discover
true dysentery bacilli in 2 perfectly healthy child-
dren. Nevertheless the greét prevalence of dysen-
tery bacilli in the stools of children suffering frOT
epidemic diarrhoea was proved.

Between 1905 and 1908 liorgan and his
aésistants made extensive studies of the stools of
children suffering from epidemic summer diarrhoes,

his attention being directed solely to the non-

lactose-fermenting group.

As a result he found that Morgan's No.I., |
Bacillus was as prevalent in diarrhoea cases in
England as the Dysentery Bescillus is in America, !
His results are briefly, that about 63% of children |
suffering from epidemic summer diarrhoesa, contained!
Morgan's No.I. in the stools, sand that the sera of |
many of these patients agglutinated the bacillus,
de was able to gi&e diarrhoea to monkeys by feeding |
them with strains of lMorgan's No.I, Bacillus. |

Morgan found, however, that there were

many other varieties of non-lactose-fermenters which

were present in fair frequency in these diarrhoea

cases, which were very uncommon in normsl, These

organisms/



organisms were, roughly speaking, of three types,
those resembling Morgan's No.I, Bacillus, those
regsembling dysentery bacilli, and those resembling
the Gaertner group, while there were other quite
atypical varieties.

lMorgan was able to obtain liorgan's No.I.

Bacillus in the stools of 5% of normal children

during winter, and of 12% of healthy children during

the epidemic season.
He was quite unsuccessful in discovering

his bacillue in milk, and indeed was unable to get

it to grow in unsterilised milk, He was, however,

able to isolate it from flies.

Lewis in Birmingham made an extensive
gtudy of this group of organisms in the summers of
1910 and 1911. In the cold summer of 1910, in
which the outbreak of summer diarrhoea was slight,
he found non-lactose-fermenting bacilli in 77% of
cagses of summer diarrhoea: while in normal cases
they were present in only 14%. Nearly half of
those from the diarrhoea cases were Morgan's No.I,
Bacillus while several showed bacilli with the

cultural characteristics of FPlexmer's dysentery

bacillus/
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bacillus, and there were &lso various numerous
varieties.

In 1911, in which there was a serious out-
bresak of summer diarrhoea, he found non-lactose-fer-
menting bacilli in the stools of 95% of children
suffering from epidemic diarrhoea, and of 38% of
children not suffering from diarrhoea. The

enormous majority of the non-lactose-fermenting

| bacilli obtained from both normal and disrrhoes caces

were Morgan's No,I. Baecillus, or closely allied
forms, %

He found that Morgan's No,I, Bacillus was
considerably more pathogenic to mice by feeding than
were other members of the non-lactose-fermenting
group; but the strains of Morgan's No.I.Bacillus
isolated from normel cases were fully as virulent as
those isolated from diarrhoes cases,

He was able to isolate Morgan's No,I. |
Bacillus from a few samples of milk, but other non-
lactose-fermenters were equally numerous, He was

also able to isolate it from the. intestines of

normal mice.
i
|

strains of Morgan's No.I. Bacillus were not identical

(1/

By agglutination tests he found that all



o
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(I may say that I had noticed this independently
before Lewis' work was published).

Bacilli resembling the Dysentery bacilli of
Flexner-Harris type, he found with rarity in 1911,
but bacilli resembling Shiga except in being motile
were common,

In 1909 and 1910, Williems Murray and
Rundle found in & few cases of epidemic summer
diarrhoea an organism having- the cultural character-
istics of the Paratyphoid-Gaertner group but proved |
by agglutination reactions and sabsorption tests to i
be distinet from other members of this group. They |
were unable to find this bacillus, which they called
Bacillus "F", in the stools of normal children,

In the cases of diarrhoea and ileo-colitis
studied by me, none ¢f them being cases of epidemic
summer diarrhoea, the same group of organisms has
been found, in some in very large numbers.,

Morgan's No.I. Bacillus has been found in
2 absolutely healthy intestines, and in 1 of them -
was proved by agglutination tests to be identical
with a strain isolated from a case of acute diarrhoe%.
It has been isolated from six specimens from 5 cases

of disrrhoesa,

Dysentery/ |
|



Dysentery bacilli have not been isolated
from any normal cases. Bacilli, proved by
sgelutination tests to be of this group, have heen
found in 2 severe cases of ileo-colitis both of
which died, and from a case which at previous exam-
inations had shown lMorgan's No.I. Bacillus in its
stools.

Another bacillus (XX.3.) resembling Shiga
but motile was found in large numbers in a case of
acute diarrhoea: this organism was found by hoth |
lorgan and Lewis in several cases of summer disrrhoes.

An organism XIX,3. and XXXIV.3, was |
found in both a diarrhoea case and a normal case.
Similar organisms were found by lorgan and Lewis in
normal éases and in cases of diarrhoea,

Several strains resembling culturally the

Paratyphoid-Gaertner group, but showed by agglutina-

tion tests to be distinct, have been igsolated from
normal cases,

A similar strain has been isolated by

Lewis from a normal case and from a case of disrr-
hoea., '
A strain (XXXIII.4.) which resembled the

Paratyphoid/



Paratypheid-Gaertner zroup but did not form gas wac
jsolated from a case of acute diarrhoes. It was
proved by agglutination reactions to be distinct. .
from this group. This brganism wae not isolated bgi
Morgan or Iewis. |
The reactions of these isclated bacilli
are given in tables in Part I, of the thesis nnder

the discussion of diarrhoea.

PATHOGENICITY,

In studying the pathogenicity of different
organisms et first the swbcutaneous inosulated of
agar slope cultures was adopted,. |
3 strains of lforgan's Wo,I. Bacillus from
dierrhcea cases, & from normel cases, and 2 other
non-lactose-fermenters from a case of diarrhoea |
(XIX. 3 and 4) were inoculated in this way, the Whole?
of a 24 hours' culture being used, without producing ;

more than superficial ulceration.

3 mice were fed on strains of Morgan's ;

bacillus from diarrhoea cases, with no effect,

o

A mouse fed for 5 days on organism XXXIII.4:
died, %
i

The results of larger doses of non-lactoe

ce-
fermenters inoculated intra-peritoneally to guinea-

. I
pigs/
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guinea-pigs is given in the following table.
Guinea-pigs were used in all cases

PATHOGENICITY OF NON-LACTOSE-FERMENTING BACILLI.

Gt
1 Q-I E r . w L] )
F‘.:"t'lfl e o g 5 & 2 H K ::1
£E eg | B o8 | 8770 &
é: gf E {{5 o = i :_'_'\ <! f:‘ ©
=55 o L&) = H o+ a8 Mo =
=0 &
XLV.1l.|Dysen— EDiaTr"Intraper- 2 cc. Death.
tery B. hoea.|itoneal.
5.4 P el n CAEE " " n
XLIV.1. " Il 1 " " "
i
XLII.5.|Morgan's " " ' L Death.
No.I.
XLIII.4. " " " " "
XIIX.1. " " " " "
XX1v.5. " u L ' Non-fatal.
XXT.ba " " " " "
XLI 11 - n it it H .
XLVIII.1. - |Normaj " Death. |
XLIX.1l. - " f " " '
L.l. [Morgan'sg ;
NG . I . " L n Non"f’at al - .
xv 04. " " " " 1" l
XXXI.1l. - w " " " .
XXXIT 2. - " " " " |
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It will be seen from the table that if we
except the dysentery bacilli, not much information ‘
38 %0 be derived from the relative pathogenicity to
guines-pigs of organisms from normel and diarrhoea

|
cases.,
|
|

AGGLUTINATION EXPERIMENTS WITH MORGAN'S NO.I.
BACILLUS.

A rabbit was immunised with repeated doses |
of Morgan's No.I, Bacillus from a case of acute !
diarrhoea(XLII,6. ) This organism was emulsified'in'
saline, killed in a water baih at 5600. for 1 hour
and inoculated intra-peritoneally. 6 doses were ‘
given at intervals of 10 days, inereasing from % of |
an agar slope culture to two large platefuls;

At the end of two months vaccination, its
serum was found to agglutinate its own bacillus at a |
dilution of 1 in 5000,

The following table shows the effect of thi
serum on liorgan's No,I., Bacilli from other cases.
++ stands for complete agglutination at the end of |

2 hours' incubation, the macroscopic method being

used,
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SERUM XLIII.6.

XV.4. | Normal. i i+ e i

1
ngu- Contrel in
Case. tion. 11150 10%'0 50%‘0 Saline.
XLIII.6. ‘Diarrhoea.| ++ T +F ++ 0
XLIII.4. | Diarrhoea.| ++ T+ |+ T 0
XLII.5. | Diarrhoea. 0 0 0 0 0
XXIV.5. | Diarrhoea.| ++ | ++ | ++ | ++ 0
XXXIX.,1l. | Diarrhoes, 0 0 0 0 0
XXI.5, | Diarrhoea.| 0 | 0 | 0 | © 0 |
e
!
|

All these organisms had all the cultural
characteristics of Morgan's No.I., Bacillus,
It is therefore evident that Morgan's No,I.

Bacillug contains more than one variety of organism

The serum was tested also apainst organisms:

. XXXIX,2, and XXXII,1l, neither of which are liorgan's

No.I., Bacillus, with negative results.

The following table shows the reaction of
4 organisms to sera of the paratyphoid-Gaertner
group., Three of these orgsnisms, XXXI.1, XLVIII.1,

and XLIX,1, were isolated from normal csses snd had

| all the cultural characteristics of Paratyphoid-

Gaertner group. The 4 organisms isolsted from a
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case of acute diarrhoea, differed in not producing
gas, (XXXIII.4.)

These sera had titers ranging from 1 in

4000 to 1 in 10,000,

§erum Para B, (Serum Para 4. |Serum Gasertner.
1 1 1 3 1
100 | 1T00 | 200¢ 100 200
XXXIII.4.| O 0 0
XXXT 2. 0 0 0
XEVILE: Y 0 _ 0 0
XhIX.1. 0 0 0

These tests therefore give completely I
negative results, Aertrych serum has not yet been |
obtained, but they will be tested against it shortly.

The three organisms having the character-
istics of the dysentery group, isolated from 3 :
cases of severe diarrhoesa, were tested against the I

serum of Dysentery Bacillus Type "Y" of Hiss and
Russell, The titer of this serum is 1-5000,
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Control ig
1-20. 1-2000. 1-5000, Saline. |
XLIV,1. ++ 0 0 0] |
XLv.1. ++ 0 0 0 |
* ERYEGL +4 0 0 0

Hiss and Russell as they do not agglutinate at

1 in 2000 (3 titer), but they agglutinate at 1 in 20
therefore I think that ome is justified in eslling
them‘members of the Dysentery group.

be tested shortly against serum of the Flexmer-

Harris Dysentery Bacillus,

IXPERIMENTS/

They will

It is evident they are not Type "Y" of




104.

EXPERIMENTS have been carried out upon the growth of
Morgan's No.I Bacillus along with other intest-

inal organisms and these are &iven separately.

RESULTS .

Non-lactose~fermenting bacilli have been
obtained from 6 out of 21 normal specimens: two of
these were Morgan's No.I Bacillus.

Non-lactose~fermenting bacilli have been
obtained from 11 out of 14 diarrhoea specimens: 5 of
these were Morgan's No.I Bacilli, 3 were Dysentery
Bacilli. The others were unnamed varieties.

A third dysentery bacillus was obtained
from a convalescent case of diarrhoea from which
Morgan's No.I Bacillus had been obtained on two
previous examinations.

3 Non-lactoss—-fermenting bacilli from norm-
al cases and 1 from a diarrhoea case resembled close-—
ly the Paratvphoid-Gaertmner group, but agglutination
tests proved them to have no connection with B.
Paratyphosus B., B.Paratyphosus A., or B.@sertner.

No very marked difference in virulence was

noticed/
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noticéd between organisms isolated from normal cases,
and those from cases of diarrhoea.

Morgan's No.I Bacillus was shown by
agglutination experimenis to contain more than one
variety.

The actions on members of the group on
sugars was shown to be stable by repetition at the

end of a few months.

™R/
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THE COCCAL FORHS.

The presance of gram positive cocel in the

intestinal tract is a fact which has been xnown for

a very long tima.

The firat description of the cultural

characteristics of the common intestinal diplococcus

was given by Thiercelin, in 18929. He degeribed this

as an organism capable of beceming pathogenic, and he

believed it was identiecal with an organism isolated bg

him from a case of cerebro spinal meningitis. He

dascribad his enterococus as being highly pathogenie

| to mice, slightly to rabbits, and not at all to

egninea-pigs,

.He believed that this organism was capable

of producing apvendicitis, and elaimed to have

isolated it from the pus of an appendicular abscess.

HMuch work has been donz on the coeceal

foms since this time. Unfortunately the subject

-t

at present in a state of great confusiom, owing to
some authors ¢alling one organism by several names
while a 8till larger number call several organisms
by one.

The entsrocozcus has heen accused of pro-

|ducing a wide variety of conditions, in which sither

| this/
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this organism or a similar organism has been found,
such as intestinal catarrh, infectious Jaundice,
enronic broncho pneumonia, dysentery, meningitis,
post—-typhoid suppuration, myelitis, otitis, con-
Jjunetivitis, vaginitis, methritis, etc. It has also
been believed to be identical with the diplococcus
rheumaticus, and it has been thought that possibly
chorea was due to infection from the intestinal
-tract by this organism.

In cases of acute diarrhoea in infants,
diplococeil and strepto-cocei have been frequently
seen in large numbers in the stools, and various
authors, chiefly Borker and Escherich, have consid-
ered strepto-coceal infections to be the primary
cause of the diarrhoea. Lately there has been more
tendency to regard strepto-cocei as secondary in-
vaders in cases of diarrhoes.

One fact only is certainly known: that
gram positive diplocei of somewhat'varied.morphology
form a constant part of the intestinal flora of
young children.

| -Whethar the enterococeus of Thiercelin is
identical with the strepto-coccus enteritidis of
Hirsch-1,ibmann/
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Hirseh-ILibmann, and whether both or either are the
game as the strepto-coccus lacticus, and what the
relation of these is to the strepto-coccus faecalis,
and whether the strepto-cocei seen in cases of
diarrhoea are foreign varieties, is at present quite
unsettled.

| Gram positive coceli which turn out to be
staphylococcus albus are always present in the stools
of nurslings and young children. It is probable
that these are mainly contaminations from the skin.

In the present research I have bsen able
to study three different types of cocci. The first
tvpe is a small gram positive diplococcus which is
the enterococcus of Thiercelin. This type has been
isolated from gvery csse examined except one or two
¢f the cases of very acute diarrhoeé.

The second type 18 a considerably larger
coccus; also gram positive. This has bsen met with
in the stools of all the older children and also in
smallsr numbers in the stools of young bottle fed
children. It hes never been seen in the stools of
children on the breast only.

This organism I have called in the descrip-
tions/ .
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descriptions "The Oval Gram Positive Coccus."
Another form which I think is the same
organism resembles this last organism but occurs in

pairs.

The third type has been met with in cases
of acute diarrhoea associated with members of the
non-lactose fermenting group. Sometimes they have
occurred in diplos but frequently also in chains.
On isolation of these only réther coarse diplococci
mave been obtained even in fluid media, and I have
come to the conclusion that the occurrence of these
cocei in chains in the faeces of diarrhoea cases is
not evidence of their being a new form, but is simply
the common phenomenon of diplococei growing in chains
in a fluid mediunm.

These types of organisms have the follow-

ing growth characteristics.

DIPLOCOCCI OF THE ENTEROCOCCUS TYPE.

The organisms which come under this head-

ing show in the films of faeces a varied morphology.
They/



They occur mainly as diplococcci resembling somewhat
prnieumo-coccus but as a rule a littlelarper and
plumper. They never occur in chains in the faeces
but in the fluid media they sometimes do so, there—
fore the chains of coccei seen in the loose stools of
diarrhoea cases may quite well belong to this group.
On solid media they almost always occur in
pairs, sometimes with a few clusters,'and ocecasion-
ally a few short chains may be ssen. The individus=l

elements vary. considerably in size and shape,

Usually Ianceolate, they are sometimes quite round,
and may become reniform with adjacent flattered sur-
faces. Frequently the elements of each pair form an
acute anglé.

In fluid media occasionally Ffairly long
chains may be seen. As a rule, howsver, even in fluid
media they occur as diplococei.

They are alwayvs gram-positive except in old
culture when they may become decolourised.

'In almost all the cases an organism has been

isclated from the faeces after pasteurisation at
o
80 ¢/
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80°c. for 10 minutes, which I see no reason to sup-
pose is a different organism. This organisu when
pure is killed by pasteurisation. This has been
noticed in the case of several other organisms -
that before isolation from the faeces it is able to
resist g much greater degree of heat than it can
after isolation

Is a facultative anaerobe.

IN ORDINARY BROTH.

A not very strong growth was usually seern in
24 hours, consisting of slight cloudiness and a rather
feeble deposit.

IN GLUCOSE BROTH.

In 24 hours marked cloudiness with a neavy
deposit.

ON AGAR SIOPE.

A growth of minute spherical smooth edged
dew-drop-like colonies of the usual strepto-coccus
typs. .

ON BLOOD SERUM SLOPE.

Ditto.

ON BLOOD AGAR SILOPE.

Ditto.

in/
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IN PEPTONE WATER.

No growth.

IN GLUCOSE AGAR STAB.

A good growth always tock place all down the
stab.

IN GELATIN STAB.(room temp.)

A delicate growth all down the stab with no
liquefaction.

IN LITHUS MILK.

Some strains produced acid and clot, others
acid only.

5 strains werse tested in.differeﬂt sugars
in peptone water: no two strairis gave identical
reactions though all seemed identical in other ways
and were from normal cases., The attempt to .
differentiate these organisms by means of sugar teaté
was abandoned. |

Two mice fed for 5 days on bread soaked in
broth cultures of enterococeci showed no effect. Onei
guineapig inoculated subcutaneously with 2 cc of the |
whey of a culture in milk showed a superficial ulcer
with complete recovery. i

The second type of coccus, namely the larger

oval f,"{



115

oval gram positive coccobacillus isolated from bottle
fed and older cases, showed in cultures identical
growths with those obtained from the enterococcus:
its pathogenicity was not tested. It always tended to
grow in clusters,or isclated.

| The other large gram coccus was 1like the
last, but frequently grew in pairs; it may have been
the same organism.

The streptococel in the diarrhoea

cases when isolated always showed one or other of the
above forms, and did not show any greater tendency,

as a rule, to grow in chains.
CONCLUSIONS

Coccal forms have formed part of the flora
of all 6&833 studied.

In the breast fed cases these have all been
gram positive diplococei of the enterococcus type.

In the bottle fed and older cases the
coccal forms have shown a much more varied morphology

and a rather large oval gram positive coccobacillus

has been frequently met with.

In/



In the diarrhoea cases streptococeci in
chains have been seen in the films.

I am of opinion that these are not new
varieties, but are intestinal diplococci whose
morphology has been altered by the abnormal con-

dition of the intestinal contents in diarrhoea.

| SPORE/



BRFARING BACILLI.

e
o
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i

The Racillus enteritidis sporogenes was
first isolated from the stools of infants suffering
from diarrhoea by Klein, and he was of opinion that
an epidemic studied by him was due to this organism.

Tissier has described the BRacillus enteri-
tidis sporogenes or Racillius Perfringeus, as bheing
met with in stcols of older children on a mixed diet)
put considered that there was a form of subacute
enteritis in cehildren, which is due to this ofganism.

He cited as proof, the following case -

A healthy mother with a healthy infant A., suckled
another child B, suffering from diarrhoea and vomit-

ing with this organism in the stools. Infant A. cont

tracted diarrhoea and vomiting and showed this organs-
ism in its stcols also.

Apart from these two workers, I have not
come across any other literature in which this crga-
nism has been cited as a cause of infantile diarrhom.

In the present study, spore bearing orga-
nismg were only seen in a very smsll nuuber of cases

and/
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and were not isolated from any case. In the diarr-
hoea cases, they were never present, except in sx-

tremely small numbers in one case.

| EXPERIMENT/

[
|
|
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TXPERIMENT A.

GROWTH of B. COLI in LACTOSE PEPTONE WATER.

A fermentation tube containing about 5 cc.
of lactose peptons watsr was inoculated with one
loopTul of an agar slops culture of an intestinal
hacillus coli from a normal infant. The strain se-
lected was XII.2, which is No.71 (McConkey), onz of
the most common of the intestinal coli.

From this, McConkey Plates were spread at
intervals of 24 hours at first, one loooful of the
shaken-up lactoss psptone water heing always used.
Later, plates wsre made at lsss frsquent intervals.
The numbsr of the coloniag sn the McConkey Plate,
after 2 days' incubation, was taken as a rough indi-
cation of ths numher.of living b.coli prassnt in the.
lactoss psotonzs water farmantation tube at the time
of sprsading ths plate.

IN 1. DAY —

acid and gas were produced. Ths Mcfonkey
plate spread, showsd after 2 days' incubation, a
very thick growth of lactose fermenting colonises.

IN 2 DAYS -
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THE acidity was mors pronounced and the

amount of gas was greater, The plate showed a rich

growth of lactose fesrmenting colonies.

In 3

IN 4

IN 7

IN 11

DAVS. The tubs show=d4d thz same appeararncs as
yestarday. The plate showad a rich growth of
lactose farmenting colonies.

DAYS. Ths tube and plats ware the same as
vastarday!'s.

DAVS. The gas in tha tubs sz2med to bhe rather

smaller in amount than yesterdsy. The plate

menting colonies.

DAYS. The plate showsd z2n avpearance similar
to that at the end of 5 days.

DAYS. No marked change, perhaps slightly

thinner.

showed a slightly thinner growth of lactose fer

DAYS. The plate showed a thin growth of lactosee

fermenting colonies, 2ll now well isolated.

IN 14 DAYS. The plate showed a thin growth of lac-

tose fermenting colonies, considesrably thinner,

than at the end of the 11th day.

IN 18 DAYS. 90 Lactose-fermenting-colonies were

present.

CONCLUSION.

Intestinal/
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Tntestinal B. ¢oli in pure culture in
1qantose peptona water are oapabls of living for .
aighteen days at L Sl though much reduced in |

numh2rs.
Tha appearance of individual eolonies on

[
|
|
WeConkay's medium is unchangad during the fortnight 's

growth.

EXPERIMENT B. |

GROWTH of 3. COLI in GLUCOSE PEPTONE WATER. 1

This eyperinecnt was carried out in exaatly
the same manner, the same organisms heing used.

The only difference was that the tube contained

gluconse instead of lactose.

IN 1 DAV, ™ibe showed acid and gas. The plate
showed 2 rich growth of lactose fermenting
enlonies,

IN 2 DAVS. The t:be showed an inerease of acid and
gas . The plate showed a rich growth of lactose
Fermenting colonies.

IN 3 DAYS.  The tube shovad an unchanged appearanca.

Tha /
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In

IN

8. coli produced an amunt o acid sufrficisnt to

£Eill itself within 11 davs.

HeConkey's lactose agar ia unchanged up to the end.

GROWTH/

4]
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The vlate again showed a rieh grovih.
4 DAYS, Jo further change in the tube or on the |
fragh plates.
DAYS. The tube showed a slightly diminished |

amount of gas. The plate showed a slightly

thinner growth, the colonies near the edge being
ve l:}_ inolated.

7 DAVS. The game appearance as at the end of
H dave.

9 davse. The plate shoved only three lactose
fermenting colonies in all.

11 DAVS. The plate showed no growth.

CONCLUSIONS.

o+

The appearance of' individual colonies on

EXPFRIMENT C.




GROWTH of MORGAN'S NO. 1 BACILLUS in LACTOSE

PFPTONE WATER.

m™is experiment was cearried out in an
exactly eimilar manner.
N 3 DAY Tube showasd no ehange. Plate showed
thiek growth of non-lactose-fermenting colonies.

IN 2 DAVS. As in 1 day.

-
=
N
s
=
<
»
L]

A in 1 day.

IN 4 DAVS. As in

ot

day.

=~
=
o
(=)
=

<
e

e in 1 day.

IN 7 DAYS. As in

(2]

day.

IN 9 DAVS. As in

1=

aay.

IN 11 DAVS. T™ube showed no change. Plate showed
a very slightly thinner growth. The colonies |
showed some tendency to send out streamers.

IN 14 D2VS. Still a good growth of non-lactose-—
fermenting colonies, some at edge throwing out
streamers.

IN 18 DAVS. Still a good growth of non-lactose-

fermenting colonies. i

CONCLUSION. / !



‘ Tha number of Morgan's No. 1 Bacilli when
in puras culture in lactonse peptone water is nearly
as ereat at the end of a fortnight's incubation as
at the end of onsa Aday.

Thar2 18 no tendency to acauire lactose-

farmenting oowers during this growth.
EXPERIMENT D.

GROWTH of MORGAN'S NO. 1 BACILLUS 1in GLUCOSE

PEPTONE WATER.

} IN 1 DAY. Tube show2d slight acid reaction and a
very small amount of gas. The fermentation
is considerably 1l2ss than in the other tubes,
exsept iof course muba‘n. The plate showed a
rich growth of non—iastose—fermenting colonies.
IN 2 DAYS. Tuba shored A stronger acid reantion
aml 3 greater amunt of gas. The plate again

showed a thick growth of non-lastose-farmenting

colonies./




colonies.
IN 3 DAVYS. The tuhe as before. The plate axsain |
shored a thick growth.

DAVS. As in 3 days.

=
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1=

qu+a ahomre A3 ql-jf’;htlv laﬂf’) tlbi'BK g\“I'O"Fﬂ']ﬂ

=

~ W
o

=

<

s 0]
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Plate showed a thinner grovth.

IN 14 DAVS. Plats showed a very thin growth, 44 |
"colonies in all being present, all non-lactose-
ferment ing.

TN 13 DAVS. Vo growth took place.

CONCLUSTION.

Morgan's No. 1 Bacillus, in pure culture
in glucose peptone water, is still alive, though |
numari-sally much diminished, after 14 days 1nnubatioﬁ,
but is dead within 138 days.

No ohange takes placse in the action on

lactose during this period.

EXPERIMENT %./
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EXPERIMENT E.

GROWTH of WMORGAN'S NO. 1 and B. COLI together

in LACTOSE FPEPTONT WATER.

[P RN

This sxparinent was done in a simllar
manner, the lactosa peptone water being inoculated

wvith one loopful of Morgan's No. 1 Bacilius (XLITI.

IN 1 DAY, ™ibe shovred acid and gas. The plate
showed thick growth of lactose fermenting
eolonies, and non-lactose-fermenters. Tt was

not possible to estimate ths ralative numbers.

fA]

IN DAYS, The fsrmentation was more marked. Tha

plate showed rich mixed growih.

IN 3 DAYS, ™ick growth of lactose-fermenters with
a not very large munber of non-lactose-

farmentars.

[ |
A
1=

DAYS. Same appearancza.
IN 5 DAY Same appearance.
IN 7 DAYS. Same Apnearance.
IN 9 DAYS. Slightly thinner growth of lactoge—

fermenting/




fermenting ﬂélonias; a very few non-lactose—
fermenters. '

IN 11 DAVS. Same appearance..

IN 14 DAVYS. A ruch thinner growth of lactose-
fermantars, Non-lanstose-farmenters erxtram=liy
aeantv.

IH 18 DAYS. only 74 colonles altogether. 28 of
these are lactose-fermenters, 2 ars non-lactose-

farmentars.

COUCTUSION .

In a mixed growth of Horgan's Wo. L with

ud
(1
o

|-
Fede

in lactose psptone water, B. Coll lives as

e
=]
35

i
S|
J}

it does when in this medium in pure culturs.
Horgan's lo. 1 Baeililus, on the other

hand, »hen grovn in mived ~uliture in 1aatﬁse peptone

water is greativ diminished at the end of 18 days

as 2ompared with pured cultures in the same medium.

EXPERIMENT F./




EXPERIMENT F.

GROWTH of MORGAN'S N0. 1 and B. COLT together

in GLUCOSE PEPTONE WATER.

t=]

Same conditions as in Experiment E.

IN -1 DAY. The Tubhe thwgd qaid and gaq. The nlate
showed a thisk srowth of lartosa-farmenting
‘and. non-lactoaes-fermenting ~olonias.

TN 2 DAYS. The acid and gas weras greater in amount.

fav

The plate as bafors.

IN 3 DAVS. Thick growth of lantose-fermenting
eolonies with a smaller numher of non-lactose—
fermenters.

I 4 DAVS. No changs.

IN 5 DAVS. Slizhtly thinner growih consisting main-
1y of lactose-farmonting coloniesn.

IN 7 DAYS. llo ehange.

IN 9 DAYS. Plate showed 30 lactose-fermenting
colonias with 3 non-lactose-rermenting.

¥ | IN 11 DAVS, Plate showed 1 lactose-fermenting

colony. No non-lnctose-fermenters weres present

[N 14 DAVS, The plate remained sterile.

CONGLUSTON. /

—
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In a rired srovih of Horgan's ¥o. 1, and

3. Coli in giuco<e peptons water, the B. Coli out-

=

mumber and out-1ive the Morgan's No. 1 Rasillid

EXPERIMENT C.

GROWPH of BACILLUS ACIDOPHILIIS, MORGAN'S NO. 1

BACITLLUS, and B. COLI in LACTOSE . PEPTCONE WATER.

|
|

This e¥periment was carried out in a

simiiar manner. The B. Acidophilus used was XXXI.

3 ™ro loopfule of a zlucogss bHroth culturs of

|
XXXI. 38, and one loopful esach o7 agar slion=2 culture |

5 |
of XLITI. 4, and LIT. 2, were used. In this and

the following experiments 3 glucose sgar pnlate was '
apread at the same time as the Ualankey 3ils Salt

Plate, \

IN 1 Dav, The tube shoved acid and ms. T™he
dcOonkey Plate showed a thick grovth of lactose-

fermenting and non-lacfose-farmenting solonias

mixed./




IN 3
In 4

IN 7

128.

mixed .

The glucose agar plate showed only
large colonies of coli or Morgan's No, 1 type.
DAYS, ' The MeConkey plate showed as before a
rich growth of Coli snd Morgan's Bacillus
mixed,

The glucose agar plate showed only
large colonies, :

DAYS, A similar appearance,

DAYS. The lleConkey plate showed a slightly
thinner growth, lactose-fermenting colonies
being to non-lactose-fermenting in about the
ratio of 30 to 1.

The glucose agar plate showed only
large colonies.

DAYS, Ho change in lMcConkey Plate,

The glucose agar plate showed a few
minute colonies of the acidophilus tyve, in
addition to the large colonies.

DAYs, Thé lcConkey plate showed a thin growth .
of lactose-fermenting-colonies with a few non-
lactose-fermenters.

The glucose agar plate showed large

colonies/
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colonies of coli and lorgan's No, 1 Yype,along
with minute colonies of the acidophilus type.

IN 9 DAYS, The licConkey plate showed 2 thin growth
of lactose-fermenting colonies with non-lactose-+
fermenting, the latfer being in‘the proportion
of about 1 in 20,

The glucose agar plate showed s good
growth of minute ascidophilus colcnies, along
with a few larger colonies. |

IN 11 DAYS,. The McConkey rlate remained sterile.
- The glucose sgar plate showed & pure

growth of B. Acidophilus.

CONCLUSION.

The effect of the additioﬁ of B, Acidophi-
lus to a mixed culture of Morgan's No, I and B, Coli
in lactose peptone water is to shorten the lives of
these organisms by more than a week, the B, Acic-
ocphilus rgmaining alive in pure culture at the end of

of 11 days.

EXPERIMENT H./
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RXPERIMENT H

GROWTH OF B.ACIDOPEILUS, HORGAN'S NO, 1 BACILLUS AMND

3.00LI TOGRTHER IN GTUCOSE PEPTONE WATER.

Carried out in the same manner as Bxperi-

ment G.

IN 1 DAY, The tube showed acid and gas, The .
MeConkey plate showed & thick mixed growth of
lactose-fermenting and non-lactose-fermenting
colonies,

The glucose agar plate showed large
colonies only.

Il 2 DAYS. No change in plates, The tube sghowed
strong acid reaction and a larger amount of gas.

IN % DAYS. The McConkey plate showed s rich mixed
erowth of lactose~fermenting and non-lactose-
fermenting colonies,

The glucose agar plate showed large
colonies only.

IN 4 DAYS, The MéConkey plate showed & slightly

thinner growth. Non-lactose-fermenters were

to /
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to lactose- fermenters in sbout the ratio of

1 to 30%

=

he glucose agar plate showed a pure
growth of iarge colonies.
DAYS, The licConkey plate showed a growth con-
sisting practiecally of lactose-fermenting
colonies.

The glucose agar plate showed mainly
large colonies with a very few minute colonies

of the acidophilus type.
P JP

IN 7 DAYS. The licConkey plate showed only 12

lactose-fermenting colonies in all. Ilo non-
lactose~fermenters.

The glucose agar plate showed a thick
growth of minute colonies of the scidophilus

type, along with 11 large colonies.

IN 9 DAYS, The licConkey plate remained sterile.

The glucose agar plate showed a pure

growth of minute colonies of B, Acidophilus.

CONCLUSION.

The/

|
|
|
|




The addition of B. Acidophilus fto a mixed
| orowth of lorgan's No, 1 and B, Coli in glucose
peptone water shortems the lives of these organisms

by at least 3 days.
The B, Acidophilus remsins alive in pure

culture at the end of 9 days growth.
EXPERIMENT K,

THE _GROWTH OF B,ACIDOPHILUS, MORGAN'S NO,1 BAC-
ILLUS, AND B.COLI IN LACTOSE BROTH, '

This experiment was identical with experi—.
ment G. except that in this case broth was used
instead of peptone water.

IN 1 DAY, Tube showed acid and gas, The McConkey
plate showed a rich mixed growth of lactose-
fermenters and non-lactose-fermenters.

The glucose agar plate showed large

colonies,

IN 2 DAYS, The MeConkey plate showed a rich growth
Non/ '
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lion-lsetose-fermenters were to lactose-fermen-
ters in about the ratio of 1 to 10.

The glucose agar plate showed large

colonies only. |
|

IN 3 DAYS. The licConkey plate showed a2 fairly thick
growth of lactose-fermenters. Practically no |
non-lactose-fermenters were present.

The glucose agar plate as before,.

IN 4 DAYS, The McConkey plate was unchanged.

The glucose agar plate showed a few
minute colonies of B. Acidophilug gs well as

numerous large.

(9]

IN DLYSJ The lMcConkey plate showed only one
colony, this being a lactose-fermenter,
The glucose agar nlate showed a pure

growth of acidoephilus.

-4

CONCL

=
4]

J

-

3ION.

In a mixed growth of B, Acidophilus, )
Morgan's No, 1 Bacillus, and B, Coli, in lactose broth}
%he acidity produced kills the first two named organ-
hsms within 6 days, the B, Acidophilus remaining alive
!in pure culture, |
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AND B.COLI TOGETHER 1IN GLUCOSE BROTH.

174,

EXPRRIMENT L.

GROWTHE OF B,ACIDOPHILUS, B.MORGAN'S NO. 1,

DAY, The tube showed acid and gas The
llcConkey plate showed a rich growth of lactose-
fermenters and non-lactose-fermenters

The glucose agar plate showed large
colonies only.
DAYS., . The plate remained unchanged.
DAYS. The McConkey plate showed a rather
thinner growth, the non-lactose-fermenters
being to lactose-fermenters in about the pro-
portion of 1 to 30,

The glucose agar plate showed large
colonies only.
DAYS. The McConkey plate showed a thin growth
consisting almost entirely of lactose-fermenters

The glucose agar plate showed a good

growth of large colonies, with a very few minute

colonies,




135.

| IN 5 DAYS, The McConkey plate remained sterile.
The glucose agar nlate showed a growth

of B,Acidophilus in pure culture.

CONCLUSION,

In a mixed growth of B, Acidophilus,
| lMorgen's No, 1 Bacillus, and B, Coli in glucose brotk
the acidity produced kills the two first named
orgenisms within 5 days, the B. Acidophilus remainirg

alive in pure culture,

| EXPERIMENT/

=




EXPERIMENT M.

SPECIMEN XXXV. emulsified in ordinary breoth
was shown by rich plating on MeConkev's Medium to

contain lactose-fermenting coloniss cnly.

The emulsion was incubated for 3 weseks af
z7 ¢.and when replated at the end of this time

numerous non-lactose-fermenting colonies grew on the

plates.
One of these on study was found tc¢ consist

of B. Fascalis Alcaligenes.

EXPERIMENT -N.

Ordinary Broth emulsion of SPECIMEN XXXI,

This on plating showed numercus lactoss—
fermenting colonies, with one non-lactose-fermenteér.
After three weeks incubation the reaction was slight-—
ly alkaline, and plating showed numerous non-lactese—
fermenting colonies. These on study were found to
consist of organisms reéambling culturally the
Dysentery Bacillus Type "Y"., but agglutination tests

preved it to be net a member of the dysentery group.
EXPERIMENT 0/




EXPERIMENT O.

Ordinary Broth Emulsion of SPECIMEN XXIX.

This on plating showed numercus lactose-—
formenting colonies, with no non-lactose. fermenters,

After 3 weeks incuhation the emulsion was
slightly alkaling On replating it showed a pure
culture of non-lactose-— fermaﬁting coloniss, which

on examination proved to be Morgan% Ne 1 Bacilillus.

EXPERIMENT P.

Ordinary Broth Emulsion of SPECIMEN LV,

This on plating showed pure culture of
lactose-fermenting coloniss.

After 3 weeks incubation the emulsion was
replated, when it was found to contain large numbers
of non-lactose-fermenting organisms. These on study

proved to have the reactions of B. Faecalis Alcali-

ganes.

ATTEMPT/
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ATTEMPT AT STRENGTHENING THE INHIBITING FLORA OF MICE.

The following experiment was carried out

in sn attempt to transform the intestinal flora of

mice and to strengthen the inhibiting power of the
flora on foreign pathogenic organisms,

For the transforming agent Bacillus acid-
ophilus (XXXI,8) was made use of,

As an infecting agent I made use of an
organism which I had isclated from a mouse epidemic,
This organism, which I recovered from the heart blood
of nearly all the mice that died during this epidemic
is, I believe, Bacillus Aertryck, It has the cultur-
al characters of the Paratyphoid-Gaertner group and
is agglutinated by Gaertner in low dilution, dbut I
have not yet tested it against Aertryck serum, I
selected it as the infecting agent, as I knew it was |
pathogenic to mice and was capable of producing
diarrhoea,

For the experiment 10 mice were used,

5 of these were fed during 10 days on 6
doses of B, Acidophilus: bread soaked in glucose
broth cultures of the organism being used. The other
5 were given ordinary food.

A11/
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A1l the mice were then fed on bread soaked |
in broth cultures of the infecting agent. After th%
first dose one of the normal mice died, A second |
dose of the infectious agent was given next day, and!
one of the normal mice and one of the acidophilus
mice died, A third dose of the infecting agent was
given 2 days later and the following day the three |
normal mice and 2 of the acidophilus mice died. The
next day the remaining acidophilus mice

were found dead,

Thus the experiment completely failed in

its object.
This experiment seems scarcely worth re- |
peating on such small snimals as mice. It would,
however, be interesting to conduct such experiments
with monkeys with whom one could examine the intest-

inal contents from time to time,.
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THE LABORATORY INVESTIGATION.

The first few months were spent in testing
and devising mathods 0fisolating intestinal organ-
igm8 in order to have 3 satisfactory routine exa-
mination whieh might be applied to each case. This
preliminary experimentation was the most laborious
and difficult part of the work.

T™e chief difficulty was to formulate a
gscheme which would include the separation and study
of the more important organisms, but whish would vet
be sufrficiently brief to be applicable by a eingle
werker.

The following scheme was finally adopted

and applied to each ease.

THE COLLECTION OF MATERIAL.

A specimen of the motion varving in apge

from a few minutes to a few hours was preserved for me
|
on the child's napkin. The colour and consiastence

of the motion, the vresence of blood or mieus, and

any peeuliarity of odour, were noted, along with

other/
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other details concerning the child. These detalls

varied siightly with d@iffarent oases, but alwavs in-

sluded the age, history, and method of feeding, Along

with details of the iilness in pathoiogical easas.
A smali portion of the spaciman was then

aeted in a steriis test-tube by means of an

|=2

col

ordinary throat swab, andi at once taken to the lab-

oratorv.

The part of the spacimen selectsd was as

raprasentative of the whole as possible; two or three

gmall portions from different parts of the motion
baing as a rule taken.

The spacimen thus obtained was naturally
contaminated to a certain extent by organisms from

the skin of ths shiid and from the air.

TECHNIQUE OF BACTERIOLOGICAL EXAMINATION.

A. PRELIMINARY STEPS.

Smalli rapresentative vortions of the speci-

men wars rubbad up in distilied water on twvo or threa

alidss, and these films were stained by Gram's

method. Particular nots was made of the reliative

numbar /
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numbar in thees films of: -
1. gram-negative bacilli and cocnn-=-hacilli,
2. gram=positive bacilli,
3. coccal forms, and

4, gpore—-b=2arers.

A portion of the ap=cimen was rubbed up in

ordinary broth so as *o form a slightly opacue
ermlsion, a second portion being similiarlv treated
in broth containing two per cent of Glucose.
Theas two broth emileions were then usad for the
inoculation of the other media.

MeConkev's Bile Salt Lactose Neutral Red
Apar wags then poured into three Petril Capsules of
the ordinarv laboratorv size (4% by ") ard
alloved to harden with the lids half off. The
inhibit ing action of this medium prevents the con-
tamination by organisms from the air. The medium
is surficiently hard vithin half an hour for

surface inoculation., This was done with a plati-

or drops thus transferred being epread in all

directions over the surfact of the agar bv means of

|

a thin glase rod bent at an angle and sterilised by

flaming.

y,
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A different amount of emulsion was ussd for!
[
each plate, the aim being to obtain a plate in which

individual colonies were sufficisntly widely sepa-
ratad to havas their charasteristics fully dsveloped, |
but which containad a suffieisnt numbsr of colonies |

to afford a modarately accurate computation of the .

relative mumber of different varieties.. In plates |

whieh ware too thickly spread, it was found that
numerous colonies failed to ferment lactose,which,
transferr2d to a fluid medium ~2ontain lactosse,
farmented the sugar rapidly; this failure to ferment | -
lactoss on the solid medium was presumably due to
axnaustion of the medium.

The plate was then inverted to prevent
condensation water dropping on the surface of the
medium, and ineubated at 37 c.

The broth emulsion of fasceswas usualiy
incubated at the same time to provide the matarial
for another asriss of MeConkev Plates in case the
first saries proved unsatisfactory. Some of these
broth emulsions ssrved a further purpose as will be
described later.

These preliminarv preparations for the
separation of organisms of the coli-dysentary groun

being complstad, the next steps wars concerned with
the/
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the aeparation ofanasrobie organisms, spore-bearsrs,
coscal fomms and organisms of the acid-tolerant groub:
for this th2 glucose broth emulsion of fasces was
used.

Four tubes of medium were usad which for
slearnass I shall e¢all tubes A, B, C, and D. Tube
A sontained broth with 2% of glunés:e added, B con-
tainad also glucose broth with the addition of 4%
of acstic acid, © containad glucoss broth, while D
contained steriiised zow's milk.

Tubas A and B were inoculated from the
gluzose broth emilsion. The glucoss broth smilsion
was then pasteurised at 80¢°c. for 10 to 15 minutes
in a water bath, and from ths now pasteurised emul-
sion tubes C and D were libarallivy inoculated.

The four tubes A, B, ¢, D, were placed in
a Buchner's tubs containing 3 or 4 gramm2s of dry
pyrogalliol. A fiva per eent solution of sodium
hydrate was then poured into the Buchner's tube
through a funnel the tube plugged firmlv with a
rubber cork and hermetically sealed with plasticir .

By this means potassium pyrogaliate is
produced within the Buechner's tube vhich absorbs

the oxgven present: the glucose in the medium

further/
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further assists in this direction and 2 condition of.

anserobiosis is produced.

B.FURTHER EXAMINATION of the LACTOSE FERKENTING GROUPS.

After two days incubation the McConkey
Plates wers examined, the appearance of the colonies
noted, and the relative numbers of lactose-ferment-
ing and non-lactose-fermenting colonies estimated.
This, it was found, was most readily done by divid-
ing the inverted plate into a series of squares by
means of a glass pencil, numbering the squares and i
goting the relative number of colonies in each.

It was only after a considerable amount
of experience had been gained with this medium that
it was possible to do this azcurately. Freauently
it was found necessary to spread fresh plates from
the original broth emulsion; and if the plates had
been at all too thickly spread it was found useful
to leava them in the incubator for four days, at the
end of which time colonies were sometimes found to
- be lactose fermenters which at the end of two days
incubation,had not shown themselves to he S0 .

Several colonies were selected and trans—

ferred /
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transferred to agar slopes, being rubbed up in the
condensation water and all over the surface of the
agar. Four or five of these colonies were lactose-
fermenters, care bsing taken to select well isolated
and pure-looking colonies. Non-lactose—-fermenting
colonies if present were also transferred to agar
slopes, usually up to the number of five or aix, if
g0 many could be obtained.

In the later cases each of these presumably
pure cultures was plated once more on McCorkey Bile
Salt Lactose Agar. This replating served a double
purpose; it ensured the purity of the culture, and it
allowed one to observe the behaviouf of the organism
on the medium. I may mention here that several

strains of the coli group have a consistently charact-
Ieristic appearance on this medium.

A fresh 1solated colony being transferred
from each of thsse plates to an agar slope, these pure
cultures were put through a seriss of tests. The tests
for the lactose fermenter were those proposed by
KceCorkey and consisted of an examination of the sugar;
fermenting and gas-producing power of the organism,
along with its action on litmus miik, motility,
| power of producing indol, of liquefying gelatin,

and of producing Vosges and Proskauer's reaction, The
sugars/
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sugars used, as suggested by MeConkey, Vere lactose,

gaccharose, duleit adonit, imilin and inosit, these
being present in a strength of per cent in 1ituus
peptone water.

Me agar sulture from which this series of
tests was inoeulated wae alwaye from 24-48 hours old.

The fermentation tubes were examined at the end of

the third or fourth and of the seventh day after in-
|

cubation and the presence of acid or gas within this

perial was= noted. Tor the indol reaction a tube !
of plain peptone water was inoculated, and this wasl
|
teated for the presence of indol at the end of |
seven days'! incubation by means of Fhrlich's test,
paradimethyvamidobenzaldeheyde and potassium per- ‘
sulphate bheing used.
For the Vosges and Proskauer reaction a |
tube of glucose peptone was inoculated, and to this|
|
at the end of four davs' incubation a few drovns of é
Tifty per cent solution of caustic potash were addeA
and the tube allowed to remain at room temperature i
for 24 hours. The production of a pinrish eolour |
was regarded as a positive reaction. i
The gelatin tubes were inceculated by deepl
stab and allowed to grow at room temperature, for a|

.I
period/
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period of three months. Some have been kept for

nine months and a few are only two months old at the

present date.

Motility was testad for at the end of 4-6
hours incubation in a fluid medium; as a ruls the
apportunity was taken of staining the organism by
Gram's method at the sams tims.

The litmus milk ~ulture was examined for
acid and clot at the end of 7 and 14 days incubation,

In addition to these tests of Mclonkay I
have attemntad to further identify differsnt strains
of lactogse-fermentsrs by msans of their agglutinat-
ing reastions. The sara used wers obtained by
vaceinating rabbits with strains from four cases.

The pathogenicity of various strains was
also investigated.

C. FURTHER EXAMINATION OF THE NON-
LACTOSE-FERMENTING GROUP.

For the identification of non—lactose—
fermenting organisms the proesdure advocated by
Lewis was adopted. This procedure inecluded the use |

of lactose, glucose, mannit, duleit, saeCharose,
and/
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and salicin in peptone water, as tests of the
fermentative power of the organism along with its
mobility, action on litmus milk, and ability to pro-

duce indol and to liquefy gelatin.

Agglutinat ing tests were used for members :
of this group also; some of the sera used having !
high agglutinative power over known organisms, others
being prepared from rabbits by the use of vaccines
from organisms isolated by myself.

The pathogenicity to animals of various
members of this group also, was tested.

D. FURTHER EXAMINATION OF THE ACID-
TOLERANT AND OTHER GROUPS.

The tubes A,B,C, and D, which had been
inoculated as described above from the glucose broth
emulsion were removed from the incubator after 4-6
days growth under an=erobiec conditions: the amount
of growth in each was noted, and a film made from
each and stained by Gram's method.

From each a glucose agar plate was spread
and incubated anaerobically; from these after 4-g
days growth individual colonies were picked off and

transferred to deep glucose agar by stab. After

| af
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a few days growth their appearance was noted and a

gram stained fiim made. A sub—culture in glucose

oculation of the various test media including the
carbohvdrate. Various feesding experiments were mads
on mice with organisms of the acid-tolerant group,;
and guinea-pigs were inoculated Iintraperitoneally
with strains.

For the growtih of organisms on plates under
anaerobicemditions, various methods were tried. |
At first 2 Bulloch's Ball Jar holding approximately !
eight plates was used; the hvdrogen was obtained by
means of a hvdrogen ceylinder, partial exhsaustion
produced by a Gervk pump and -caustic soda solution
allowed to flow into the jar,vhere it mixed with a
small heap of dry pyropellol previously'placnd there.
An atmospheras completely devoid of oxygen is thus
produced, but there is this disadvantage which.is,I
think, a very great one, that where several plates
have to be made, those first spread are exposed to
the alr for a considerabrle time before all the

operations ars completed.

The method eventualiv adopted, which was

found to be satisfactory was that invented by Lentz.

»/
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A ring of a composite material impregnated with 1 |
gramme of pyropelliec acid 1is placed on a glass plateé
a 1% solution of eaustic soda is poured into the |
centre of this ring, the inoculated half of a Petri |
capsule inverted over the whole and luted down to the
plated with plasticine. Surface growths of striet

anacrobes can be obtained by this method.

THE WORKING VALUE OF THE SCHEME OF EXAMINATION.

No zerobic plates save those made with |
MeConkey's Biie Salt Medium were used. The chief |
reason for this was the posasibility of contamination?
of the original material by aerobie organiems. It i
would be preferable if specimens could be obtained
in some way that would preclude all possibility of i
external contamination; it is conceivable that some |
method might be devised whieh would be applicable toi
in-patients of a hospital; but I was unable to thinkl
of a method which would also be applicable to out-
vatients and to children in their ovn homes.

In practice it was found that this draw-
back mattered 1ittle. A1l true intestinal organismg

mist of necessity be facultative anserobés, therefore
all/
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211 strict 2asrobes were at once disearded as cgn%am*|

inations, and, as the methods used for the isolation

of groups by the elimination of other groups - I

rafer to the use of Bile Salt Media, of acid media
and of pasteurisation — in themselves inhibited the
erowth of almost all contaminations, little extra
labour was causad by the poscsibility of such con-—-
tamination. The only group of intestinal organisms

with the study of whien skin and air contaminations

might seriousliv interfere is the coccal group.

For this and for anothar r=ason the coecci were the
group to which least attention was paid in the
present research. The other reason being the im—
possibility of differentiating between various

straing ofdiplo- and strepto-zocei.failing the use

of the sugar testa,on whizh so much doubt has been
thrown 1latelv on the grounds of the instability of
the fermantzative powers of these organisms.

The gram atained films from the specimen ‘
were found to be of verv great value, the differ—
ence between some of the normal fields and those of
cases of acute diarrhoea being very striking. Con—
tamination, could of course, plav practicallv no

part in these fields, the exnosure of the specimen
baing/
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being as a rule so very brief.
The mathods of isolating and identifying
the lactose-fermenting and non-lactose-fermenting

members of the coli-gaertnsr-dvsenterv group were

found to be adeauate though lengthy. The value of

the sugar tests in the diffsrentiation of theae
organisms is discussed elsevhere.

For the successful isolation of organisms

of the acid-tolerant group, primary inoculation in|

a fluid medium before plating was found to be a

neceasity. mhis is due to the fact that if the

D

milsion of faeces is plated direet to anaarobie
glucose agar plates, strong growths of organisms

of the eolil group occur, which ~ompletelyv override

all other organisms. This was the stumbling block

which for many vears caused research into the in-
testinal flora to remain almost at a stand-still,
If acidified glucose agar plates ars used
for direet inoculation from the fasces the results
are scarcely better, as in these cases ss a rule no
growth occurs, though sometimes colonies of yeasts

may grow.

These difficulties can be over-come by the;

use of glucose broth and acidified glucose broth as

primary/
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primary culture media. At first in these tubes
(the tubes A,B, of the scheme) strong growths of
organisms of the coli group occur in norﬁal cases;
but after a few days the coll themselves as well Aas |
the acid-tolerant organisms produce large amounts of
acid by fermenting the glucose, and a destruction of
organisns whichk ean only slightly resist a~ids takes
place. The result after about a week is the domi-
nance in these tubss of baciili of the acid-tolerant
group, which c¢an then be successfully platsed out on
glucose agar.

The staining of the growth in tube A after
4-6 days anzerobic growth, I thought at first to be
2 valuable niethod of comparison between differént
cases as a result of numerous observations. This

I no longer think to be the case. The growth in

the glucose broth tube varies so mueh in its com-

position within short spaces of time owing to factors
mentioned above, that estimations of the relative
numbers of gram negative and gram positive bacilii

and of coceal forms in these tubes are of little

comparative value.

It is otherrise with the growth in tube

B. In this only acid-tolerant organisms are able

to/



to grow, and estimations of the amount of growth

in the acid glucose brothwere found to corroborate

the appearance of the gram stained films of faeces.
™bes C,D, were not very satisfactory. |
Spore-bearing organisms were only seen in the
original gram stained films of faeces in a very few ‘
cases, and the failure to isolate them may have been
due to these organisms being dead, as such a very |
larce percentage of organisms seen in faeces are.
But in future work I intend to substitute a tube of |
glucose broth containing a portion of white of egg.
as used by Metchnikoff for tube C.

Another method of isolation which I have |
used in addition to the above scheme in some of the
later cases,is the use of emulsions of faeces in
broth for plating after a long period of growth;
and a further addition whiech I shall in future add
to the scheme,is the estimation of the reaction of '

the intestinal contents.

ScHzMT/
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SCHEME of EYAMINATICN.

i. Gram-positive Racilli
of the teid-tolerant
group.

ii. Gram-negative Racillii &
cocco-bacilli.

cram-stained Tilms.
iii. Cocecal Forms

o i — o TN T A N T

iv. Spore-hearing Racilli.

Lactose-ferment ing Bacilli
McConkey Plates

P P — P,

Non-Lactose-fermenting 3ac-=r7
5 W L1 2 '

' (TURE A. = Glucose Broth

: (
; (TUBE B. = (lucose Brcth + 4%

- PRIMARY ANAFRORIC ( acetic aecid.

MEDIA. = 1lucose Rroth pastsur-
ised at 80°c. for 10
minutes.
Milk pasteurised at
80oc. for 10 minutes.
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LATE A. = Glucose agar spread
from TUBE A.

LATE B. = Glucose agar spread
from TUBE B.

, = (lucose agar svreaq
from TUBE C.

LATE D. = (lucose agar spread
from TURE D.

g

SECONDARY ANAFROBIC
MEDIA.

d
=
=
=3
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i Lactose-fermenting Bacllli.

Non/




Non-lactose fermenting Bacilli. |
Racilli cof the Acid-tolerant group.

Coccal Forms.

Spore-bearers.

teneral Results.

1—=1
i
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-

SPECIMENS I., - IX., XII., XXII and XXI
XX¥L.s ZXVIT. &nd XXVIII.,
are not included in this thesis. It has besn found
necessary toc retain the old numbers for the Speci—-
mens given, in order to avold confusion, as all the
organisms have, during the work been numbersd z2ccords
ing to their caées.

IThe earlier casss are not included, be-
cause they were not completely examined, as the full
routine examination had not at that time been devis-
ed.

XXVI., XXVII., and XXVIII., were fully
examined, hut were older children, suffering from
intestinal indigestion, and I res=rve their puhlica-
tion until a larger series of cases has heen sxamin-

ed.

SPECIMEN/
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 SPECIMEN X.
A.M. aged 3 months.

charteris Ward, Roval Hospital for Sick
Children.

Examined June 29th, 1912.

STATE.

Suffering from acute diarrhoea.

METHOD OF FEEDING.

Has alwavs been a bottle-fed shild. Is at
present on albumen water.

HISTORY. '
Diarrhoea started a few days ago and has been
very acute, with vomiting. Blood in the
motions for the last day or two.

MOTION .
Obtained June 29th, 19123. Is a stringy,

brovmish motion with blood in it.

THF BACTERIOLOGICAL EXAMINATION.

GRAM STAINED FILMS.

i. Gram-positive Bacilii: -

None are to be seen in filme.

£/
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ji. Gram-negative Bacilli and Cooco-bacilli: -
Are presnnt in nearly opure culture. They
are rather plump coliform bacilli.
iii. Cocecal Forms: —

A few chains of rather coarse gram-—
pogitive cocel are the ohlv other organisms
geen besides the gram-negative bacilli.

iv. Spore—-bhesarers.

Are absent.

MeCONKEY PLATES.

These showed a rather sticky peculiar type
of growth with a tendency for the colonies to run
together. All the plates showed the same appear-—
ance.
lany of the colonies were non-lactose-—
fermenting.. Five of these picked off were found to
be lactose-fermenting in the fluid mediun.

PRIMARY ANAFROBIC MEDIA.

In this case no intermediary fluid media
were used, the emulsions being plated direect.

A glucose zagar anaerobie plate showed a
thick growth of colonies of the"eoli" type only.

A giucose agar anaerobic plate 4+ -1 per

cent of acetic acid showed two colonies which con—
tained /
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econtained yeasts.

A glucose anasrobic plate +-3 per cent of
acetic acid remained sterile.

LACTOSE-FERMENTING-COLONIES.

Several strains wsre studied, and all
proved to be liquefied of gslatin, though they did
not all correspond in sugar reactions.

X8,

Replated on McConkey Plate, again gave tha
appearance of the original plate, fluid-looking
colonies tending to run together, many apparently
nen-lactose-fermenting

Non-lactose-farmenting cclonies were a
second times plcked off and these again in fluid
medium fermented lactose.

These strains were motile gram-nagative
bacilli, which werse indol positive and Vosgss and
Proskauer pesitive. They liquefied gelatin within
3 days at room tempsrature and producsed acid and
clot in litmus milk, They produced acid and gas in
lactose saccharose, dulcit, adonit, and inosit, but
no change in inulin.

This falls into group III. McConkey, but

does not agres in rsactions with anv strain described
by /



by him.

X.4, and X. 10.

which were also non-lactose—fermenting
co onies on the primarv MeConkey Plate, also pgave
the peculiar growth on repurification, and fermented
lactose in peptone vater.

They were motile gram-negative rods, which
were indol positive, Vosges and Proskauer positive,
liguefied gelatin within three davs, and produced
acid ard clot in litmus milk. They produce acid and
gas in lactose, but no change in saccharose, duleit,|
adonit, inulin and inosit peptone water.

These nearly corresponded to No. 3, group
I lMcConkey from which they differed in not ferment-—
ing inulin.

It is possible that X. % also contained
the same organisme along with another whieh would
aczcowunt for the difference of reaction. Though
plated twice over the colonies had such a tendency
to run together that it is cuite possible ¥. 3 may

have been nixed.

% a 24 hours agar slope culture of X. % '

introduced subcutaneouslv %o a guineapig produced a |
superficial ulecer with comolete recovervy.
Non/



TON-LACTOSF-FERMENTING—-BACILLI .

Vo true non-lactose fermenters were iso-—
lated in this case.

BACILLYI OF THE ACID-TOLERANT GROUP.

Nonre vere seen in the filme.

COCCAL FCRMS.

Streptococcl wvere present in the films,

but were not isolated for further study.

GENERAL RESULTE.

Bacil' i of the acid-tolerant were dimin-
ished to vanishing point. Gram-negative bacilli
were very numerous, those studied being gelatin-
liquefying varietles of the 1actose—ferﬁenting
group.

No true non-lactose-fermenting baciiii
vere isolated. Coceal forms were present in small |
numbers, as streptococei.

Sporebearers wera absent.

Yeasts vere igsolated.
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SPROIMEN XI.

M.D. aged 2 months,

Female,

Charteris Ward, Royal Hospital for Sick
Children,

Examined July 13th 1912.

STATE,

Was born at the eighth month, Is small and
rather puny, bﬁt has no diarrhoea.
METHOD CF FEEDING,
Has been mainly the bhottle. Has had the
breast sometimes. Cow's milk and water,
HISTORY,

Patient' smotherhss been ill, and patient was

temporarily admitted to Charteris on July 8th,

because there was no one at home to loock after

her,.

AFTER HISTORY,

The child d4id badly while in the ward, did not

take feeds of milk and water well, and lost

weight, Was very difficult to keep warm,

Had no diarrhoes till the last day or twe when

she/
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she had slight terminal diarrhoes. Cause of
death? Malnutrition? No P.l.

MOTION,
Obtained July 13th 1912, Well formed, grayish,
rather putty-like stool, No sbnormality of

smell,

THE BACTERIOLOGICAL EXAMINATION,

GRAM STAINED FIELDS.

Gram positive bacilli: -
19
More than B0ths of the organisms present fall

into this group. They are slender, slightly |
irregular bacilli of the acid-tolerant type:
some straight, others slightly curved. Many
take up the gram stain irregularly, giving rise|
to punctate forms, Show a tendency to occur
in clusters side by side. Ho bifid forms or
long threads, No larger gram positive bacilli
seen,

ii. Gram negative bacilli and cocco-bacilli: -

Are present in very small numbers, snd consist

of/



of coliform baeilli and cocco-bacilli,

jii., Coccal Forms.
Are also present in very small numbers. These
are for the most part small diplo-coceci of the
ordinary entero-coccus type.

1V, Spore-bearing Baeilli,

None present.

MecCONKEY BILE SALT TLACTOSE AGAR NEUTRA RED
PLATES,

These after two days incubation showed
growths of lactose-fermenting colonies, One or
two doubtfully lactose-fermenting colonies were
found to ferment lactose rapidly in peptone water,
Therefore no non-lactose-fermenting organisms grew |

on these plates,

PRIMARY ANAREROBIC IEDIA,

This case was more completely examined
than most of the others, but I give the main facts
as briefly as possible.

Tube A showed after 5 days incubstion s |
growth/
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growth consisting mainly of gram positive bacilli of
the acid-tolerant type, along with some gram nega-
tive coliform bacilli.

Tubes B. In this case three acidified glucose
broth tubes were used. And (i) contained glucose
broth + ‘4 per cent of acetic acid, a second (ii)
contained glucose broth + *6 per cent of acetic acid
the third (iii) contained glucose broth + 1 per

cent of acetic acid., These after three days in-
cubation anserobically showed considerable deposit
at the foot, the fluid above remaining clear.

These gram stained showed gram positive
bacilli of the type described in the original films.
Tube C showed cloudiness and deposit after three
daye =anaserobie growth, ' This was found to eontain;
gram positive bacilli of the same type. o spore-|
bearers.

Four plates were also spread in this case
direct from the faeces, and incubated anaerobically,

These consisted 0f one plate containing glucose
agar, and three containing glucose agar + +4%, 67

and 1% of acetic acid respectively. A mixture of

gram negative and gram positive bacilli grew on

the/
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the glucose agar plate, the acidified plates re-
maining sterile, subh—-cultures were made from the
glucose agar plate 13, 14, 15, 16, 17, in glucose

agar stahs.

PRIMARY ABROBIC HIDIA.

An ordinarv agar plate was also spread in
thies case. PWive colonies XI, 8, 9, 10, 11, and 12,
were picked off and examined.

These organisms (8-12 ) were identified as

B.coli, enterococecl, and staphvlococcus albus.
2

SECONDARY ANAFROBIC MEDIA.

Plate A. (glucose agar) showed growth of
mimite colonies of acid-tolerant type, along with
some larger colonies of ceoli type.

Plates B. (glucose agar + (1) <49 (ii) ‘€%
and (1ii) 1% of acetic acid) showed ypure grovths
minute colonles.

Flate C. (glucose agar) showed growth of

minute colonies.

LACTOSE-FERMENTING BACILII.

Five lactose-fermenting colonies, lahelled
¥I, 1, 2, 4, 5, and 6 were preserved from the |
leConkey/
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MeConkey Plates for further eramination.

These in common vere gram negative bacilli
and coecobaciili: all produced acid and clot in
litms milk,none liiguefied gelatin. 111 fermentéd
lactose and sacceharose with the production of acid
and gas. No change was vroduced in adonit,inulin or
inosit by any of them. All produced acid and gas
in glucose and mannit.

XI. 1. was non-motile and produced indol.

XI. 2. was motile and produced indol.

XL £ was_motile and produced indol.

¥I. 5. was motile and produced indol.

XI. 6. was very slightly motile and did not pro-
duce indol. ;

XI. 4 and 5 produced acid and gas in dulecit, the
other three daid not.

NON-LACTOSE-FERMENTING BACILLI.

None were isolated.

BACILLI OF THE AGID-TOLERANT GROUP.

9 of these were gelected for further
gtudy. XI. 18, 19, and 20 were selected from

Plate A, 21 and 22 from Plate C, 23 and 24 from
Plate/
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Plate B 1, 25 from Plate B ii, 26 from Plate B. iii.

These were all found to be bacilli of the
acid-tolerant group, and facultative aerobes. on
anasrobie glueose agar grew as minute round deliﬂate
colonies. In glucose agar stabs grew all down the
gtab, with no gas produetion, avpearing in from 24
to 48 hours. Appeared on aerobic agar slopes Aas
extremely minute scarcely visible colonies.

In glucose broth showed slight e¢loudiness
with a whitish deposit.

On blood serum under anaerobic condition
a scarcely visible growth took place.

Were all able to resist an addition of
from <4 per cent to 1 per cent of acetic acid to
glucose broth and to glucose agar.

Intheir mthod of growth these strains rere
indentical. In their morphology howaver, they
differed.

For the examination of their morphology 5
day old deep glucose agar stahs were taken and
Gram's stain used. I

XI. 18. Field shows a considerable amount
of polymorphism. Bécilli are small, short, and
slender/
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26. Theses are shortsr, thicker bacilii, gram
positive.

It will be seen that the pleomorphism of

these bacilli renders their morphology useless as a

means of differentiating between different strains.

COCCAL FORMS.

Those isolated were the ordinarv entero-—
ecoccus, and a white staphylococcus, the latter pro-

bably a contamination.

SPORE-BEARERS.

None isolated.

GENFRAL RESULTS.

Membars of the acid-tolerant group domi-
nated all others in the original fields. The
lactose-fermenters 1solated were saccharose-ferment—
ing strains of B.coli. No non-lactose-fermenters
were isolated.

T™e acid-tolerant organisms isolated were
of the B. Acidophilus tvpe. geccal forms were in-
conspicuous and were of the ordinary entero-coccus

type. Sporebsarers were absent.
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SPECIMEN XIII. (From same case as SPECIMEN X.)

A1, aged 5% months,

Charteris Ward, Royal Hospital for Sick
Children

Examined July 12th 1912,

Recovering from attack of diarrhoea,

METHOD,OF FEEDING.

Is now getting buttermilk,
HISTORY.

Since last specimen was obtained a fortnight
ago the patient has done well, and diarrhoea

is completely cured. Is still much under

weight.
MOTION,

Obtained July 12th 1912, is a greenish motion

of semi-solid consistence. o blood or mucus,

THE BACTERIOLOGICAL EXAMINATION,

GRAM STAINED FILMS.

1 Gram-positive Bacilli:-

These/
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These are now numerous and are straight
or slightly curved moderately slender bacilli
of acid tolerant type.

Gram-negative Bacilli and Coccobacilli;-

Are present in fair numbers but are mark- |
edly diminished compared with Specimen X,
Coccal Forms:-

Diplococei of the ordinary enterococcus
type have reappeared in the films, and the
chains of cocci have disappeared.

Spore Bearers:- _ ;

Absent

McCONKEY BILE SALT LACTOSE AGAR NEWUTRAL RED PLATES.

Lfter 2 days incubation showed lactose

fermenting colonies of the usual coli type. None

of the spreading, fluid-looking colonies of the

Plates from Specimen X, were seen.

No non-lactose-fermenters on the Plates.

PRIMARY ANARROBIC MEDIA.

the/

No fluid media were used.

One glucose agar plate was spread from
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the faeces emulsion and incubated anserobically.

From this were obtained gram-positive
diplococci of the enterococcus type, gram-negative
coliform bacilli, and some rather large gram-negstive
baecilli of rather peculiar type having an unstained
portion at the end like a spore. (See XLI, 15,)

One glucose agar plate + <4% scetic acid
was also spread from the faeces emulsion and incu-
bated anaerobically. From this, only yeasts were

obtained.

LACTOSE FERMENTING BACILLI.

Pour strains were studied.

These all had it in common that they were
motile gram-negative bacilli, were indol positive,
did not liquefy gelsatin, produced acid and clot in

litmus milk.

Two strains called X, 17 and 19 produced
acid and gas in lactose saccharose dulcit and adonit;
but no change in inulin and inosit.

X. 18 produced acid and gas in lactose
séccharose and adonit, but no change in dulecit inulin

and /
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and inosit, while X, 20 produced acid and gas in
lactose and saccharose, but no change in dulecit,
adonit, inulin and inosit,

They therefore fell into groups iii. and
iv, McConkey.

Several other isolated strains were tested

in gelatin but none proved to be liquefiers.

NON-LACTOSE-FERMENTING BACILLI.

None were present on Plates.

The other organisms isolated in this case |
were the enterococcus, yeasts, and the gram-negative
baeillus of type XLI, 15.

An adequate routine examination for the
isolation of bacilli of the acid-tolerant group had |

not been =2t this time devised. |

GENERAL RESULTS

Bacilli of the acid-tolerant type were
numerous in the films, wheress in Specimen X, they

had been absent.

Gram-negative bacilli were much less

numerous,/
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numerous than in X, and the gelatin-liquefying type
of lactose fermenter had disappeared.
Non-lactose~-fermenters as before absent.
Streptococei had disappeared and the
enterococcus re-appeared.
Sporebearers as before absent.

Yeasts as before present.
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| SPECIMEN X1V,

|
R.R. aged 3% years.

Male.

Charteris Ward.Royal Hospital for Siek Ghildrén.

Examined August 10th 1912.

| STATE.

Is normal gastro-intestinally. 1Is suffering
from spastic paraplsegia.

METHOD OF FEEDING.,

Is having an approximately adult dist.
HISTORY.
Has never had any diarrhcea of any severity.
IMOTIOH.

Brownish motiecn, fairly solid.

THE BACTERIOLOGICAL EXAMINATION.

} GRAM STAINED FILMS.

2B Gram—-positive hacilli:-

These are present in moderate numbers.
Many are straight or slightly curved moderately
slsnder bacilli of the acid-ophilus type, and
thera/
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there are also some larger and plumper bacilli.
ii. Gram-negative bacilli and cocco-bacilli:—
Are present in large numbers and are

mainly colifeorm in tvpe.

iii. Cecceal Forms. -
Thess ars numarous and varisd. Most
are rather large oval isolated gram-positive

coeci, hut thers are alsc falrly numerous diplo-

cecel of snteroccccos tvpe. No strepteococei in
chains.
iv. Spors-bearers.

Ne crganlsms bearing spores are present.

McCONKEY PLATES.

These, two days old, showed numsrous
lactose fermenting coloniss of the ordinary tvpe.

Ne non-lactosse-fermenters wsre present.

' PRIMARY ANAEROBIC MEDIA.

| |
I Tube A. four days old showed cloudiness
with deposit.

Tubes B and ¢. also showed cloudiness

with dsposit.

|SEGONDARY ANAEROBIC MEDIA.

. Plate/
|
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Plate A. four days old showad colonies
of coli type and alsc some small and minute
colonies. From this plate coli and gram-positive
diplococel were obtained.

Plats B. showed minute coloniss and
from these bacilli of the acid-tolsrant group
were obtainad.

Plate C. showsad soms small coloniss,
and from this plate a gram-positive diplococcus

was obtained.

LACTOSE-FERMENTING BACILLI.

Three colonies were sslected for study
called XIV i, 2 and 3.

Those were metile gram-negative bacilli
whieh produced indel, did not liquify gelatin,
and gave a negative Vosges and Proskausr reaction.
They produced acid and clot in litmus milk, and
acid and gas in lactose peptone water, but no
change in sacchaross, dulcit, adonit, inulin, and
i incsit.

Were therefors B. Grunthal. (No.4
MeConkey. )

|
| NON-LACTOSE/
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NON-LACTOSE FERMENTING BACILLI.

None wers present on the platss.

BACILLI OF THE ACID-TOLERANT GROUP,

Two strains called XIV 7 and 9 wers
isolated from plats B.

XIV,7 was a very polymorph gran—
positive bacillus. It occurred in threads, clubs
spirilla, and commaforms; some of the forms had
lost the powsr of taking up ths stain.

XIV.9 was much more regular in shape,
oceurring as short, straight, or slightly curved,
moderately slender bacilli. They both grew under
asrobic conditions; were acid-tcolerant, but
differad in their coloniss on glucose agar plates.

XIV.7 grew as minute smooth-sdged
colonies, while XIV.9 occurred as feathary
eolonies 1like tangled threads. XIV.7 showed no
growth in gelatine stab, while XIV.9 showed a

faeble growth of a very few feathery colonies.

COCCAL FORMS.
| X1V.5 was a strain of gram-positive

diplococei/
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diplococei isolated from plate A.

MORPHOLOGY. (Agar slope 3 days. )

Small rather plump diplococei with rather
pointed ends. h

(Glucose broth 4 days.) Gram positive
diplococei mainly in pairs, a few in short chains.

ACGAR SLOPE AEROBIC.

Very small and minute round smooth-edged
discrete coloniss.

ORDINARY BROTH.

In 2 days slight turbidity.
GELATIN STAB. |

In 3 days a thin growth all down stab,
with some discrete minute colonies near the foot: no
liquefaction.

BLOOD SERUM.

Growth of minute co;oniea.
POTATO.

No growth.

LITMUS MILK 3 DAYS.

Acid, no clot.

LACTOSE PEPTONE WATER 3 DAYS.

Aclid no gas.

SACCHAROSE PEPTONE WATER 3 DAYS.

Acid/
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Acid no gas.

SALICIN PEPTONE WATER 3 DAYS.

Aeid, no gas.

RAFFINOSE PEPTONE WATER 3 DAYS.

No changs.

INULIN PEPTONE WATER 3 DAYS.

No change.

SORBIT PEPTONE WATER 3 DAYS.

No change.

GLUCOSE PEPTONE WATER 3 DAYS.,

Acid, no gas.
This was the ordinary

SPORE BEARERS.

Nene seen in films or

GENERAL/

enterococcus.

isolated.
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GENERAL RESULTS.

Gram positive bacilli of the acid tolerant
type were not numerous in the films, hut were isolat-
ed from Plate B.

Gram negative bacilli were numercus. Those
on the McConkey Plate were all lsctose fermenters of
the ordinary type.

Coceal forms were numercus and varisd; the
strain studied was the snterococcus

Spore-bearsers were not seen in the films

or isclated.
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SPECIME XV.

M.H. aged 1 month.

Female.

Charteris Ward. Royal Hospital for Sick Children.
Examined August 8th, 1912.

Normal Healthy child.

METHOD of FIEDING.

Patient was on the breast during the first
three weesks of 1ife. During the fourth week ghe
was on Nestlfs milk, During the 24 hours prior
to the passage of the motion examined, she was
on cow's milk and water.

HISTORY.
Patient was healthy in every way, except that
the mother thought shes strained when the bhowels
moved, and it was for this reason that she was
taken off ths breast and sent up to hospital.
While in hospital natient was healthy, took the

bottle well and had no diarrhoea.

MOTION.

Obtained August 8th 1912. Normal colour, con-
sistence and odour.

THE/
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THE BACTFRIOLOGICAL EXAMINATION.

GRAM STAINED FIELDS.
i. Gram-positive Baeilli.
The great majority of the organisms in the

film fall into this group. They are bacilli of
the type of the acid-tolerant group, slender, i
some straight, others slightly curved; some swol-
len in middle, a good many as diplo-bacilli end
to end. ©No punctate and no bifid forms seen.

ii. Gram negative Bacilli and Coccobacilli.

These are present in fair numbers though
very greatly outnumbered hy the gram positive
forms. Are of coliform type.

iii. Coccal Forms.

Are scanty. All those present are small
oval or lanceolate diplococci and coeci,of the
ordinary enterococcus tyve.

;iv. Spore-hearing Bacilli.

No soore bearing organisms in films,

| MCCONKEY BILE SALT LACTOSE AGAR NFUTRAL RED PLATES.

These after two days growth showed large
numbers of non-lactose-fermenting colonies as well
as the usual lactose fermenters, about 10% of total

colonies/
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colonies bsing non-lactose-fermenters.

PRIMARY ANAEROBIC MEDIA.

Tubes A and B. (glucose broth and acidi-
fisd glucose broth) were unfortunately inoculated by
mistake from the pasteurised emulsion, and as a re-
sult no ohservations could be made on these tubes,

Tubs C. (glucose broth from pasteurised
emulsion) showed, after a few days anaesrobic incu-
bation, eloudiness with deposit. This,ram stained,
was found to consist of small gram positive diplo-

cocel resembling the enterococcus.

SECONDARY ANAEROBIC MEDIA.

The glucose agar plate C. from Tube C.
showed after a few days a growth of small colonies

resembling those of streptococed,

LACTOSE-FERMENTING BACILLI.

Two colonies labelled XV.5 and 6, were
gelected from the McConkey Plates for examination.
These were found to be small gram negative bacilli:
they did not 1liquefy gelatin, nor produce indol, nor
did they give a positive Vosges and Proskauef rsac-

tion/
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reaction: in broth they produced turhidity, on agar
slope an uncharactsristic growth of the usual coli
type: in deep glucose agar stah, they grew to ths
boftom of the stah, but 4id not produce gas. In
lactose and saccharose psptone wat=ar they oroduced an
acid reaction hut no gas: in duleit a doubtful acid
reaction, no gas: in adonit, inulin and inosit no
change.

As rsgardg their identlty, one can only say
that these are atypical and non-gas-forming varieties
of the lactoss-fermenting group of orzanisms to which

b.coli belong.

NON-LACTOSE-FERMENTING BACILLI.

Four non-lactose-fermenting colonies were
selected for study from the lactose agar Plate. These

labelled XV.1.2.3. & 4, were all found to be identi-

- cal in their reactions, and may be grouped together.

. They were motile-gram-negative bacilli, indol positive

Tosges and Proskauer negative: growth in broth and

. on agar slooes uncharacteristic: they produced acid

and gas in glucoss peptone water, »ut no change in
lactose, mannit, duleit, saccharose and salicin.

Gelatin/
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¢elatin was not liguefied, and a slightly alkaline
reaction was produced in litmus miik.

These then had all the characters of Mor-
gan's No.l Bacillus. As a final test, a rabhit was
immunized with increasing intrapsritoneal doses of a
Morgan's No.1l Bacillus isolated from a case of acute
diarrhosa (XLIII.6). The serum from this rabbit
was found to agglutinatse organism XV.4, in as high a
dilution (1-5000) as it agglutinated its own bacillus.

There was thus no question that this bacil-
lus isolated from this infant who was, and remained,

. free from diarrhoea, was identical with a strain of
Morgan's No.l 3Bacillus present in large numbers in a
case of gcute diarrhoea.

(I may mention here that Case XLIII. was
admitted to the ward about 4 months after Case XV.
had left 1t.) '

Organism XV. 4, inoculated intraperitoneally
to a guineapig in the dose of ¥ of a 24 hours' agar
culture, produced death within 48 hours. On putting
this organism through Lewis' tests, after a period
. of 6 months on agar and in broth, its reactions were
; unchanged. .

c0CCAL/
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COCCAL TFORMS.

Two strains of diplococci isolated from
Plate C. were studied XV.8 and 9.

These were small gram-positive coceci, oc-
curring as diplococcil on solid msdia, while in
fluld media short chains of usually not more than
4 slements were seen. Some polymorphism was ohserv-
ed, the elements varying slightly in size and also
in shape, but for the most part were oval diplococeci
with slightly pointed ends, resembling pneumocodci
in appearance. On agar slope they grew as small
strepto-coccus-1ike colonies, visgible in 24 hours
as minute dew-drop-like points. Later they attained
a small pinhead size, heing still dew-drop-1likse,
transparent and smooth-edged: on glucose agar plate
a similar appearance was observed. In glucose broth
a uniform turbvidity was produced, acid and clot were
produced in litmus milk in 4 days, an acid reaction
being produced in lactose glucose and saccharose
peptone water. Strain 9 was found to be still alive
after 17 days growth in milk. These organisms it
will be noted hefore isolation from the faeces re-
sisted pasteurisation at 80¢c for 10 minutes.

SPORE/
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SPORE-BEARERS.

No spore-hearing organisms were isolated or

geen in films.

GENERAL RESULTS.

In this case the acid-tolerant group, as
shown by the original films, made up ths greater part
of the intsstinal flora.

The gram-negative organisms in ths original
films made a small part of the flora only, as was to
be expected in a child who, a month old, had been fed
for three weeks of that time on the breast alons.

The point of interest was the pressnce of
such large numbers of Morgan's No.l Bacillus.l These
bacilli had multiplied at the expsnse, not of the
acid-tolerant group, as was noticed in the diarrhoea
cases, but of the coli group.

0f the two lactose-fermenters selected at
random and studied, neither was a typical intestinal
B.coli.

Notwithstanding this departure from the

usual, the child had no diarrhoea.
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SPECIMEN XVI.

STAT

E.T. aged 4 months.
Temale.
Medical Out-patient Department. Sick Childrens

Hospital.

R

Healthy child.

Method of Feeding.

II.

1111,

Bottle, cow's milk and water.

THE BACTERIOLOGICAL EXAMINATION.

GRAM=-STAINED FILMS.
Gram-positive Bacilli,

Formed the majority of the organisms
present. These are mainly straight or slightly
curved, moderately slender bacilli of the acid-
ophilus type.

Gram-negative Bacilli and coccobacilli.

These are scanty and are coliform in
type.

Cocecal Forms.

Are also only present in moderate

numbers/
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numbers and are diplocecceci of the usual entere-—
coccus type.
Spore-besarars

Are absent.

McCONKEY PLATES.

After 2 davs incubation showed lactose

fermenting cclonies only.

ORDINARY AGAR PLATES.

This incubated undsr asrobic conditions

showed three types of coloniss. Large dense white

colonies, colonies of coll type, and small dense

colonies. From these respectively were obtained

straphvlococcus albus, celiform bacilli and yeasts.

PRIMARY ANAFROBIC MEDIA.

In this case the faecal emulsion was

plated direct to the anasrobic plates without the

intervention of fluid media.

On Plate A. grew colonies of medium size

with also some minute colonies. From these celon

baeilli and diplococei of the enterococcus type were

obtained/
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obtained.

On Plate B. rather small dense coloniss
grew, and from these veasts were cbtained.

On Plate C. a few small colonies appseared
which wers found to consist of rather coarse gram-

pesitive diplococel.

LACTOSE-FERMENTING BACILLI.

One colony was selscted for study from the
McConksy Plates.

This was found to consist of motile gram-
negative bhacilli which produced indol, ware negative
to Vosges and Proskauer's test, did not liquefy
gelatin, and produced acid and elot in 1litmus milk.

They producsed acid and gas in lactese and
duleit, but no change in saccharose, adonit, inulin
or inosit,

This organism was therefore Bacillus Golil

communis. (N¢ 34 McConkey. )

NON-LACTOSE-FERMENTING BACILLI.

Nons were present on the McConkey Plates,

BACILLI OF THE ACID-TOLERANT GROﬁP.

Though/
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Though very numerous in the £ilms none
were 1solated in this case owing to no primary fluid

media bheing used.

COCCAL FORMS.

The diploccecl isolated wsare the sntero-

coccus of Thiercelin.

SPORE—-BEARERS.

None were present in the films or isolated.

GENERAL BESULTS.

Gram-pesitive bacilli of the acld-tolerant
group.were predominant in the fields, but were not
isclated owing to faulty technique.

Gram-negative bacilli were scanty.

The lactose fermenter studied was the
Bacillus coli communis.

No non-lactose-fermenters were present on
the MecConkey plates.

. Coccal forms were scanty and were of the
enterococcus tyvps.

Spore-hearsrs were absent.



SPECIMEE XVII,

5.T. aged I year 9 months.
I'J'Ial e .
Medical Out-Patient Department, Sick Children's

Hospital.

Examined August 15th 1912,

STATE,

Suffering from diarrhoea and vomiting.

METHOD OF FEEDIIG.

"Anything that is going."

HISTORY,
Patient has had diarrhoea and some vemiting
during the past week, Hag been having 4 or 5
motions & dsy. Had a similar attack about
4 months ago. No blood in the motions,
Patient on examination looked healthy.

MOTION, |

Brownish motion, solid.

THE BACTERIOLOGICAL EXAMINATION,

GRAM STAINED FILMS.
1. Gram-positive bacilli:-

Are/
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Are numerous in the field and varied.
Some are moderately slender bacilli of the
acidophilus type, some are very small and
slender, while there are also large and plump
gram-positive baeilli, Numerous others are
intermediate between these,

It is not easy to guess how many are
of the acid-tolerant group, but they are |
probably numerous,

Gram-negative bacilli and coccobacilli:-

Are present in fair numbers though
not so numerous as the gram-positive,
Coceal Forms:-

Are numerous and varied. Some are
small cocci of the enterococcus type. Very
maeny are fairly large oval cocci, either
isolated or in pairs. Other varieties also
present,

Spore-bearers:-
No organisms seen in the film are

bearing spores.

McCONKEY PLATES.

These/ '



These after 2 days growth showed lactose-
fermenting colonies of the ordinary type and also
large raised pink colonies,

o non-fermenting colonies present,

RIMARY ANAFRCBIC LEDIA.

Tube D, showed no clotting, and no organ-
isms were found in the film,

A glucose agar plate anaerobic showed
colonies of coli type along with very small and
minute colonies,

A glucose agar plate + .47 acetic showed
a few colonies which contained yeasts,

The full routine examination was not

4+

applied in this case,

LACTCSE-FTERMENTING BACILLI,

These golonies were selected for study,

XVII, 1 and 2 from the colonies of the ordinary

type, XVII, 3, from the large pink variety.

XVII, 1 and 2, were found to be identicall
in their reactions, They were motile gram-negative
bacilli which were indol positive, Vosges and

Proskauer negative, did not liquefy gelatin and

produce/



produce acid and clot in litmus milk, They pro-
duced acid and gas in lactose and adonit peptone
water, but no change in saccharose, duleit, inulin
or inosit,

They are thus No, 1, licConkey,& differ mly
from Bacillus Acidi Lactici in being motile,

XVII, 3, was a large pink colony on
lMcConkey Plate, On further replatings it always
preserved an appearance unlike that of B,coli,
showing'ﬁ@_McConkey large fluid looking colonies
some strongly lactose fermenting, others of a pale
pink colour, with a tendency to‘run together,

They were non-motile gram-negative bacilli
which were indol negativs, Vosges and Proskauer
positive, did not liguefy gelatin, snd produced acid
and elot with an unusual amoﬁnt of whey in 1litmus
milk, The growth on agar slope was thicker than
the ordinary coli growth,

They produced acid and gas in lactose,

- saccharose, duleit, inosit, glucose, mannit, salicin,

sorbit, raffinose, galactose, maltose and dextrin;
but no change in inulin peptone water.

It thus corresponds to No, 67, McConkey,
differing/ |
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differing only from the Bacillus Iactis Aerogenes
in fermenting dulcit,

I have one strain of Bacillus Lactis
Aerogenes, LIV, 2, which sometimes ferments dulecit,
and at other times does not, therefore, I believe

that XVII. 3, is the Bacillus Lactis Aerogenes,

NON-LACTOSE-FERMENTING BACILLI,

None were present on the Blates,

BACILLI OF THE ACID-TOLERANT GROUP.

None were isolated. Primary fluid mediaL
which are necessary for the isolation of these

organisms, were not used in this case.

COCCAL FORLMS,

A strain of diplococci had the following
characteristics:- |

MORPHOLOGY, (Agar slope. ) '

Gram-positive oval or lanceolate cocci
growing diplos for the .most part; a few clusters.
(Glucose broth.) Gram-positive oval diplococei
some in short chains.

AGAR SLOPE.

Minute/
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Minute discrete colonies of streptococcus

type.
ORDINARY BROTH.

Cloudiness and deposit in 24 hours.

GLYCERINE AGAR SLOPE.

Minute discrete colonies.

GLUCOSE BROTH.

Cloudiness with deposit.

LITMUS MIIK.

Acid and clot in 2 days.

LACTOSE PEPTONE WATER.

Acid but no gas in 2 days.

SACCHAROSE PEPTONE WATER.

Aceid but no gas in 2 days.

GLUCOSE PRPTONE WATER.

Acid but no gas in 2 days,

No visible growth.

GENERAL RESULTS.

Gram-positive bacilli were dominant in the

fields./
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Gram-negative bacilli were fairly numerous.

The Lactose Fermenting Bacilli isolated
were No, 1, licConkey, which is closely allied to, or
jdentical with, B.,Acidi Lactici; and No 67, licConkey
which is closely allied to, or identical with, B,
| Lactis Aerogenes,

Non-Lactose~Fermenting Bacilli were not
present on the plates.

Coccal Forms were numerous and varied; the
gbtrain studied was the enterococcus,

Spore~-bearers were not isolated,




| SPROIMEN XVITI.

T.H, aged 1 year 4 months,

Male,

lledical Out-Patient Department, Sick Children's
Hospital.

l Examined August 15th 1912,

Suffering from diarrhoes,

HISTORY,

Patient was well up till a few days ago when he

began to have diarrhoea; no vomiting, Has
been having 5 or 6 motions a day.

METHOD OF FEEDING.,

Was getting milk, porridge, puddings, ete,
MOTION,

Yellowish green; no blood or mucus,

THE BACTERIOLOGICAL EXAMINATION,

GRAM STAINED PFILMS. |
1% Gram-positive bacilli:-
Are scanty. None of the usual type

of the acid-tolerant group are to be seen, those‘

present/
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present being rather large, straight, plump gram-

positive rods.

ii., Gram-negative bacilli and coccobacilli:-
| These are present in large numbers,
dominating all others. They are of coliform
‘ type.
iii. Coccal Forms;-
‘ Are fairly numerous, They are very
| variable in size, but are for the most bart
. diplocoecci, A fair number of moderately large i
isolated oval cocci are also present. |
No chaius. |
iv. Spore-bearers:-

Are absent.

IMcCONKEY PLATES.

These after 2 days incubation showed lactose

‘fermenting colonies only. They were of the usual

type.

| PRIMARY ANAERCBIC MEDIA.

Tube C. showed no curdling. Gram stained

contained no organisms.

SECONDARY




SECONDARY ANAEROBIC MEDIA.

Plate A, 5 days 0ld showed colonies of coli

type, 28 well as small and minute cclonies,

Plate B. remained sterile.

| LACTCSE=FERMENTING BACILLI,

Two colonies selected for study called

XVIII, 1 and 2, were found to be identical,

They were non-motile gram-negative bacilli

| which produced indol, were negative to Vosges and

Proskauer's test, did not liquefy gelatin, and pro-
duced acid and clot in litmus milk,
They produced acid and gas in lactose,

saccharose, and duleit peptone water, but no change

in adonit, inulin or inosit.

They were thus B.Neapolitanus (No. 72,
MeConkey) .

NON-LACTCSE-FERMENTING BACILLI.

None were present on the McConkey Plates,

BACILLI OF THE ACID-TOLERANT GROUP.

None were isolated.

COCCAL PORMS.

Two/
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Two strains isolated from Plate A. were

diplococci of the enterococcus type.

SPORE-BEARERS,

None seen in films or isolated.

GENERAL RESULTS.

Gram-positive bacilli of the acid-tolerant
type were scanty.

Gram-negative bacilli and coccobacilli
were numerous.

The lactose-fermenting bacilli isolated
were the Bacillus Neapolitanus.

o non-lactose-fermenting bacilli were '
present on the plates,

Coccal forms were numerous and varied, but

no streptococei in long chains were present,

Spore-bearers were absent,



SPECIMEN XIX.

AH. aged 4% months.

Male.

Charteris Ward, Roval Hospital for Sick
Children.

Examined 2Auvgust 20th 1912.

STATE.

Suffering from diarrhoera.

METHOD OF FEEDING.

Bottle—-f=d sinee birth; cow's milk and water.

At present albumen water and vhiskey.

HISTORY.

Was operated on for hernia in the leKay Smith
ward, and aftar dismiscal had diarrhoea. as
admittad for this causs to Charteris on August
Zrd and dismissed improved on August 13th.
Diarrhoea again became had, and Patient was
readmitted to Charteris on August 19th. Is
having 5 or 6 motions a day.

MO TION.
Obtained August 20th, is a pale green semi-

g0lid motion.

THE /



THE BACTERIOLOGICAL EXAMINATION.

GRAM STAINED FILMS.

3. Gram—=poeitive Bacilli: -

Are scanty, and are of two types. mhé
slender, straight or slightlv curved tvpe of
acidophilus, and the plumper straight forme of
the same organism. Both are preceent in very
small numbers.

ii. Oram-negative Bacillil and Coceobaeilli: -

Are present in a considerable majority and

are of coliform type.
iii. Cocecal Forms: -

tre present in small numbers, and-are
moderate sized gram-positive cocel and diplo-
cocel mainly of the enterococcus type.

iv. Spore-bearers: -

Are abesent.

McCONKEY BILE SALT LACTOSE NEUTRAL RED AGAR PLATES.,

These after 2 days growth showed lactose-

fermenting colonies of the ordinary tvpe and a con-

siderabls number of non-lactose-fermenting colonies.

The /



The non-lactose-farmenting coloniss formed ahout
5-10 »er cent of tha total colonies.

PRIMARY ANAFROBIC MEDIA.

Tube A, 4 days old, showad eloudiness and
deposit. This, gram-stained, showed gram-nepative
coliform bacilli along with a few gram-positive oval

cocci oceurring singly, in pa

(=5

rs, and in short
chains.

Tube B. alse showed cloudinsess and deposit
vhieh consisted of somewhat irregular slender
coccobacilll occurring in pairs and singlv. No

definitely bacililarv forms.

SECONDARY ANAFRORIC MFEDIZA.

Plate A, 5 dave old, showed colonies main-
1y of coll tvpe with a fer more minute.

Plate B. showed one minute colony.

From Plate A vwere obtained coli bharsilli and
bacilli of the acid-tolerant tvye. From Plate B
was obtained the very irregular cocco-bacillary
form of acidophilus.

LACTOSE—-FERMENTING BACILLI.

™o colonies were selected for study XIX.
1l and 2. XIX. 1 and 2 were both motile gram-
negative bacilii which were indol-positive, Vosges

and /
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‘ and Proskauer negative, liquefied gelatin and pro-
| duced Aacid and elot In litmus milk.
| XIX. 1, produeced acid and gae in lactose,
duleit, and adonit, but no ehange in saccharose,
dnilin and inosit.
€& monthe later it had lost the power of
. producing acid and gas in duleit peptone water.
XI¥. 2, produced acid and gas in laetocse,
and adonit, but no c¢hange in duleit, saccharose,
imilin or inosit.
€ months later it had lost the power of

produeing gas.

| NON-LACTOSE-FE RMENTING BACILLI.
| Two colonies kept for study XIX. 3 and 4.
These were identical In their reactions. They
were non-motile gram-negative bacilli, vhiech pro-
duced indol, did not liquefy gelatin, énd produced
no c¢hange in litrus milk. They produced acid and
gas in ghicose, mannit, duleit and saliein, but no
i change in lactose and saccharose.

Both produced acid but no gas in lactose
pevtone water in a fortnight.

Half a 24 hours agar slope cultured in-
trodueed subecutaneously, produced é superficial
ulecer with recovery.

BACILLI/




BACILLI OF THE ACID-TOLRWRANT GROUP.

The two strains isalatad were the extreme-
1y irregular cocco-bacillary form of acsidophilus.

COCCAL WORMS.

Non2 studied.

None se=en in films or iselated.

GENERAL RESULTS.

Gram—positive bacilli of the acid-tolerant
tvpe were scanty. |

Gram-nerative eoliform bacilli wers
numarous. 0f these,non-lactose~fermenters formed
about 5-10 per cent on the ieConkey Plates,

The non-lactose-fermenting were unnamed
varietiess, falling into Croup I of Lewis' claseifi-
ecation. Coceal forms were present in small numbers
and were mainly moderately plump enterococ~i.

Spore—-bearers were absent.



SPECIMEN XX.

G,C, aged 6 months,

lledical Out-Patient Departmentt Sick Children's
Hospital,

Examined fugust 20th 1912,

STATE.

Suffering from diarrhoes.

METHOD OF FETEDING.,

Has been on the bottle since birth.

HISTORY.
Patient has hed diarrhoea with some vomiting
for 3 or 4 days, several motions a day.

MOTION,

Greenish, loose, no blood or mucus,

THE BACTERICLOZICAL EXAMINATICN

GRAM STAINED FIELDS.
5 5 Gram-positive bacilli:-
Are extremely scanty. Those present
are straight or slightly curved bacilli of

acidophilus type.

34,/
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ii, Gram-negative bacilli:-
Are the dominant organisms in the
field. They are of rather plump coliform type.
iii, Coccal Forms:-
‘re numerous snd varied; some small
of entrocoécus type, many larger ., Most are

diplos, some isolated. No chains,

iv, Spore-bearers:-

Lre abgent,

McCONKEY PLATES. i

Three days old, showed numerous lactose-
fermenting colonies and a few non-lactose-fermenting
colonies. The latter formed about 3 - élper cent

| of the total.

PRIMARY ANAEROBIC MEDIA.

i
| Tube A, 4 days o0ld showed cloudiness with
E deposit,
Gram stained showed coliform gram-negative
| bacilli, and a considerable number of gram-positive
cocci in chains,

Tube B. showed cloudiness and deposit.

Gram stained showed yeasts.

SECONDARY/




::'320 .

Plate &, showed (5 days old) ecolonies of
coli type 2nd small and minute colonies. From these|
only B coli and diplococei were obtained.

Plate B, showed small and minute colonies.

From these yeasts only were obtained.

LACTOSE-FERMENTING BACILLI.

Two colonies were kept for study, XX. 1
and 2, These were motile gram-negative bacilli.
indol positive, Vosges and Proskauer negative, which
did not liguefy gelatin, and produced acid and clot

in litmus milk. They produced acid and gas in
| lactose but no change in saccharose, adonit, inulin,

or inosit,

XX, 1, produced acid and gas in duleit |
peptone water; whereas XX, 2, produced no change.

XX, 1, was thus B.coli Communis (No. 34
licConkey) while XX. 2, was B,Grinthal (No, 4 licConkey)

f guineapig inoculated intraperitoneally

with 2 ce. of & 24 hours broth culture of XX, 1. .

showed no sign of illness,

NON-LACTOSE-FERMENTING BACILLI,

Two/
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Two non-lactose-fermenting colonies were
kept for study, and were found to be identicsl in !
their reactions, XX. % eand 5, were motile gram-

negative bacilli which were indol negative and Vosges
and Proskauer negative, They did not.liquefy |
gelatin and produéed a slightly alkaline reaction in
litmus milk, i

In glucose and maltose they produced an
acid reaction but no gas, whereas in lactose, sacc-
harose, dulcit, mannit, salicin, adonit, inulin,
inosit, sorbit, raffinose and dextrin they produced |
no change,

They might thus have been considered to be
the Shiga-Kruse type of the Dysentery Bacillus had

they not been motile.

BACILLI OF THE ACID-TOLERANT GROUP,

None were isolated in this case.

COCCAL FORILIS.

Tere present in Tube A, as chains of strep-
tococeci, but only diplococei of the enterococcus

type were isolated.

SPORE-BRARERS./




SPORE-BEARERS,

Were absent, |

Gram-positive bacilli of acid-tolerant type
were very scanty in this case.

Gram~-negative bacilli were numerous,

The Lactose fermenting baecilli isolated
were B.coli communis and B, Grunthal,

Non-lactose-fermenting bacilli were present
on the lcConkey Plates, forming sbcut 3 - 4 per cent
of the total colonies. Those isolated had a re- !
semblance to the Dysentery group in cultursl charac-
teristics.

Coccal forms were fairly numerous.

Spore-bearers were =bsent,
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SPECIMEN XXI,

M.S. aged 11 months.
Male.
Dundsas Werd. Sick Children's Hospital.
Examined August 20th 1912.
STATE.
Suffering from acute diarrhoes.

METHOD OF FEEDING.

Was bettle fed. Latsly getting porridge, milk
puddirigs ete. 1Is at pressnt on albumen water.
HISTORY.

Patient started an attack of diarrhocea and

vomiting 2 davs ago, and has become very

cellapsed. Has been having 5 or 6 motions a

dav. Was admitted to Hospital yesterday.

AFTER HISTORY.

The patient recovered very quickly and was out

of hospit=2l in a few days.

MOTION.

Obtained August 20th. Greenish semi-solid

Stool, no blood or umucus.

THF,
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IV.

THE BACTERIOLOGICAL EXAMINATIONS

GRAM STAINED FILMS.
Gram—-positive Bacilli ;-

These are present in fair numhers.
Twe tvpes are present, the straight or slightly
curved moderstely slender tyvpe of aecidophilus,
and also the straight slightly plumper variety.
Gram-negative Bacllli and Ccccobacillii:-

These are the dominant organisms in
the film and are of coliform type.

Coccal Formns:i-—

Are seanty. Those present are diplo-
cocci of the enteroccoccus tvpe as well as some |
larger cocei.

Spore-bearersi—

Are gbsent.

MCCONKEY PLATES.

2 davs old shcwed lactose fermenting

and non-lactose-fermenting colonies.

The non-lactose—fermenting colonies

formed over 50 per cent of the total.

PRIMARY ANAEROBIC MEDIA.

Tmuaﬁf



Tube A. 6 davs old shoved cloudiness with
devosit, and contained large rnumbers of granm-nega—
tive coliform bacilli along with small nwrbers of
gram-positive bacilli of the acidophilus type.

Tuba B. showed a sediment bhut the super-
natant fluid remained clear. The sediment gram-
stained contained gram-positive baeilli., Straight
anid Pairly regular for the most part, but some ir-
regular and 2pproaching a coccal type.,

A glucose broth tube + 1% acstic acid re-
mained sterile.

Tube (. showed slight c¢loudiness with .
deposit, and gram-stained showed gram-positive diplﬁ—
cocei.,

Tubs D. showed slight curdling. Gram-

stained, it contained some small gram-positive cocci

growing in diplos and short chains of 4.

SECONDARY ANAKROBIC MEDIA.

Plate A. 5 davs showed some coloniss of
coli tvpe and also some small and minute colonies.

Plate R. showed rno growth.

Plate C. showed some very small, smooth
edged colonies from which diplococci were ohtainad.:

Plate/



Plate D. showed vsry small smooth edged
celonies, and from this also gram-positive diplo-

cocci ware obtained.

LACTOSE-FERMENTING BACTLLI.

one colony selected for study from the
MeConkey Plate had the following reactions.

It was a non-motile gram-negative bacillus,
which was indol positive, Vosges and Proskauer nega—
tive, did not liquefy gelatin and produced acid and |
clot in litmus milk., It produced acid and gas in
lactose and duleit peptone water, but ne change in
saccharose, adonit, inulin or inosit.

Was therefore B.schafferi (No 35 licConkey)

A guineapig inoculated intraperitorneally
with 2c¢c:of a 24 hours'hreth culture of this organ-

ism (XXI1.12) showed no sign of illness. |

NON-LACTOSHE-FERMENTING BACILLI.

Four colonies kept for study, XXI. 1, 2,
4 .and 5.
These were identical in their reactions.
.They were motile grsm-negative rocds which |
were indol positive, did not liquefy gelatin and

produced/
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produced s slightly alkaline resction in 1itmus
milk,

They produced acid and gas in peptone
vater but no change in lactose, mannit, duleit, sac—
charcse or ssaliein.

They were therefore Morgan's No 1 Bascillus.

Oni XXI.5 being tested as to its agglutina-
bility bv a serum obhtained through another strain of
Morgan's No 1 (XLIII. 6), it gave a completely nega-—
tive result. It is,therefore ,evident that the name |
"Morgan's No 1 Bacillus" covers more than one
variety of organism.

A guineapig incculated subecutaneocusly with
a 24 hours'sloped agar culture of XXI. 1 in normal |
saline developed a superficial ulcer, with complsete
recovery.

An exactly similar expsriment with XXI. 2
gave the same result.

A guinesa-pig inoculated intraperitoneally
with 2cc.of a 24 hours'broth culture of XXI, 5, show-
ed no sign of illness.

A mouse fPed for three successive days on
bread soaked in broth cultures of XXI. 2 remained

well/



fae)
Ld
w

well.

BACILLY OF THE ACID-TOLERANT GROUP.

Though thesa were present in fair numbers
in the primary films, Plate B. rsmainesd sterile,

therefore no members of this group wers isolsted.

COCCAL FORMS.

Two strains ¥XI. B. and ¢. were both iscl-
ated from Plate D. |

They were oval gram-positive diplococei of
the enterococcus type, but no particular study was

made of them.

SPORE—-BEARFERS.

None were seen in the films or isoclated.

GENZRAL RESULTS,

Gram-positive bacilli of the acid-tolerant
group were present in fair numbers in the original
films.

Gram-negative bacilli were, however, con-—
siderably more numerous.

More than half the colonies on the

MeConkev/



McConkey Plates were nori-lactose-fermenting, and
31l of these which were studied were Morgan's No 1
Bacillus. :

Cocccal forms were scanty and were of the
usual diplococcal tyope.

Spore~hearers were ahsent.



230.

SPECIMEN XXIV.

A.F. aged 5 months.

kale.

Charteris Ward, Roval Hospital for Siek Children.
Bxamined November 3rd 1913.

STATE .

Severe recurrent di arrhoes.

METHOD OF FEEDING.

Has been on the bottle since birth; cow's milk

andl water. At present on albumen water.
HISTORY.

Patient has hai frequent attacks of vomiting

am. diarrhoea during the last 2 months. The

[

present one started a few days ago and is severe;
had 6 motions and vomited 3 times yvesterday.

Blood has never been noticed in the motion.

MOTION.

A very loose greenish motion. No blood or

micus present.

THE BACTERIOLCGICAL FEXAMINATION.

GRAM/ |



J =t

: 42 3

GRAM STAINED FTILMS.
Gram-positive bacilli:-

Are extremely scanty. Those present
are rather short squat bseilli of the occasion-
ally met with, plump tvpe of aecidophilus.
Gram-negative baeilli and coceobansilli:—

Are the dominant variety present.
Vary somewhat in their morphology, btut are
colii-form.

Coecal forms:-

‘Are fairly numerous. Most are gram—;'
positive diplos of the enterococcus tvpe, but
there 1s a considerablie amount of variation in
size. Some isolatad oval coeci.

Spore-be wers.i-

Are sheent.

UeCONKREY PLATES.

Theae after 2 davs incubation showed

lanto se-fermenting colonies. T™e latter formed

about 5 or 6 per cent of the total colonies.

PRIMARY ANAEROBIC MEDIA.

muhe /



Tube A. showed cloudiness and deposit, and
the film contained gram-negative coli-form baciili,
and diplococel of the enterococcus type.

Tube B. cshowed some deposit, and gram
stained showed short, moderately plump gram-positive
baciii.

T™ube C. sboved slight cloudiness ard
deposit, and it showed in the film smali gram-

positive diplococei.

SECONDARY A NAFEROBIC MEDIA.

Plate -A. showed come colonies of coli tvpe
and a few small and minute colonies.

Plate B, showved a pure growth of minute
smooth-edged colonies of the acidophilus type.

Piate C. showed some small coloniss, and
also some large vhite colonies, probakly contamina-

tions, from which staphylococcus albus was obtained.

LACTOSE-FERMI'NTING BACILLI.

™o colonies were selected for study from
the McConkey plate ealled XXIV. 1 and 2.

They were motile gram-negative bacililii
¥hich were indol positive, Vospes and Proskauer nega-

tive,



negative, and did not liguefy gelatin. They pro-
duced acid and clot in litrus milk, a2cid and gas in
lactose peptone water, but no change in saccharose,
adonit, inulin, inosit. X¥Iv, 1, also produced acid
and gas in dulecit peptone water while XXIV. 2,
produced no change.

XXIV, 1, was thus R.coli communis (No. 34
¥eConkev ), while XXIV. 2, was B. Grinthal (No. 4

pfeConkev ).

NON-LACTOSE—~FIRMFENTING BACTLLI.

T™vo studled in this case X¥IV. 5 and 6
vere found to be identical in their rea~tions.

They vere motile gram-negative bacillii,
indol vositive, Vosges and Proskauer negative, whieh
produced a sliphtly 2lkaline reaction in litrmus miik |
and did not licquefy gelatin. ' They produced acid
and gas in plucose peptone water but no change in
lactore, mannit, dulcit, s=zccharose and salicin,

They had thus 21l the resactions of Morgan's
No. 1 Bacillus. XX1v. 6, wvas tested as to its
agglutinability by a serum prepared by myself in a
rabbit vith a strain of lorgan's No. 1, isolated

from/



1y with 2 ce. of 2 24 hours broth culture of XXIV. 5

—~

from another case of diarrhoea, (XLIII. 6,) with
positive results; complete agglutination being pro-
duced in a d4ilution of 1 - 5000, which was the full
titer of the serum.

A puineapig was inoculated subeutaneously
with a 48 hours agar slope culture in saline of
XXIV. 6, with no apparent effect bevond slisht super-
ficial ulceration.

A guineaplg wae inoculated intraperitoneal-

|

with no apparent efrect.

BACILLI OF THFE ACID-TOLERANT GROUP.

Those isolated from Plate B. were short
bacilli of the acidoohilus type, though rather
plumper than usuzal. rr'helﬂ.;ﬂ' ragisted the addition of
‘4 per cent of acetie acid to glucose broth and to

glucose ggar.

COCCAL FORMS.

Those isolated were diplococei of the

enterococcus type and the staphylococecus albus.

SPORE-BEARERS .

None/



None seen in films or isolated.

GENFRAL RESULTS.

In the films gram-negative bacilli were in
a great majority over gram-nositive bacillii of the
scid-tolerant type.

The lactose-fermenting organisms isolated
were varieties met with in normal cases.

Non-lactose—fermenting were present in
large numbers, forming 5 - 6 per cent of the colonies
on the McConkey Plates.

Those isolated were Morgan's No. 1 Bacillus.

Coceal Forms were fairly numerous in the
films but streptococei in long chaine were absent.

Spore-bearers were absent.
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SPECIMEN XXV. (from same case as XIX.)

A.H. aged 5 months,

Male.

ﬁharteris Ward, Royal Hospital for Sick
children.

Examined September 6th, 19212.

STATE.

Recovered from diarrhoes.

METHOD OF FEEDING.

Ig now getting milk and water once more.

HISTORV.

Since date of obtaining the last specimen,

patient has recovered from the attack of diarr—

hoea, but is etill very thin. Only 1 or 2
motions in the 24 hours nov.
MOTION.

is a yellowish-green semi-solid motion.

THE BACTERIOLOGICAL EXAMINATION.

GRAM STAIWED FILMS.

: (24 Gram-positive Bacilii: -
are now much more numerous than in specimen
XIX. They are of the moderately slender,

straight/



straight or slightly curved acidophilus tvoe.
ii. Gram-negative-bacilli and Cocco-bacilii: -
Are much less numerous than in XIX. Are
of coliform type.
iii. Cocecal Forms: -
Are moderately numerous. Are mainly

diplococel of the entero-coccus tyne. Are on

the average smaller organisms than the coccal

forme seen in YIX.
jiv. Sporebhearers: -

As before, are absent.

MCCONKEY PLATES.

Aftery 2 dayvs growth showed numarous
lactose-fermenting colonies with 2 non-lactose-
fermenters.

One of these proved in fluid medium to be
a lactose fermenter.

Proportion of non-lactose-fermenters to
total colonies was under °1 per cent.

NON—-LACTOSE-FERMENTING BACILLI.

The non-liactose-fermenting bacillus

selected for study was found to be a lactose-ferment-

er in fluid medium.

GENERAL/



GENERAL RFSULTS.
In comparison with specimen XIX the
differences are: -

B large increase of bacilli of acid—tolerant
group.

ii. a decrease in the films of gram-negative
bacilll.

iii. a great decrease on MeConkey Plates of

non-lactose-fermenting colonies.



SPECIMEN XXIX.

M.M, aged 4 months.
Female.
Charteris Ward. Royal Hospital for Sick
Children.
Examined October 15th 1912,
STATE.,
Suffering from acute diarrhoes,
METEOD OF FERDING.
Bottle-fed since birth. On albumen water at
the date of examination,
HISTORY.
Was admitted to the ward on the 9th October,

suffering from acute diarrhoea, which had

started a few days previously. Has been
having 5 or 6 motions in the 24 hours. Very
collapsed,

MOTION,

A large slimy stool of olive-green colour,.

Smell only slight. Some mucus. No blood.
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THE BACTERIOLOGICAL EXAMINATION.

GRAM STAINED FIELDS,

Gram positive bacilli:-

Are present in fair numbers but are con-
siderably out-numbered by the gram negative.
Those present are rather stout straight
bacilli some of fair length; larger than the
usual scidophilus type. None of the slender
slightly curved variety are present. Tlo
headlet, no bifid forms, no threads.

Gram negative bacilli and cocco-bacilli:-

These constitute the greater number of
the organisms present. Vary considergbly in
size, some being small, others fairly large
and plump.

Coccal Forms;-

These are fairly numerous, being more
numerous than the gram-positive bacilli. but
less numerous than the gram-negative. Are

almost all gram-positive,
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iv. Sporebearers:-

None present in films.

MGCONKEY BILE SALT TLACTOSE AGAR NEUTRAL RED

: PLATES,

Showed at a rough estimate about 1,500 lactose
fermenting colonies,

No non-lactose fermenters present,

PRIMARY ANAEROBIC MEDIA.

Tube A. 4 days o0ld showed considerable cloudi-
ness with white deposit. Gram~-stained showed gram-
negative coliform bacilli as the chief organism.
Gram-positive diplococci was also fairly numerous,
those being mainly raéher plump and not lanceolate.:

There were o very few stout gram-positive
baeilldi, isolsted, or in pairs end to end, probably
of the =scidophil group, but these are relatively
very scanty. A very few stout rather thick gram-
positive bacilli were present.

Tube B, showed fairly marked cloudiness with

deposit/
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deposit, Grem stained showed short fairly slender
gram-positive rods, straight for the most part, ends
square or slightly rounded off, many occurring in
diplos or short chains, There are also one or

two larger plumper gram-negative bacilli which seem
to be a different species. None of the gram-

positive bacilli show bifurcation or bianching.

Tube C, also showed cloudiness with deposit,
Organisms are for the most part gram-positive coceci |
of different kinds, some isolated spherical coceci,
and diplococei, One or two gram-positive bacilli,

Tube D. showed curdling; gram-stained the whey
showed some large and long gram-positive baeilli,

along with some small diplococei.

SECONDARY ANAFROBIC LEDIA.

All 5 days old.

Plate A. showed a growth of colonies the great
ma jority of which were small and minute, up to a
very small pin head size, a few larger of the colil
type. Under the low power all the minute and very |
small colonies resembled each other in appearance
being plain round colonies slightly ragged in the

centre/



centre, differing only in that some are translucent
while others are much darker and more opaque.

Plate B. showed a growth of small and minute
colonies. The minute under the low power were of
the translucent type described on Plate A, . there
being a very small number of the opaque variety
present, The larger colonies are dark brown and
opague under the low power,

Plate C. showed a fair number of colonies
mainly of the coli type with a small number of small
and minute colonies,

Plate D, showed a small number of small colo-
nies. These under low power were opague syhericali

browvnish colonies,

LACTOSE PFERMENTING BACILLI.

The reactions of two of these XXIL 1 and 2 were
as follows. They were identical in 8ll tests. |
They were motile gram-negative baecilli, which did
not liguefy gelatin in 5 months, produced indol,
were negative to Vosges and Proskauer, produced
acid and clot in litmus milk.

Growth on ager and in broth uncharacteristic.

|

Produced/



244,

Produced acid and gas in lactose, saccharose
and dulcit peptone water, the aecid in the dulecit
fermentation tube bheing present in the anserobic
part of the tube only, in both coges; no change in
adonit inulin or inosit peptone water,

In sddition they both produced acid and gas in
glucose, mannit, subit, raffinose, gelectose,
m:altose, and dextrin, but no change in salicin.

These corresponded in reactions to Bacillus
71. group III of McConky's classification,

A mouse wags fed for 5 days with bread soaked
in broth cultures of XXIX.2. without fatal result.

Put through the tests 4 months later these

organisms were found to be unchanged,

NON-LAOTOSE~-FERMENTING BACILII.

None were present on the llcConkey Plate.

BACILLI OF THE ACID-TOCLERANT GROUP,

Six cultures of organisms of this group were
8tideed . XXIX, 10, 11, 12, 13,6 15, and 16.
These were of two types, XXIX, 10 and 15 be-

longing/



belonging to one type, while XXIX, 11, 12, 13 and
16 belonged to the other.

XXIX. 10. (Isoclated from Plate B,

J{ORPHOLOGY. (Glucose agar stab 4 days old)

Is a very slender gram-positive bacillus;

a few rather thicker forms: one or two headlet
beseilli. Have a tendency to occur in clusters
side by side.

(Glucose broth anserobic 4 days old)
slender gram-positive bacilli; most are only of
moderate length, but there are several long thread
forms.

(Glucose broth anaerobic 1 month old)
slender graﬁ-positive bacilli, straight or slightly
curved, moderate length, a great many partly or
completely decolourised. No bifid forms,

GLUCOSE AGAR PLATE (ANAERCBIC) -

Minute and very small,smooth edged.

GLUCOSE AGAR STAB -

Showed in 2 days strong growth starting

about ; inch from the surface.

GLUCOSE/
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BROTH ANAEROBIC -

Cloudiness with heavy whitish deposit in
3 days. (Non-motile bacilli.)
GELATIN STAB, (Room temp. )

In 2 days showed a delicate growth right
up to surface.

GLUCOSE RROTH + .47 ACETIC AGID ANAEROBIC -

A

A good growth occurred with cloudiness
and deposit.

GLUCOSE AGAR STAB - i

Repeated after 1 months artificial culti- |
vation. A very feeble growth occurred in the upper

part of the stab; a thick growth below,

XXIX, 15. (Isolated from Plate B,)

MORPHOLOGY. (Glucose agar stab 4 days old)

Gram-pogitive bacilli, most of them thin,
of moderate length. Resembles XXIX, 10,

(Glucose broth ansercbic 4 dsys) long
glender bacilli gram-positive, non-motile.

(Glucose broth anaserobie 1 month old)
a very few slender gram-positive bacilli, but the ‘
great majority are decolourised degenerate or dead ‘

forms. /
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GLUCOSE AGAR PLATE ANAEROBIC -

Ilinute smooth edged colonies.

GLUCOSE AGAR ©STAB -

In 2 days faint growth appeared, in 4 days
there was a strong growth starting i of an inch
down the stab, a very feeble growth near the sur-
face,

GLUCOSE BROTH ANAEROBIC -

Showed after 4 days slight cloudiness with
considerable deposit.

GLUCOSE BROTH + .47 ACETIC ACID -

Slight cloudiness with deposit.
GELATIN STAB - (Room temp.)

Feeble growth extending up to the surface,

CXEIE. 4.

MORPHOLOGY. (Glucose agar plate anaerobic 4 days

old)
Short straight slender gram-pogitive
bacilli: a few are slightly curved: a few are diplo-

bacilli,

GLUCOSE/



248,

GLUCOSE AGAR PLATE ANAEROBIC-

Small and minute colonies, white, moderate-
ly dense. Under low power pale delicately granu-
lar smooth edged colonies tending to remain discrete,

GLUCOSE AGAR STAB -

In 4 days thick growth extending right
up to the surface,

POTATO ANAXROBIC - |

Growth of small white colonies.

AGAR SLOPE ANAEROBIC -

Growth of minute smooth edged colonies

visible to the naked-eye in 2 days.

GELATIN STAB -
In 2 days strong ribbon growth extending
up to surface.

GLUCOSE BROTH + ‘4% ACETIC ACID -

Cloudiness with deposit.

GLUCOSE BROTH - !

Cloudiness with deposit. Produced
strongly acid resction in 3 days in lactose, sacc-
harose duleit, inulin, gluccse, mannit, salicin
and maltose broth.

A mouse fed for 5 successive days with
bread soaked in glucose broth cultures of XXIX. 11

remained /



remained well.

XXIX. 12, 1% and 16 were also of the facultative

anaerobic ftype.

COCCAL FORNE--

Two types of diplococcei also were studied)
XXIX, 6 and 18 belonging to the first, XXIX. 7 and
8 to the second, Both types were fairly numerous

in the original gram-stained fields of faeces.

XXI1X. 6. (Was isolated from Plate B.)

MORPHOLOGY. (Glucose agar stab 4 days o0ld)

Is a plump gram-positive coccus occurring
mainly in pairs. : They are a little larger than
the usual enterccoccus, but it is quite possible

they are varieties of this organism; llost are
oval with rather pointed ends.

GLUCOSE AGAR STAB -

Fairly thick growth all down the stab,

GLUCOSE AGAR PLATE -

Small colonies of very small pin head
size,

AGAR/



AGAR SLOPE ANAZROBIC -

Growth of very small colonies visgible in
2 days.
GELATIN OSTAB -

This growth all down, No liquefaction,
Before isolation it resisted Pasteurisation at

80° ¢. for 5 minutes.

XXIX. 18. (Isolated from Tube C.)

MORPHOLOGY. (Glucose asgar stab 4 days)

A gram-positive coccus of the enterococcus
type occurring mainly in pairs but also in small
clusters,

(Glucose broth 24 hours) gram-positive
goccus in diplos and small clusters and also in
short chains,

GLUCOSE AGAR STAB -

In 24 hours thick growth all down the
stab.

AGAR SLOPE ANAEROBIC -

Spherical smooth edges isolated colonies

of the usual strepto-coccus type.

ORDINARY/
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ORDINARY BROTH -

Slight cloudiness with deposit in 24
hours.

GLUCOSE BROTH -

In 24 hours marked cloudiness with deposit,

GELATIN STAB -

Delicate growth all down, No lique-
faction.

BLOCD SERUM -

Small round discrete colonies.

LITMUS MILK -

Acid and clot in 3 days.

PEPTONE WATER -

o growth,
In lactose, salicin, saccharose, raffinose¥
inulin and subit peptone water, no acid or gas was
produced . It was doubtful whether any growth took
place in these tubes although the inoculating
culture was tested and found to be alive. Tlo
reduction of neutral red.

A mouse fed for 5 successive days on
bread soaked in glucose broth cultures of this
organism suffefed no ill effect.

XXIX, 7./
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XXIX. 7. (Isolated from Tube D.)

MORPHOLOGY . (4 days old glucose agar stab)

Is & gram-positive coccus or cocco-bacil-
lus, occurring in pairs, isolated and in clusters.

Is a much more delicate organism than XXIX. 6 or 18.

Visible in 24 hours as a delicate growth
2ll down the stab. This always remains a delicate
growth.

GLUCOSE AGAR FLATE -

Small streptococcus-like colonies, fegular
border, small pin-head size,

AGAR SLOPE AN'ERCBIC -

A faint filmy growth was visible in 24
hours, and this had the same appearance at the end
of 24 hours. Cﬁlonies flat and filmy and showed
a marked tendency to coalesce, In 3 days isolsted |
colonies were considerably larger than the ordinary:
streptococcus type: still remained flat and filmy.

GRLATINE STAB - i

|
In 2 days a very delicate growth all down |

the stab was visible. No liguefaction of the

gelatin/



253‘

gelatin took place.

SPORE BEARERS -

None were seen in films or were isolated

in this case.

GENERAL RESULTS.

Gram-negative Bacilli of coliform type
were the dominant organisms in the field. Those
isolated and studied were found to be Lactose-
Fermenting- Bacilli of the type No. 71 of licConkey's
Classification, Non~Lactose~-Fermenting Bacilli
were not found on the Special Media used for their -
isolation.

Gram-positive Bacilli of the acid-tolerant
type were present in fair numbers, Members of
both the main varieties of this group were isolated,
the anaerobic type or Bacillus Bifidus of Tissier,
and the facultatively anaerobic type or B, acido- !
philus of Moro.

Coccal forms were numerous and 2 varieties
were isolated, one heing of the type of the entero-f

coccus, the other being a not hitherto described

variety./



variety.
opore Bearers were absent.
ADDENDUIL.

The ordinary broth emulsion of faeces of
this case was left in the incubator for 3 weeks,
when two lcConkey Plates were spread.

These after 2 days incubation showed pure |
growth of lon-Lactose-Fermenting Colonies.

Two picked out. called XXIX, 22 and 23

were found to be identical in their reactions.

They were motile gram-negative bacilli
which produced indol, were negative to Vosges and
Proskauer test, and did not liquefy gelatin,. Both
produced an alkaline reaction in litmus milk in =
week, Both produced acid and gas in glucose and
galactose, no change in lactose, saccharose, duleit|
adonit, inulin, inocsit, mannit, salicin, sorBit,
raffinose, galactose, maltose and dextrin, peptone
water. i

Were both therefore Morgans No. 1 Bacillu%.
That is to say that the faseal emulsion from which |
when fresh only lactose fermenting colonies were |

obtained,/
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obtained, contained sfter 3 weeks incubation
Morgan's No. 1 Bacillus in pufe cﬁlture.

To the general results one must therefore
add, that Morgan's No. 1 Bacillus w=2s also present

in the faeces in extremely small numbers.
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SPECIMEN XXX.

A.B. aged 4 vears.

Charteris Ward, Royal Hospital for Sick
Children.

Examined October 12th, 19123,

Acute Pyelitis. (eoli.)

A

23

pecial catheter specimen of urine and
a specimen of Taeces were obtained from this case
with the object of comparing the coli of the fasces|
and those of the urine.

The MeConkev plates from both urine and
faeces shoved onlv lactose-fermenting colonies.

One selectad from the plate from urine
called XXX, 2, was a non or very slightly motile
gram-negative bacillus, which was indol-positive,
Vosges and Proskauer negative, did not liguefy gela-

tin, and produced acid and clot in litms milk. It

produced acid and gas in lactose,dulcit, glucoss, |

|

mannit, sorbit, gelactose, salicin, maltose and |

dexterin peptone water, but no change in sacchqroseL
adonit, inulin, inosit, and raffinose.

XXX. 8, from the faeces differed in being

actively/
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actively motiie and in producing acid and gas in
saccharose and raffinose peptons water.
| XXX. 2, vas therefore B.coli comnunis

though less motile than usual for this type, while
X¥X. 8, was No. 71. MeConkey.

2 ce. of a 24 hours broth culture of XXX.
2, introduced intra-peritonezlly to a guineapig
produeed no effect.

A mouse fed for 5 consecutive dave with
bread soaked in broth cultures of XXX. 2, showed no

sign of 1llness.



258,

SPECIMEN XXXI.

M.L. aged 7 months.
Female.
Charteris Ward, Royal Hospital for Sieck childmm.
Examined October 17th, 1912.
Case of empyema. 15 normal gastro-intes-
tinally.

METHOD of FEEDING.

Has had the bottle sinee birth: cow's milk
and water.
HISTORY.

Patient was admitted in September
suffering from empy=ma, which has begn drained.
Bowels ars regular and she has never suffered from
diarrhoea.

MOTION.
Obtained October 17th, is fairly soliqd,

yellowish, odour slight.

THE BACTERIOLOGICAL EXAMINATION.

GRAM STAINED FIELDS.

i. @ram-positive Baecilli.

Are present in considerable numbers. Are

mainly/
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mainly of the straight or slightly curved moder-
ately slender aclidophilus varisty, others of the
slender straight "B.Exilis" type.
Cram-negative Bacilli and Coccobacilli.
These are numerous and varied,out-numbsr-
ing the gram-positive. Are all of the coli-form

type. Some vsry small, others of moderate size

and thickness.
Coccal Forms.
Are fairly numerous of varied morphology.

Many ave smell lanceolate diplococci of entero-
coccus type. Some are rather large oval cocei,
iscolated for the mest part. Some very slender di-
plococei. Most are gram-positive, but there'ara a
few gram-negative.

Spore Bearers

Are ahasent.

MCCONKEY PLATES.

Showad after 2 days incubation a good

. growth of lactose-fermenting colonies of the ordina=

ry type, and one non-lactose-fermenting.

A
This gave on counting, a percentage of -1%

of non-lactose fsrmenting colonies to the total.

PRIVARY/



PRIYARY ANAFEROBIC MEDIA.

Tube A. 6 days old showed cloudiness and
deposit.

Gram stained, a mixture of gram-positive
bacilli of acldophilus type with gram-negative bacilii
coliform, along with a few diplococei of enterococcus
type.

Tube B. showed slight cloudiness with de-
posit. Gram-stained showed straight or slightly
curved slender gram-posiftive bacilli of acidophilus
type.

Tube €. showed slight cloudiness with depo=!
sit. Gram-stained showed scme coliform gram-negative
bacilli, and some gram-positive diplococeci.

Tube D. showed slight clotting,gram-stainsd

showed gram-positive diplococei.

SECONDARY ANAFROBIC MFDIA.

Plate A. 8 days old showed round whitish
colonies of coli type, small pin-head size: also still
smallsr grayish colonies very thin: and numerous very
' small and minute colonies. These last constitute much
the greatest number of the colonies.

Plate B. showed rather degenerate colonies

of/



fav}
(oF
=

of pinhead size, in fair numbers and a large nunber
of very small filmy colonies rather irregular in out-
line. 7Prom both B.acidophilus. was obtained.

Plate 0. showed some colonies of coli tyve
and small coloniss of streptoccccus variety from whith
diplococel were obtained.

Plate D. showed mainly very small colonies

which under the low power had the outline of a rosete

LACTOSE-FERMENTING BACILLI.

Two lactose-fermenting colonies were select
ed from the McConkey Plates for further study, named
XXXL.y B & 3.

XXXI,2, was a nen-motile gram-negative bhadl-
lus which produced indol, was negative to Vosges and
Proskauer's test, did not liquefy gelatin, and pro-
duced acid and clot in litmus milk. It produced acid

and gas in lactose, saccharose and duleit peptone

| water, but no change in adonit, inulin or inosit.

Put through these tests again, after an in-
terval of four months, its reactions were idsntical,
except that it gave very slightly Vosges and Pros-

kauer's rezction.

NON-LACTOSE~FERMENTING BACILLI.

The single non-lactose-fermenting colony

on the McConkey Plates was kept for study, XXXI,1.

This/
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This was a motile gram-negative bacillus

which did not produce indol, nor Vosges and Proskau-
er!s reactioh, did not liquefy gelatin, and produced
acid, but no clot in litmus milk in a fortnight.
It produced acid and gas in glucose mannit and dulct,
but no change in lactose, saccharose, salicin, adont,
imulin or inosit. It had thus the cultural characte-
ristics of B.Paratyphosus A. but when tested as to
its agglutinabllity by Para A.serum of a Titer of
1-6000, it was completely negative, even in 1-100.

2 cc. of a 24 hours' broth culture of this

organism introduced intra-peritoneally to a guinesa-

pig, produced no apoarent effect.

BACILLI of the ACID-TOLERANT GROUP.

Three of thess were selected for study
IXXI< 7, 8-8and 9. 7 was isolated from Plate A.,

8 and 9 from Plate B.

These were morphologically very similar
and though it was at first thought they were differ-
ent, owing to differsnce in appearance of the origi-
nal selected colonies on the gluccse agar plates, and
also some difference in glucose agar stab cultures,
on further subculturing they appeared to be identical

XXXI. 8.

MORPHOLOGTICALLY is a moderately slender gram-positie

bacillus/
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' bacillus of the usual straight or slightly curved
acldephilus type. This organism has heen reveatedly
examined during 5 months artificial cultivation, and

has always preserved the same appsarance when in young

culture.

GLUCOSE AGAR PLATE ANAFRORIC.

Colonies varying in size from minute to a
very small pinhead size. They are smooth-edged and

rather more dense than the ususl typs.

GLUCOSE AGAR PLATE AFTROBIC.
- Similar anoearance. 0Golonles rather more
delicate.

AGAR SLOPE AFEROBIC.

Minute delicate colonies, poor growths.

ORD BROTH AEROBIC.
Very feeble growth.

GLUCOSE BROTH AFROBIC.

. Cloudiness and deposit in 2 days.
I

| GLUCOSE BROTH +:490f acetic acid.

Cloudiness and deposit.

| GLUGOSE AGAR STAB.
|

Thick growth all down stab, growing up to

| the surface.
|

| POTATO/



POTATO AFROBIC.

Growth of whitish colonies.

GELATIN STAB,

No growth.

ACID PRODUCTION.

In Lactose, saceharose, duleit, inulin,
glucose, mannit, saliein and maltose broth, it pro-
duced a very strong acid reaction in all in 3 days:

litmus milk aeid and clot.

6 Mice f=d for 7 days on bread soaked in
glucose broth culturses of this organism, remained
well and lively.

¥X¥xI., 9, showed a great tendency to grow

in ¢hains, as strepto-bacilli.

COCCAL FORMS.

3 Strains of cocci were studlied XXXI.4, 5
and 11, XXXI 4 & 5 were isolated from Plate A., XXXI
11, from Plate D.
X¥XI. 4 and 5 turnsd out to bs identieal in
all respects and were of the ordinary enterococcus

type.

MORPHOLOGY .
They occurred in glucose agar stabs as

diplos/



T2
(o))
(o))

diplos 2nd short chains. In glucose broth some fair-

ly long chainsg were seen in films.

| GLUCOSE _AGAR PLATE.

Small smooth-edged dew-dron-like cnlonies

of small pinhtead size.

| GLUCOSE AGAR STAB.

Good growth all dovn stab.

BLOOD AGAR AFROBIC.

Growth minute colonies.

GLYCERINF AGAR AXROBIC.

In 2 days no visible growth.

ORDINARY AGAR STAB.

In two days no growth.

| POTATO AEROBIC.

No growth.

LITMUS MILK. -

Acid in 2 days.

ORD. BROTH.

No erowth.

|GELATIN STAB.

No growth.

|GLUCOSE BROTH ANAFROBIC

Cloudiness/



| ¢loudiness with deposit in 2 days.

AGAR SLOPE AFROBIC.

Feeble filmy growth of colonies which show

no tendency to resmain discrete.

In peptone water XXXI., 5, produced acid

¥

but no gas in lactose and saccharcse, no change in

' salicin, raffinose and sorhit.

The other type of coccus isolated was XXXI.
' 11. This morpholcgically differed from ¥XYXI. 4 & 5,
' in being much coarser and more irregular in films made
. from the glucose agar stab culture, but in a film
;made,a glucose breth culture, it appeared identical
with YXX1.4 & 5. 1t showed the same cultural charac-

| teristics, but its action on sugars was not tested.

It also, did not grow in gelatin stab.

SPORE BEARERS.

None were seen in this case or isolated.

GENERAL RESULTS.

Acid-tolerant Bacilli were present in large
numbers in this case, and were of acldophilus type.

Gram-negative bacilli were present in still larger

numbers. /
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numbers. O0f these lactose-fermenting b.coli were
in an enormous majority: non-iactose fermenting bacil-
11 were present in very smsall numbers, there heing
about 1 to 1000 1lactose fermenters. A bacillus in-
distinguishable culturally from R.Paratyphosus A. was
isolated, but its agglutination reactions proved it
to be quite distinect.

toecal forms were fairly numerous. Varie-
ties both of the regular enterococcus tyoe and of the

irregular heat resisting type were isolated.

SPORE BEARERS were ahsant.
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SPECIMEN XXXII,

- H, aged 1 year 6 months,
liale,
Charteris Ward, Sick Children's Hospital,
Examined October 16th 1912,
STATE,

Patient is normal gastro-intestinally. Is in
hospital for poliomyelitis.

HISTORY.
Has never suffered from diarrhoea to any extent.

METHOD OF FEEDING.,

Has been getting a mixed diet lately,
MOTION,
Obtained October 16th 1912; is brownish in col-

our, of firm consistence.

THE BACTERIOLOGICAL EXAMINATION,

GRAM STAINED FILMS,
s Gram-positive Bacilli: -
Are scanty, A small number of these are
moderately slender bacilli of the acidophilus,
and there are also some very small delicate

baeilli/
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baeilli.

Gram-negative Bacilli and Coccobacilli: -

Coliform bacilli are present in consider-

sble numbers, being much more numerous than the |

gram-positive bacilli of acid-tolerant type.

Coccal Forms: -

Are numerous and varied, Many sre diplo- |

cocei of the enterococcus type; others are of
the same shape but larger, while there are some
very small diplocoeci with pointed ends, In
addition to these gram-positive forms there are
algo gram-negative diplococcl of varying size,
some with very pointed ends. There are elso
oval isolated gram-positive cocei,
Spore-bearers: -

Are present in fair numbers, They are
large gram-negetive bacilli bearing an oval
spore at the end, Jorphologically they

resemble the Bacillus Putrificus of Bienstock.

McCONKEY PLATES.

|
|
|

Showed numerous lactose-fermenting colonies

and also a very few white colonies.

The number of non-lactose-fermenting

colonies/
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colonies is sbout *2 per cent of the total.

PRIMARY ANAEROBIC MEDIA,

Tube A, 4 days 0ld showed cloudiness with
deposit, Gram-stained, it showed gram-positive
diplococci of enterococcus type, occurring in pairs,
clusters and short chains; and gram-negative bacilli
| eoliform, These 2 varieties are in about equal
numbers, No gram-positive bacilli present.

Tube B, showed cloudiness and devosit,
and contained rather delicate and polymorph gram-
positive cocco-bseilli, many occurring as diplos.

Tube C, showed cloudiness and deposit, and
| contained gram-negative coliform bacilli, along with |
gram-positive diplococei.

Tube D, showed clotting with a large amount
of whey, In films spread from the whey, only gram-

positive diplococei were to be seen,

SECONDARY ANAFROBIC MEDIA,

Plate A. 4 days old showed small and minute|
colonies only, smoothedged and delicate. From this
plate oval gram-posgsitive diplococci were isolated.

Plate B, showed good growth of minute |
colonies with a few small white denser colonies.

Prom/



From these polymorph gram-positive cocci-
baecilli were obtained,

Plate C. showed very small cclonies, and
from these gram-positive diplococci were obtained.

Plate D, showed growth of minute colonies
with slightly larger colonies as well, Prom these

| large oval gram-positive diplococei were obtained.

| LACTOSE-FERMENTING BACILLI.

2 colonies, XXXII. 2 and 3 were selected
for study from the MeConkey Plates, These were
identical in their resactions,
They were motile gram-negative baeilli,
- which did not produce indol, were Vosges and Proskauer
negative, did not liquefy gelatin and produced acid
and clot in litmus milk, They produced acid and
gas in lactose peptone water, no change in saccharose
| duleit, adonit, inulin, oF inosit,
They were thus No, 7 MeConkey, an unnamed

| and rather rare variety.

t=

NON-LACTOSE-FERMENTING BACILLI,

One colony cslled ZXXII, 1 selected for
study,

This was a motile gram-negative bacillus

:which;
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| which was indol negative, Vosges and Proskauer

negative, did not liquefy gelatin, and produced acid
but no clot in litmus milk in 3 weeks.

It produced acid and gas in glucose,
mannit, sorbit, galactose, maltose and dextrin
peprtone water, but no change in lactose, duleit,

saccharose, salicin, adonit, inulin, inosit, or

| raffinose,

A guineapig inoculated intraperitoneally
with 2cc, of a 24 hours' broth culture of XXXII, 1,
showed no sign of illness,

IXXII, 1, was tested as to ite agglutin-
ability by a Morgan's No, 1.Bacillus serum with
negative results,

Is therefore an unnamed variety helonging

to group H. of Lewis's classification,

BACILLI OF THE ACID-TOLERANT GROUP,

3 strains XXXII, 4, 5, and 6 were igolated |
from Plate B, They were all of the irregular cocco-
bacillary type of acidophilus, were acid-resistant,
grew bhadly in ordinary broth, but well in glucose
broth and on glucose ager, and their colonies on

glucose agar plates were of the smooth edged variety.

COCCAL FORMS./




COCCAL FORMS,

One strain XXXII, 9, isolated from Plate
D, was a rather coarse irregular gram-positive cocco-|
bacillus, but after artificial cultivetion for a
short time it changed to a regular oval coccus ocecur-
ringin diplos clusters and short chains,

Its growth chasracteristics in glucose agar
stab, on glucose agar platé, in glucose broth, in
ordinary broth and on ordinary agar slope were not

4

distinguishable from those of the enterococcus.

SPOREBEARERS.

Though present in the original films, no

spore-bearers were isolated from plates C and D.

GENERAL RESULTS,

The flora was very varied in this case,
and it was not easy to guess the relative numbers of
different varieties,

Gram-positive bacilli of the acid-tolerant
type were scanty in the films, but were isolated
from Plate B.

Gram-negative bacilli were numerous,

The/



The lactose-fermenting bacilli isolated
were No. 7 lMcConkey,
A very small number of non-lactose-ferment-

ing bacilli were present on the Plates, and the one

strain studied was a unnamed variety,

Coccal forms were numerous and varied,
Spore-bearers of the B,Putrificus type

were seen in the films but were not isolated,



SPECIMEN XXXITII.

R.K. aged 4 years.
Charteris Ward Royal Hospital for Sick Children.
Examined October 18th, 1912.
STATE.
Acute Diarrhoea.

MPTHOD of FEEDING.

At the time the diarrhoea commenced she
was on a milk diet.
HISTORY.
Came into the ward suffering from nephritis.
While in the ward started an attack of acute diarr-
hoea with blood in the stools. (Recovered com-

pletely).

MOTION.

Loose slimy with red blood.

THE BACTERIOLOGICAL FXAMINATION.

GRAM STAINED FIELDS.

i. Gram positive bacilli are present in fair num-
bers. They are of very varied morphology. Some,
not very numerous, are slender bacilli of the acid
tolerant type. Some are much larger plumper hacil-

1i which seem to be of another variety.

15 1 Gram negative Bacilli and Coccobacllli. Are

numerous/
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numerous and are also vary varied. Some are coli-
form, others are almost cocecal. There are also
some very large gram-negative bacillary forms,
some of these in chains,

iii. Coccal Forms.

Are feirly numerous. Many are oval gram-
positive cocci or coccobacilli, mainly as diplos.
Some ressmble the enterococcus. Many are diplo-
coccl resembling the enterococcus in shane but
much larger.

iv. Sporebearers.
None of the organisms in the film are carry-

ing spores.

MCCONKEY PLATES.

Showsd lactose-fermenting colonies, and non-
lactose fermentérs, the latter forming about 7% of
the total.

Some of the non-lactose-fermenters turned

out in fluid medium to be slow lactose fesrmenters.

. PRIMARY ANAEROBIC MEDIA.

Tube A. 7.days old showed cloudiness and
deposit. The film contained mainly gram-negative
i coliform bacilli; a few long, slender gram-positive
bacilli probably decolourised forms of the same, and

a few oval gram-positive cocei, isolated and in di-

plos/.
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Tube B. showed cloudiness and dsposit.
Gram-stained, it showsd long, slendsr gram-positive
bacilli, and some decolourised forms of the same.

Tube C. showed cloudiness and deposit and
the organisms in the film were small gram-positive
diplococel, many cof them in chains.

Tube D. showed curdling and the whey con-

tained some oval gram-positive diplococei.

SECONDARY ANAEROBIC MEDIA.

Plate A, 6 days old showed dense colonies
of coli type with also some very small and minute
colonies. From the small and minute, bacilli of the
acid-tolerant group were isclated.

Plate B. showed small and minute colonies
only. From these, bacilli of the acid-tolerant group

were obtained.

LACTOSE-FERMENTING BACILLI

Two of the non-lactose fermenting colonies

| selected for study were found to ferment lactose in

fluid medium. When replated on McConkey's medium in

the usual rocutine, it was found that one, XXXIII. 1,

. fermented lactose slowly and feebhly even on the solid

medium. /



medium.

In their reactions these 2 wers identical
(XXXIII. 1 & 2.). They were motile gram-negative
vacilli, which were indol-positive, Vosges & Proskau-
er negative, did not liquefy gelatin, and produced
acld and clot in litmus milk. They produced acid and
gas in lactose, dulcit, glucose, mannit, galactose,
maltose, and dextrin peptose water, but no change in
saccharose, adonit, inulin, inosit, salicin, sorbhit,
raffinoss.

The amount of gas produced in the lactose
peptone water tube of XXXIII.2, after a week's incu-
bation was very small.

These organisms thus coincided with the B,
coli.communis in their resctions. XXXIII.2, especial-

ly was a variety which was either feebly lactose fer-

. menting, or was in process of losing the power of fer-

menting lactose.

NON-LACTOSE FERMENTING BACILLI.

One strain XXXIII.4, was a mctile gram-ne-
gative hacillus, which was indol negative, Vosges &
Proskauer negative, did not 1liquefy gelatin, and pro-

duced no changs, or a very slightly alkaline resction

in 1tmus milk. It produced acid but no gas in glu-

cose mannit, sorbit, and galactose, no change in lac-

tose/
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lactose, saccharose, adonit, inulin, inosit, salicin,
raffinose, and dextrin, and a doubtful acid reaction
in dulecit and maltose.

When these reactions were reveated twice
over at intervals of some months, it was found that
it did not ferment duleit.

Its agglutination reactions to Para R. and
Gasrtner serum gave negative results.

It corresponds more closely in reactions
to the Dysentery group, from which it differed in
being motile. Further agglutination tests are being
carried on, and will »e included in another part of
the Theslis, if completed in time.

A mouse fed for 5 successive days on bread
goaked in broth cultures of XXXIII.4 died 3 weeks
later, having shown signs of illness after the first
dose. The corganism was not recovered from the heart
blood.

A guineapig inoculated subcutansously with
an agar slops culture, 24 hours old, of the same
organism, died 8 days later, having shown signs of
11llness within 24 hours. The organism was not recov-

ered from the heart hleod.

BACILLI of the ACID TOLZRANT GROUP.

In this c¢aas strains corresponding morpho-

logically to the three main sub-divisions of the
acia/



acid-tolerant group were isolated.

XXXIII.1l2, isolated from Plate A. was the
irregular, very pnolymorph tyoe, which Tissisr called
the Bacillus Bifidus, and corresponded to this bacil-

lus in its anasrobhic tsndenciass.

MORPHOLOGY.

(Glucoges sgar stab 4 days old). Gram-posi-
tive bacilli in chains and long threads; very poly-

morph, but all are bhacilli. Some fairly large and

'thick, some decolourised., A great many coils and

spirilla.
(6lucose broth 1% dayvs old). Very much the
same appearance, still in coils, some long chains of

streptobhacilli. Still very irregular.

GLUCOSE AGAR PLATE ANAYROBIC. Small and minute colo-|

nies. Edge hscame wrinkled. Had not the 'ball of

wool' sposarance,

GLUCOSE BROTH ANAFRORIC. Cloudy with a tehacious

sediment at the foot.

| GLUCOSE AGAR STAR. 1In 3 days a rather delicate

growth in the anaerobic part of the tube only. Never

grew -right up to the surface,

LITMUS/
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LITMUS MILX ANAFROBIC. In 5 days acid and clot.

BLOOD SERUM ANAEROBIC. In 5 days, very pcor growth.

POTATOE ANAFROBIC. No growth.

GLYCERIN AGAR ANAEROBIC. Poor growth of minute

irregular colonies,

GELATIN STAB,. No growth.

GLUCOSE BROTH +°4% of ACETIC ACID. Cloudiness and

deposgit.

XXXIIT. 13.

Was of the more regulaf, straight or slight-
ly curved facultative aerohic type called by Moroc the

Bacillus Acidophilus.

MORPHOLOMY. (4 days old glucose agar stab) Straight

moderately slender gram-bositive bacilli rounded ends
regular in apopesarance.

(13 days old glucose broth anasrobic)
straight moderately slender bacilli, 1lying side by

gide.

GLUCOSE/



GLUCOSE AGAR PLATE ANAFTRORIC.

Minute coloniss, =dge slightly irregular.

GLUCOSE BROTH ANAFROBIC. Cloudy with whitish tena-

cious deposit.

GLUCOSE AGAR STABR.

In 2 days moderate growth all down. In 4

LS

days heavy growth ahove, getting thinner halow.

ORDINARY BRBROTH AFRORIC.

No growth.

PEPTONE WATER AEROBIC.

No growth.

ORDINARY AGAP SLOPE AFEROBIC.

Good growth of minute colonies.

GLYCERIN AGAR SLOPE AEROBIC. 3

BLOOD AGAR SLOPE AFROBIC. ¥

ORDINARY AGAR STAB.

Good growth 211 down.

ACTION on SUGARS in PEPTONE WATIR - lactose, glucose

—_—

saccharose, mannit, salicin, inulin, and duleit. No

change was produced in a week.

- ACTION on SUGARS in BROTH, - lactose, glucose, maltose

and salicin were fermented within 3 days with a strong

production/



production of acid. Saccharose, mannit, duleit, ado-
nit, inulin and inosit were unchanged after a week's

incubation.

POTATO AEROBIC.

Good growth of white raised colonies.

GELATIN STAR.

Delicate growth of minute colonies. No
liquefaction.

GLUGCOSE BROTH + -4% of AGETIC ACID.

0loudiness with deposit.

XXXIII. 14.

Resembled Y¥XIII. 13, in cultural character-
istics, but differed morphologically in being the
small very slender straight, delicate, gram-pesitive

bacillus, called by Tissisr the Bacillus Exilis.

COCCAL FORMS.

2 Strains isolated from a gelatin plate
culture, (XXXIII. 9 & 10) were found to be diplococel

. of the enterococcus type.

| SPORT BEARERS.

None 1solated.

GTNERAL/



GENERAL RESULTS.

As this specimen was isolated from a case
of 4 years old, the films showed a very varied flora.
Acid-tolerant bacilli were isolated, types of the
Bacillus Bifidus, the Bacillus Acidophilus, and the
Bacillus Exilis being obhtained.

Gram-negative bacilli were numsrous in the
films.

Lactose-fermenting-hacilli of the B.coli
Communis type were isolated.

Non-lactose fermenting bacilli of group C.
of Lewis' classification were isolated.

Enterococel were isolated.

Spore bearsrs were not seen or isolated.



SPECIMEN XXXIV.

F.B. aged 2 years 5 months.

Dundas Ward, Royal Hospital for Sick Children.
Female.

Examined October 18th 1912.

STATE «

Ssuffering from coli pyelitis.

HISTORY.

Bowels have 2lways been regular.

METHOD OF FEEDING.

Mixed diet, at present on milk.

A catheter specimen of urine, and a speci-
men of faeces was obtained.

From the urine the following organism was
obtained (XXXIV. 1,). ¥as an non-motile bacillus,
gram negative, indol positive, Vosges and Proskauer
negative, vhich did not liguefy gelatin and produced
acid and elot in litmus milk. It produced acid and
gas in lactose, dulcit, glucose, mannit, saliecin,
sorbit, galactose, maltose, and no change in saccha-
rose, adonit, inmulin, inosit, or raffinose.

It differed therefore, from B.coll Commuris

in/



in being non-motile, and was B. Schafferi(No. 35
¥eConkey ).

In the MeConkey Plates spread from the
faecer, both lactose-fermenters and non-lactose—
fermenters were present, the latter forming about
1 per cent of the total colonies.

™o lactose—fermenting ceolonies were
studied, XXXIV. 7 and 8.

They were motile gram-negative bacilii
vhich were indol positive, Vosges and Proskauer
negative, did not licuefy gelatin and proéuced acid
and clot in litrmis milk.

They produced acid and gas in lactose and
duleit peptone vater, but no change in saccharose,
adonit, inmilin, or inosit.

Vere therefore B.Coli Communis. (No. 324

MeConkey ).

One non-lactose-fermenting colony studied,

| XXXIV. 3, was a non-motile gram-negative bacillus

which was indol positibe, Vosges and Prokauver negative,

did not liquefy gelatin and produced an alkaline

reaction in 1itmus milk. It produced acid and gac
in glucose, mannit, duleit and salicin but no change

in/



in lactose and saccharose.
Had thus a resemblance to the Paratvpoid
gaesrtner group from which it differed in fermenting

gglicin and in being indol positive.

GENERAL RESULTS.
B. Schafferi was obtained from the urine.

B. Colil Commnis was ohtained from the

An unnamed variety of non-lactose-ferment-

ing bacillus was also obtained from the faeces.



SPECIMEN XXXV

- sged 10 days.
Matsrnity Hospital.

Examined Octoher 2&th 1912.

STATE.

Healthy full time child.

METHOD OF FEEDING,

Breast only.

I{OTION.

Fairly solid greenish-vsllow motion.

THE BACTERIOLOGICAL EXAMINATION,

GRAM STAINED FIELDS.

Gram-positive Bacilli: -

The sncrmecus majority of the organisms
present are of the irrsgular and irregularly-
staining bifidus type. No bifid forms seen but
all have a degenerate appsarance.

Gram-nsgative Bacilli and Cocco-bacilli.
Are extremely scanty and are only to be

found after sesrch.

. Cocecal Forms/
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Coceal Forms.
A few Gram-positive Coccus of the entsrococcus

type are present, and a very few clusters of
minute gram-negative cocei. Some Szrainas are
also present.

Spore hearers.

Absent.

MCCONKEY PLATE.

After 2 days incubation showed a very few
cclonies of the Coli type. No non-lactose—

fermenters,

PRIMARY ANAEROBIC MEDIA,

TUBE A. 5 davs ©0ld showed cloudiness with deposit.

TUBE

TUBE

TUBE

Gram stained showed mainly gram-nsegative Coli-
form bacilli; also present gram-pesitive diplo—
cocel of entercccoccus type but mest of those
rather large and plump. Some almost baclllary.
B. showsd cloudiness deposit, and the £ilms
contained gram-positive hacilli, of very
irregular appearance, scme curved, others
straight, in chains, swollen forms.etc. No
bifid forms and all tock the stain well.

¢. showed slight cloudiness with depcsit. Gran

stained showsd gresm-positive diplocccel.

D.f
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TUBE D. shewad no clot, and no organisms were found

in the film.

SECONDARY ANAEROBIC MEDIA.

PLATE A. 5 days ¢01d shcwed a growth of minute
colonies, under low power these were smooth-
edged finely granular ccolonies. Subcul-
tures from several coloniss showad them to
consist of bacilli of the acid-tolerant
grcocup, and one contained enterocccei.

PLATE B. showaed also a growth of minute colonies.
Subcultures from these also contained
bacilli of the &Lcld-tolerant group.

PLATE C. Also shcwed smell and minute cclonies. Sub-
cultures from these showed diploeccci of
enterococcus type.

PLATE D. showed no grewth.

LACTOSE FERMENTING BACILLI.

2 strains were studied, XXXV. 2 and 3.
Beth were indol-vositive. Vosges and Proskauer
negative, Neither liquefied gelatin and both pro-
duced acid and clot in litmus milk. XXXV.2 was non-

motile/



non-metile preduced acid and gas in lsctose peptone
water, but no change in saccharose, duleit., adonit.
inulin, or inosit. XXXV. 3 was motile. and produced
acid and gas in lactose and saccharose peptone water

but no change in duleit, adonit, inulin or incsit.

NON-LACTOSE-FERMENTING BACILLI.

Neone were present on the McConksy plates.

BACILLI OF THE ACID-TCLERANT GROUP.

One of the isolated strains was particularly
studied in this case.
XAXV X%

Isolatsed from Plate B.

MORPHOLOGY. (Gluccse agar stab & days cld) is a very
delicate straight small gram-positive beseilli, many
cccurring in messes side by sids.

(Glucose breth 4 days old) smsll slender straight
or slightly curved gram-pesitive bacilli, many in
- clusters side by side.

(Glycerin agar slope aerobic 4 days old) small
moderately slender straight or slightly curved
bacilli and strepto-bacilli.

(Blood/
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av)

(blood agar anasrobic 4 days old) ocecur as cocco-
baecilli in chains. Many would in ordinarv conditions
be classified as coceci.

(Agar slopse aercbic 4 days old) Small short slsnder
bacilli straight uniform in size, occurring in chains
as strepto-bacilli.

Non-motils in 4 days old glucose broth.

GLUCOSE-AGAR-PLATE ANAEROBIC.

Small and minute, smooth sdged coloniss.

GLUCOSE-BROTH ANAEROBIC

Cloudinsss and deposit in 2 days.

GLUCOSE BROTH ANAEROBIC ++4 PER CENT ACETIC ACID.

Cloudiness and deposit in 2 dsys.

ORDINARY BROTH.

No growth.

AGAR SLOPE AEROBIC.

Faint Film.

GLYCERIN AGAR SLOPE AEROBIC.

(In 4 days faint growth of minute irrsgular
colonies)

BLOOD AGAR SLOPE AEROBIC.

. In 4 days faint f£ilm.
' BLOOD/



BLOOD SERUM SLOPE ANAEROBIC.

In 4 days no visible growth.

GELATIN STAB.

Growth of minute isolated coloniss all down.
N¢ liquefaction.

PEPTONE WATER ANAEROBIC.

No growth.

POTATO AEROBIC.

No visible growth.
GLUCOSE AGAR STAB.

In 4 days moderate growth all down, much
strongsr below.

On the following sugars in peptone water no
change was prcduced after 4 dayvs incubation under
anaerobic conditions —— Lactese, saccharose, duleit,

adonit. inulin, inosit, glucese. mannit. saliein, sor-

bit, .raffinose, galactoss.maltose,.dextrin.

IN LITMUS MILK.

Acid and clot was formed under anaerobic
conditions.

On the following sugars in broth no change was
produced after 4 days incubation under aerobic
conditions, but a strongly acid reacticn was produced

within 8 davs. — lactose, gluccese, salicin, inulin,

? In/



In Maltese mannit, duleit, adonit, inosit no chance
was observed at the end of 8 davs.

2.cc, of a 4 days old glucose broth culture
of XXXV, 17, introduced intraperitoneally to a
guineapig produced no effect.

XXXV, 14, E

Another acid-tclerant strain isclated, XXXV.14
preduced a strong acid reaction in lactose, sac-
charcee, dulcit, inulin, glucose mannit saliein and
meltose within 3 days: the medium in this case was
broth.

COCCAL FORMS.

3 strains were isolated, one particularly
studied XXXV,11. Crom Plate C. proved to be the usual
typs of enterococcus,

SPORE BEARERS.

None seen or isoclated.

GTNERAL/
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GENERAL RESULTS

Gram-positive Bacilli of the acid-tolerant
type were in an enormous majority in the original
films. Those isolated were acid-tolerant and acido-
genetic bacilli which preferred anaercbic ceonditions.
Gram-negative Bacllli were scanty and consisted of
the ordinary intestinal B.coli.

No non-lactose-fermenters grew on the plates.
Cocecal forms were scanty and those 1isolated were

of the ordinary enterococcus type.



SPECILEN XXXVI,

- aged 7 days,
Maternity Hospital,
BExamined October 28th 1912,
STATE.

Healthy full-time child,

METHCD OF FEEDING.

Is on breast and bottle as mother has not
enough milk,
MOTION,

Pale green semi-solid.

BACTERIOLOGICAL EXAMINATION,

: Gram-positive Bacilli: -
These are present in very large numbers,
They are moderately slender bacilli, some
straight, some slightly curved. All take up
the stain well, and there are no bifed forms.

ii. Gram-negative bacilli and cocco-bacilli,

These are present in fair numbers and are

of the usual coliform type..

iii/
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iii, Coccal Forms: -

Are present in small numbers and are mainly
diplococci of the enterococcus type.
iv, Spore-bearers; -
Spore-bearers are present in fair numbers
and are large racquet-shaped gram-negative

bacilli, large but somewhat slender.

McCONKEY PLATES.

After two days' growth the plates show

§ numerous lactose-fermenting colonies which were all

of one particular type. They were colonies with &

round dark red centre and a pale regular peripheéry.

PRIMARY ANAEROBIC MEDIA,

Tube A, showed after four days' growth
cloudiness with deposit. Gram-stained, this showed
mainly gram-positive diplococeci along with a few
gram-negative bacilli, No gram-positive baecilli
present.

Tube B, showed some deposit but no ecloudi-

ness, Gram-stained no organisms were found in the

| £ilms.

Tube C, showed slight cloudiness with
deposit/
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depoéit. Gram-stained, this showed some gram-nega-
tive coliform bacilli,

No spore-bearers in the film,

Tube D. showed clotting of the milk; the

whey gram-stained showed a few grem-negative bacilli.

SECONDARY ANAFROBIC MEDIA,

Plate A, five days' o0ld showed & mixture

| of large, small and minute colonies. The minute

are all smooth-edged.
Plate B. showed very small and minute
colonies,
Plate C, also showed some small colonies,
Plate D, showed some colonies of pin-head

size and some other very small colonies.

LACTOSE FERMENTING-BACILLI,

Three colonies were kept from the McConkey
plates for further study called XXXVI, 1, 2, and 3.
These were found to be identical in their reactions.
They were non-motile, gram—negative bacilli which
were indol-positive, Vosges and Proskauer negative,
and did not liguefy gelatine. They produced acid
and clot in litmus milk and acid and gas in lactose,

adonit, glucose, mannit, salicin, sorbit, galactose,

maltose/
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maltose and dextrin peptone water, but no change in
saccharose, duleit, inulin and inosit. They were
therefore B,Acidi lactici (No,2 lMeConkey). 2cc,
of a twenty-four hours' broth culture of XXXVI, 1,
introduced intra-peritoneally into a guineapig pro-

duced death within forty-eight hours.

NON-LACTOSE-FERMENTING BACILLI,.

None were present on the plates,

BACILLI OF THE ACID-TOLERANT GROUR.

One strain was particularly studied
IXXVI, 14, isolated from plate B. This in glucose
agar stab showed a growth of minute colonies in the
upper part of the stab, and a growth of much coarser
colonies in the lower part, This appearance is of-
ten to be seen in pure cultures of the members of
the acid-tolerant group of baecilli. In this csse
the glucose agar tube was purposely broken, and
fresh sub-cultures made and re-plated from the

growth in the upper part, and from the growth in the

lower part of the stab. Isolated colonies were

| then selected from each of these plates and put into

glucose agar stabs once more, when it was found that
this peculiarity of appearance was repeated in each

of these re-purified cultures. This peculiarity of

srowth/
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growth is probably due to the favouring influenge of
an oxygen-less atmosphere on the colonies in the
deep part of the stab, These cultures were found
to be acid-tolerant and consisted of gram-positive
bacilli,. Some of the sub-cultures showed slender
bacilli while in others the bacilli were consider-
ably plumper, On glucose agar plates colonies of
these sub-cultures all showed the same appearance
resembling small balls of tanéled thread.

In glucose agar stabs a fairly strong
growth of minute colonies was visible in two days.

This grew right up to the surface,

COCCAL FORUS. ' |

} One strain XXXVI, 11, isolated from plate
A, was g diplococcus which also grew in short chains
in fluid media. The elements in chains were round,
while those in diplos were elongated and resembled
the enterococcus,

ANOTHER TYPE,

A rather large gram-negative bacillus
which seemed to be the same organism as will be
described under the name XLI. 15, was also isolated
from Plate D,
| IORPHOLOGY./
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MORPHOLOGY .

A rather large gram-negative bacillus,
many end to end in pairs, some in rather long threads.
The peculiarity is that portions at the end are un-

stained,giving the appearance of a spore,.

| RESISTANCE T0 IEAT,

This organism resisted pasteurisation at |
80%. before separstion, but when pure was killed

at this temperature. |

The peculiar staining reaction was only

present in glucose agar and glucose broth cultures.
When sub-cultured on ordinary agar and in ordinary

broth, only coliform gram-negative bacilli and cocco-

baeilli, not particularly large or plump were to be
seen,
On sub-culturing back into glucose agar
and glucose broth, the appearance was not repeated,
only coliform bacilli being present.

The organism was plated on lcConkey's

Plate on which it grew in lactose-fermenting colonies.
These sub-cultured once more again gave
an ordinary coliform appearance,

Its action on McConkey's tests was identic-

al/
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identical with the action of XXXVI, 1, 2, and 3.
That is to say it was the Bacillus acidi Lactici.
The question therefore,is whether i, the
original culture from Flate D, was mixed, or ii.
the Bacillus Acidi Lactiei is capable of taking the

stain in this peculiar Lanner, and assuming this

peculiar shape and size, under certain conditions.

SPORE-BEARERS,

None were isolated,

GENERAL RESULTS,

Gram-positive bacilli of acid-tolerant
type weré dominant in the fields, and were isolated,
Gram-negative bacilli were present in
fair numbers, These on licConkey Plates proved to
be 811 lactose-fermenters, ani those isolated were
the Bacillus Acidi Lactici of Huppe (No.2 lMcConkey).
Coccal forms were present in small numbers
and were enterococeci.
Spore—beareré were seen in films but were

not isolated.
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SPECIMEN XXXVIT,

aged 5 days.,
Charteris Ward, Roval Hospital for Sick
Chiildren.
Examined October 28th, 1912.

STATE.

Healthv full time ehild.
METHOD OF FEEDING.

Breast only.
HISTORY.

No diarrhoea.
HOTION.

Rather dark—green in colour.

THE BACTERIOLOGICAL EXAMINATION.

GRAM STAINED FILMS.

i. Gram-positive Bacilli: -

T™e fiesld seems to be comnosed of
the irregular type of acid-tolerant bacillus
only. ¥ost take up the stain very irregularly
and are very degenerate looking. Yo bifid

forma se=n.
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ii. Gram-negative Bezeilli: -

Lre scanty and manv of those present seem
to be degenerate forms of the gram-positive which
have lost the power of taking up the stain .

iii. Coecal Forms: —
None 2re to be seen in filme.
iv. Spore-bearers: -

Absent.

McCONKEY PLATES.

These though very thickly spread, remained
sterile.

PRIMARY ANAFROBIC MEDIA.

Tube A, 5 days old, showed c¢loudiness and
deposit. The film gram—-stained showed only gram-—
negative bacilli of coliform type.

Tube B. showed deposit but no cloudiness.
Gram-stained shoved some very irregular and decrepit
looking gram-positive bacilli.

Tube C, showed slight cloudiness with
deposit. Gram stained; this showed small gram-—
positive diplo- and strepto-cocci, along with some
long, very slender gram-negative threads.

Tube D, showed slight curdling, but no

organisms/



organisms were found in the film.

SECONDARY ANAEROBIC MEDIA.

Plate A showed one or two pin-hesad
colonies, and numerous very small and minute colo-
nies. From these, enterococci grew in all the sub-
cultures .

Plate B shoved some dense rather large
pin-head size colonies!: From these in subculture
only veasts grew,.

Plate C. showed colonies from pin-head
size downward. In subculture gram-negative gas-—
forming bacillii grew in all.

Plate D showed some minute colonies, from
wvhich enterococel were obtained.

PRIVARY AEROBIC MEDIA.

Ordinary Agar Plates were made straight
from the faeces. From these were isolated 1.
yeasts, 1i. staphvlococcus albus, iii. entercocci.

LACTOSE-FERMENTING—BACILLI.

None were isolated from the McConkey
Plates, but four strains XXXVII. ii, 12, 18, and 14,
were isolated from Plate C.

XXXVII. 14 further studied was found to be
that form of gram-negative bacillus which takes the

strain/
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staln, under certain conditions, in a peculiar
manner so as 1o leave portions at the end unstained.
Though isolated from Plate ¢, it was killed by pas—
teurising at 30°c. for 10 minmites when in pure
culture.

It was replated on McConkey's medium and
was then found to be indol-positive, Vosges and
Proskauser negative, produced acid and clot in
litmus milk, and acid and gas in lactose. duleit,
glucose, mannit and =salicin peptoie water, but no
change in sacecharose, adonit, inulin or inosit.

Morvhologically it resembled XXXVI. 9
and XLI. 15.

NON-LACTOSE-FERMENTING BACILLI.

None on plates.

BACILLI OF ACID-TOLERANT GROUP.

None grew on artifiecial media, though
almost in pure culture in the films.

COCCAL FORMS.

The enterococcus was isolated in 6 differ-
ent strains XXXVII. 5 from agar plate aeroble,
XXXvii. 6, 8, 9, and 10 from Plates A. and D.
VEASTS. '

were/
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Were obtained from the asrobic agar plate

and from Plate B.

GENFRAL RESULTS.

Gram-positive bacilli of punectate bifidus
type formed the enormous majority of the organisms
in the films. These were probably all strictly
anaerobic and were probably all dead before the ex—
amination was commenced.

Lactose-fermenting ba~illl were extremely
scanty.

Non-lactose-fermenting bacilli were absent.

Cocecal forms were scanty and were of
enterococcus type.

Yeaste were isolated.

Spore-bearers absent.
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SPECIMEN XXXVIII.

F.I. aged 9 weeks.

Male.

Charteris Ward Royal Hospital for Siek Cchildren.
Examined October 29th 1912.

An ill-nourished child, hut vigorous.

METHOD of FEEDING.

Child was on the breast till admission to
hespital, 3 days prior to date of examination of
the Specimen. During the last three days has had

peptogenic milk.

HISTORY.

child was bhrought up to Hospital because
the mother thought he was not thriving as he ought.
Since admission has done well, takes bottle well,
no diarrhoea. Has never had diarrhosa, or any

other gastro-intestinal disorder.

MOTION.

Rather greenish normal mot ion.

THE/
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THE BACTERIOLOGICAL EXAMINATION.

GRAM-STAINED FIELDS.

it Gram-nositive Baecilli,
A very large majority of the organisms pre-
sent are gram-positive bhacilli of the usual type.
All take the stain well. No hifid or punctate
forms. Fairly uniform in size. No long threads.
e, Gram-negative Bacilli and Coccobacilli,
| Are scanty. Those present are cocliform.
fii. Coccal Forms.

Are also scanty and consist of diplococel
and some isolated cocei. The diplococel are for
the most part rather plump, the isolated cocel
are oval: all these are gram-positive. There
are also a very few gram-negative diplococedl,
glightly larger than the gram-positive, with oeoin-
ted ends.

iv. Spore bearers.

| No spore-hearing organisms seen.

MCCONKEY PLATES.

| These after three days growth showed up-
ward of 500 lactose-fermenting colonies, no non-lac-

tose fermenters being present.

| PRIMARY/
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PRIMARY ANAERORIC MEDIA.

Tube A. after 8 days growth showed marked
cloudiness and deposit. Gram-stained consists chief-
ly of two organismsi.coliform coccobhacilli, gram-
negative, of moderate size: 1ii. very slender and
long gram-positive bacilli. Scme losing the power
of taking up the stain, and som=s completely gram—
negative but all evidently the same organism. These
were evidently old forms of the acid-tolerant group.
No headlet or bifid forms.

A very few gram-positive diplococeil also

Tuhe B. 8 days old, also showed two varie-
ties. The one was a slender gram positive bacillus,
like those of Tube A., but if anything slightly plum-
per: the other a very small gram-negative bacillus,
staining peculiafly, s0 as to leave a portion at
one end usuzlly unstained.

Tube C. 8 days old. Showed slender gram-
positive bhacilli, 1like those of Tube A. many decol-
ourised, along with some small gram negative cocco-
baclilli,

_ Tube D. 8 days old, showed clotting. Gram-

stained showed a similar appearsnce to Tube C.

SECONDARY/
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SECONDARY ANAFROBIC MEDIA.

Plate A. 10 days old, showed a growth of
rather dense colonies varying in size from large pin-
head to very minute colonies. Some of the 'large
colonies were white, others gray: all were spherical
and smooth-edged.

Plats B. 10 dzys old, shows a growth of
very small and minute colonies of acid-tolerant type:
edge comparatively smooth in all.

Plate C. No growth took place.

Plate D. 10 days old, showed colonies vary-
ing in size from a pinhead downwards, moderately sphe=

rical and moderately dense.

LACTOSE-FERMENTING BACILLI.

Four of these were selected for study from
the Bile Salt Plates, named XXXVvIII, 3, 4, 5, & 6.
These were found to be identical in all reactions,
and may therefére be given together.

They were non-motile gram-negative bacilli
of the ordinary coliform type, produced indol, wefe
' negative to Vosges and Proskauer's test, did yot 1i=
i quefy gelatin, but produced acid and clot in litnus
' milk. They produced acid and gas in lactose saccha-
rose and dulecit, but none in adonit, inulin or inosit.
| The gas produced by these bacilli was considerably

| greater/
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greatsr in amount than that usually produced by in-

testinal b.coli.

These are No.71 Group III. McConkey.

NON-LACTOSE-FERMENTING BACILLI.

None were present on the McConkey Plates.

BACILLI of the ACID-TOLERANT GROUP.

Several strains were isolated, 5 heing
preserved for further examination, named XXXVIII. 7,
By 9, 105 & 15. 0f these 7, 8, and 9 were isola-
ted from Plate A. 10 from Plate B., 15 from Plate
D.

XXXVIII. 7, morphologically is a short,

straight or slightly curved gram-positive bacillus,
with square or rounded ends, occurring for the most
part in clusters side by side, but also singly and
end to end. This film was made from an eight days
old glucose agar stab culturs.

On a glucose agar plate anaerobic colonies
varied in size up to a small pin-head and were ra-
ther dense and smooth-edged.

In glucose agar stab culture a strong
dense growth occurred all down the stabh.

This bacillus was able to resist the ad-

dition/
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addition of a -4% of acetic acid to glucose broth.

XXXVIII. 8, morphologically is a very
irregular gram-positive bacillus. Some are long
and curved: others short and straight; some thin,
some thick, some conmon forms, spirillae, and others
very lrregular.shapes. Many have lost the power of
taking up the stain.
' This film also was made from an 8 days old
glucose agar stab culture.
On a glucoge agar anaesrobic plate, colo-
nies were minuﬁe, smooth-edged and delicate, being

much more translucent than those of XXXVITI. 7.

IN DEEP GLUCOSE AGAR STAB a delicate growth occurred

all the way down after 2 days' incubation.

IN GLUCOSE BROTH

produces cloudiness and deposit, growing
equally well under aerohic and anaerobic conditions.

ON ACAR SLOPE AERORIC grows as very minute colonies

scarcely visible naked eye;, under the low power
theas are fairly translucent roundish colonies with
a not very regilar outlins.

ON POTATO AEROBIC

producss a dry white growth, raised from
the surface.visible in 2 days. It produces neither

acid/
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acld nor gas in 3 days from the following sugars

tested in peptone water, - lactose, sacchaross, dul-

cit, adonit, inulin, inosit, glucose, mannit, salicin
sorbit, raffinoge, galactose, maltose and dextrin.
(This was before I discovered that those organisms
grew with great difficulty, in psotons water).

IN GELATIN STAB.

At room temperature, no growth.

XXXVITII. 9, 1is morphologically like

XXXVIII. 8. On glucose agar plate anaerobiec, and
in deep glucose agar stah, the growth resemhbled that

of XXXVIIJ. 8.

XXXVIII. 10.is morphologically like

XXXVIII. 7.

ON GLUCOSE AGAR ANAEROBIC PLATE

Smooth-edged colonies up to the size of a
pinhead and fairly dense were seen.

IN DEEP GLUCOSE AGAR STAB.

A strong growth was visible,all down, in 2
days growing up to, but not on the surface.

IN GLUCOSE BROTH ANAFROBIC

S1ight cloudiness with deposit.

ON ORDINARY AGAR SLOPE ANATROBIOC

No growth.

oN/
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ON ORDINARY AGAR SLOPE AEROBIC.

No growth.

IN ORDINARY BROTH AERORIC.

No growth.

ON BLOOD SFRUM AFTROBIC.

A doubtful growth took place,

IN ORDINARY AGAR STAR,

A very delicate growth of minute colonies
took place after 2 days incubation.

IN GELATIN STAR.

(At room temperature) No growth.

IN GLUCOSE BROTH + -4% acid.

0loudiness and dsposit.

IN LITMUS MILK,.

Acid and clot in 5 days.

XXXVITI. 15.1is morphologically like XXXVIII

8 & 9, being of the extremely irrsgular type.

ON GLUCOSE AGAR PLATE ANAERO3BIC

Grew as minute coloniss rather fine and
translucent, smooth-edged, some attaining the size of
a small pinhead.

IN DEEP GLUCOSE AGAR STAB.

A very delicate growth of feathery colonies

was visibhle in 2 days.

IN/
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IN GLUCOSE BROTH ANAEROBIC.

Slight cloudiness with considerahle devosit.

ON ORDINARY AGAR SLOPF AFROBIC.

A growth of minute colonies was visible in
2 days.

POTATO ANATFTROBIC.

No vigible growth in 5 days.

ORDINARY AGAR STAB AFROBIC.

In 4 days a scarcely visible growth of
minute colonies was visible.

LITMUS MILK ANAEFROBIC.

In 5 days no change.

ORDINARY BROTH ATROBIC.

No growth.

IN GELATIN STAB.

At room temperature, noc growth.

Two types of acid-tolerant organisms were
then isolated which may possibly be distinct.

i. Qomprising 7 % 10 is a morphologically
regular form, producing fairly dense colonies on
glucose agar, and a dense growth in glucose agar

stab culture:
ii. ocomprising 8, 9, & 15, morvhologically

extremely irresular, and producing thin translucent

colonies/
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colonies and a delicate growth in stab culture.

COCCAL TORMS.

Two cultures which turned out to he iden-
tical in all respects were isolated, XXXVIII, 11
from Plats A. XXXVIII. 17 from Plate D.

These morphologically were egg-shaped gram-
positive coccl or coccohacilli, occurring mainly in|
clusters. No tendency to occur in diplos or chains.
Some decolourised, some distinctly baciliary (a very
few of XXXVIII. 17, were noticed tc be in diplos.) |

Thelr reactions and cultural charscteris-
tics were found to be identical and are therefore,

descrihed together.

ON GLUCGSE AGAR PLATE ANAEROBIC

Occurred as smooth-=dged colonies varying
in size from minute up.to small pin-head. Not dis-
tinguishahle from acidoohilus on the ons hand, or
entero-coceus on the other.

IN GLUCOSE AGAR STAB.

Fairly strong growth all down, visible in

two days.

IN GLUCOSE BROTH ANATROBIC.

gloudiness and deposit.

ORDINARY AGAR SLOPE ANATROBIC.

Minute, round, regular, translucent, rais-

ed/
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raised, dew-drop-like colonies.

GLUCOSE AGAR SLOPEZ ANATROBIC.

Similar appesarance.

BLOOD AGAR SLOPE ANAFROBIC.

Similar appearance,

BLOOD SERUM SLOPE ANAEROBIC.

Similar appearancs.

POTATO ANAEROBIC.

No visible growth.

LACTOSE PFPTONI WATER ANAFROBIC

No acid or gas in 5 days.

GLUCOSE PEPTONE WATER ANAEROBIC.

No acid or gas in 5 days.

LITMUS MILK ANAFROBIC.

Acid and clot in 5 days.

ORDINARY AGAR SLOPE AEROBIC,.

Minute, round, regular, translucent, rais-

ed, dew-drop-like colonies.

ORDINARY AGAR STAB.

Vagus growth all down stab.

colonies seen.

GELATIN STAB.

At room temperaturs.

SPORE BEARERS.

None were isolated.

GENERAL/

No igolatad
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GENERAL RESULTS.

Gram-positive Bacilli of ths acid-tolerant
tvoe wers the dominant organisms of the intestinal
flora.

Gram-negative bhacilli were scanty and
those isolated were all non-motile members of Group
ITI. McConkey.

No non-lactosa-ferimentesrs were bresent on |
the plate. |

Coccal Forma were scanty and were of the

usual enterococcus tvo=.

Spore-hearsrs wsrs absent.



SPECIMEN XXXIX. (from same case as XXIX. See also
XLV. )

¥.M.aged 4% months.
Female .
Charteris Ward, Roval Mospital for Sick
Children.
Examined October 30th, 1912.
Convalescent from acute diarrhoea.
METHOD OF FEFDING.
Is now getting Naher Maltose.
HISTORY.
Since last specimen was obtained, patient has
not recovered completzly from diarrhoea, but
is muceh improved.
UCTION.
Obtained October 30th, 1912. Is a rather
large, pale, fatty stool of falriy solid con-

sistence.

THE® BACTERIOLOGICAL EXAMINATION.

(G¢RAM STAINED FIELDS.

i. Gram-positive Bacilli: -

Are/



Are present in considerable numbers. Com—
pared with specimen XXIX. they are distinectly
more numerovs than the gram-negative. Are
mainly also of a more slender variety than those
gseen in XXIX, being of the straight or slightly
curved acidophilus type.

ii. Gram-negative Bacilli and Coceo-bacilli: —

Are relatively less numerous than in spec-
imen XXIX, but are still present in considerable
numbers. Are mainly less plump and altogether
smal ler than those of specimen XXIX.

iii. Coceal Forms: —

These are falrly numeroué, many being of
the rather large oval tvpe, some isolated, some
in pairs.

iv. Sporebearers: -
None present in Films.

MCCONKEY PLATFS.

Showed numerous lactose-fermenting colonies
along with a fair percentage of non-lactose ferment-
ers. |

On counting it was found that non-lactose
fermenters formed about 5% of the total colonies.

PRIMARY ANAEROBIC KEDIA.

Tube /



Tube A, 4 days old, showed cloudiness and
deposit. Gram-stained showed gram positive bacilii
of the acetogenes type, along with gram-negative
coliform bacilli in about squal numbers. A faw
gram-positive diplococeil also present.

TURE B, snowed slight cloudiness with de-
posit. Gram-stained showed gram positive diplo-
bacilll and short bacilii.

Tube € show=d eloudiness and deposit.
Gram-stained showed mainly gram negaitve bacilli
coliform.

Tube D showed clotting. Gram—-stained

showed some gram positive diplococei.

SECONDARY ANAEROBIC MEDIA.
| Plate A, 4 days old, shoved growth of
small and minute colonies mainly of the enterococcus
and. acid-tolerant type.

Piafe'B, 4 days old, showed very small
and mimite colonies of the acid-tolerant.

Plate C showed a few pin-head white
colonies with numerous mimite colonies. The
latter turned out to consist of coccal forms.

Plate D showed some large fairly dense

pin—head/



pinhead ceolonies, and some minute. These also were

found to be coccal forms.

NON-LACTOSE-FERMENTING BACILLI.

3 colonies were kept for study, calied
XXXI1X 1, 2, 8. Two, X¥XIX.1 and 3 were found to be
identical in their reactions while XXXIX 2 differed
slightly. XXXIX 1 and 3 was motile gram-negative
bacilli, which did not liquefy gelatin, wvhieh pro-
duced indol and were negative to Vosges and Pros-—
kauer test, and vhich produced an alkaline reaction
in litrus milk in 7 days. They produced acid and
pas in glucose peptone water, hut no change in
lactose, mannit, duleit, saccharose and salicin.

XXXIX 2 differed only in producing acid
and gas in mannit peptone water.

After an interval of 5 months XXXIX 1
and 2 were again put through the tests. XXXIX 1
was found to be quite unchanged, but XXXIX 2 now i
fermented duleit with 2¢id and gas production,
otherwise remaining as bhefore.

Thue Morgan's No.lL Dacillus was got from
this specimen in the Primary McConkey Plates,

whereas/



whereas from specimen XXIX. it was absent from these
plates and was only got by the use of the o0ld broth
emulsion.

XX¥IX. 8, on ite second testing seemed to
be more akin to the Paratyphoid-gaertner group, but
differed from these in being indol-positive. 2 ce.
of a 24 hours broth culture inoculated intra-perit-
oneally to a guineapig produced death within 24

hours.

BACILLI OF THE ACID-TOLERANT GROUP.

Several varieties were igplated from
Plates A and B. To one type belonged XXXIX. 9, 12

and 13 from Plate B.

XXXIx. 9, 12, and 13.

MORPHOLOGICALLY. A small extremely irregular

gram-positive coccus and cocco-bacillios.

GLUCOSE AGAR PLATE.

Verv small spherical, smooth-edged colonies.

GLUCOSE AGAR STAB.

A1l these showed an indentiecal growih.
Consisted of a smooth dark line all down the stab,
with on one side of it only, an out—growth all down

of minute colonies, grows right up to surface.

GLUCOSE/



GLUCOSE BROTH.

Cloudiness, with deposit.

GLUCOSE BROTH + °4 OF ACETIC ACID.

Cloudiness with deposit.

To the second type belonged XXXIX.

=
I~

XRRIR-" IX

Was isolated from Plate 2.

MORPHOLOGICALLY.

Consisted of delicate gram-positive bacilii
some of fair length.

GLUCOSE AGAR PLATE.

Minute colonies of the usual type.

GLUCOSE AGAR STAR.

a very delinate growth all dowvn the stab
took place.

GLUCOSE BROTH + -+4% OF ACID.

COCCAL FORMS.

™o types of this also were isolated.
The first tvpe, isolated from the.Pasteurised emul-
gions; Tubes A and By, was a large rather plump gram—
positive diplo—-coccus, some growing in short chains.
Three organisms of this type were studied, XXXIX.
15417, 718% These were ascertained to be of the

same /



game type as XXIX. 6 and 18.

The second type was also a gram-positive
egg—shaped coccus; a goéd many decolorised. It
oceurred singlv and in clusters. It was discovered

to be identical as.far as cultural characteristice
and morphology go, with a variety of coccus or
cocco-bacillus vhich is deseribed more fully under
XXXVIII. 15.

NOCTE.

It is probable that these two types were
identical as later one strain was isolated which
at times gave the morphology of the one variety, and
at other times of the other, on the same media.

SPORF—-BEARERS.

None werse seen in the fiims or isolated.

GENERAL RESULTS.

Morgan's No. 1 Bacillus was isolated from
the McConkey Plates with ease in speeimen XXXIX,
whereas it was not present on the Plates of speci-
men XXIX.and was only isolated from it by means of
other special methods.

vet the inhibiting gram-positive flora was

conSiderablv/
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considerably greater relatively to the potentially
pathogenic gram-negative flora in specimen XXXIX,
than in specimen XXIX, and coccal forms showed
practically no differsence. That is to say, in
specimen XXXIX. the non-lactose-fermenting group had
1neieased at the expense of the lactose-fermenting
group, and not of the acid-tolerant group. There—
fore during the height of the diarrhoea, lactose-—
fermenting-bacilli of the type of No. 71 of McCon-
key's classification were present in abnormally large
numbers, and decrease in their numbers synchronized
with recovery from diarrhoea.
ADDENDUM.

It may be noted here that diarrhroea again

became very severe a few weeks later.



SEECIMEN ¥I,,

M.B. aged 6 weeks.

Charteris Ward, Roval Hospital for Sick
Children.

Examined November 1lst 1912.

STATE.

Somewhat puny child, normal gastro-intestinally

METHOD OF FEEDING.

Bottle fed since birth, cow's milk and water.

HISTORY.

Has never suffered from diarrhoea. Was brought
up to Hospital bhecausde she did not seem to be

thriving well,

MOTION.

Obtained November lst 1912, is pale green and

of Firm consistence.

THE BACTERIOLOGICAL EXAMINATION.

GRAM STAINED FILMS.
- 19 Gram-positive bacilli:-
Formm an enormous majority of the
organisms present. Theyv are short bacilli of

the/



the acidophilus type, straight or slightly
curved. A little plumper than ususal.
ii, Gram-negative bacilli and coceo baeilli.

These are prssent in relatively very
small nuwnhers, Thev are plunp and rather larg-
ar than the usual coliform tvpe. Many of them
give the impression of being decolourised forms
of the gram-positive.

iii. Coccal forms. |

some of the gram-positive and alsc of
the gram-negative Fforms ﬁre soc short that they
could be classed as cocci, but diplococci of
the enterococcus type are extremely scantv.

iv. Spore-bearsrs.

Are absent.

HcCONKEY'S PLATES. |
These afPter two days incubation showed %
rumerous lactose fermenting colonies of the ordinarf

type. Non-lactose fermenters were ahsent.

PRIMARY ANAEROBIC MEDIA.
Tube A. 5 days c¢ld showed cloudiness with

depcsit. Gram-stained it showed large numbers of

ratherf
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rather plump coliform gram-negative bacilli, a few
rather coarse gram-positive diplococci, and nwnercus
gram—positive bacilli of two Xkinds, one type consist-
ing of long slender regular bacilli, the other of
shorter, thicker bacilli.

Tube B. showed cloudiness with deposit.
Thé film showed slender grasm-regative bacilli and
stouter gram-positive bacilli. The gram-negative
were possibly degenerate forms of the gram-positive.

Tube C. showed slight cloudiness with
deposit. The f£ilm showed gram-negative bacilli of
coliform type, along with a few short moderately
slender gram-pcesitive baeilli, some as diplos.

Tube 1. showed some clotting. The whev
oramn—-stained showsd some coliform gram-negative

baeilli snd one or two gram-positive coccl.

SECONDARY ANAFROBIC MEDIA.

Plate A. 5 days old showed scme colonies |
of the coliform type, but much more numerous, small
and minute colonies.

Plate B. showed very small and minute
colonies. Ones type being very dense, the other

being/
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being very delicate,filmy, Plump acid-tolerant
bacilli were cbtained Ffrom the dense type, slender
from the filmy.

Plate C. showed some pin-head colonies
with nuﬁerous very smsll. Diplocoecei and
plunp acid-tolerant bacilli were obtained by sub-
culture.

Plate D. showed rather dense white small
vin-head colcnies. The oval gram-positive tvpe of

cocco-bacillus was got by subculture.

LACTOSE FERMENTING BACILLI.

Four colonies were selected from the
McConkey Plates for further study, XL. 1, 2, 3, and
4,

These were all motile gram-negative
bacilli, indel positive, Vosges and Proskauer nega-
tive, which did not liquefy gelatin and produced
acid and elot in litmus milk., All produced acid and
gas in lactoss peptone water but no change in sac-
charose, adonit, inulin or inosit. XL. 1 and 2
produced scid and gas in duleit, wheress XL. 3 and 4
produced no change.

XL./
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L. 1 and 2 had thus the reactions of
No.34, group II McConkey (B.Coli.communis), while
XL. 3 and 4 were No.4 group I MeConkev (B.Grunthal)

NON-LACTOSE FERMENTING BACILII.

None were prssent on the Plates.

BACITI.I OF THE ACID-TOLERANT GROUP,

5 strains were studied in this ease, and

they were of two types.,

XL.II. isolatsd from Plate B. Was a moder-
ately plump gram-positive bacillusof the tvpe which
was s0 prevalent in the original films of faeces.

In glucose broth the bvacilli werse more
slender and were of the usual straight or slightly

curved acidophilus type.

GLUCOSE AGAR PLATE.

The colonies were of the somewhat dense,
smiooth edged variety.

GLUCOSE BROTH ANAEROBIC.

Cloudiness and deposit in 2 davs.

GLUCOSE BROTH +'4% ACETIC ACID.

Cloudiness and deposit.

GLUCOSE/
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GLUCOSE AGAR STAB.

Good growth all down, extending up to the

surface,

GLUCOSE BROTH AEROBIC.

Cloudiness with deposit. The reaction in
2 days was strongly acid.

BLOOD SERUM ANAEROBIC.

No visible growth.

ORDINARY AGAR ANAEROBIC.

Growth of minute colonies in 2 davs.

BLOOD AGAR ANAEROCBIC.

Growth of minute colonies in 2 days.

ORDINARY AGAR SLOPE AEROBIC.

No visible growth.

ORDINARY AGAR PLATE AKROBIC.

No growth.

GLYCERIN AGAR SLOPE AEROBIC.

No vieible growth.

POTATO AEROBIC.

Whitish growth.

PEPTONE WATER ARROBIC.

No growth.

GELATIN/



GELATIN STAB.(rocom temperaturs)

¥o growth,

Was thus tﬁe usual type of acidophilus
which grew better in the absence of oxygen than in
the presence of it, but in the growth of which the
presence or shsence of sugar was the chief factor.

The other type of acid-tolerant bacillus,
to which XL. 9, 12, 16 and 17 seemed to belong,
differed from the XL.II. type chiefly in being more
delicate in every way. Morphologically it was more
gslender and tended to grow ih echains.,

Colonies on glucose agar plates were very
delibate and smooth—edgad.

Growth in glucose agar stab culture was
much more delicate and was slower, not baihg visible
for 3 or 4 da?s.

This type also was acid-tolerant.

COCCAL FORMS.

T™wo types of cocci were isolated in this
case also: one to which XL.15 belonged was a diplo-
coccus of the ordinarv enterococcus type morphologi-

cally/
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morphologically XI.1l5.

MORPHOLOGY.

(Glucose agar stab 8 days old). Small
gram-positive cocei in clusters and diplos;

(Glucose broth anaercbic 5 days old)
rather plump gram-positive diplococei; (blood agar
aerobic 24 hours old). small cocci oceurring in
diplos and clusters. This organism was grown on
glucose agar plate, ordinary agar plate, glucoss agar
plate anaerobiec, blood ssrum, agar slops, blood agar
8lope, and glycerin agar slope, in =all of which pro-
duced small colonies of the usual streptococcus type
visible in 24 hours. In glucose broth marked cloudi-
ness and dsposit was produced. In ordinary broth a
8light turbidity; on potato no visible growth, and
in gelatin stab at room temperature a delicate
growth without liquefaction.

This organism was isolated from Plate C.
and was therefore strongly heat-resisting before
isolation.

The second tvpe of coccus isolated was the
oval gram-positive cocco bacillus of which XXXVIII.

11/



336.

11 and 17 are typss. Thres strains of this organism
were 1isolated in the present ¢ase, callsd XL. 7, 13,
and 14. XL. 7 was isolated from Plate A, XL. 13 and
14 from PlateD., on which thevy sesmed to be pressent
in pure culturs,

XL. 14 W88 gtudied on varicus media on

which it gave appearances identical with those of

XXXVIII 11 and 17.

SPORE—-BEARERS.

No Spore-bsarsrs s=sen or isolatad.

GENERAL RESULTS.

Gram-positive bacilli of the acidophilus
type were present in an enormous majority in this
case. The type seen in the fields was isolated and
studied: a second more slendsr type was 3lso isolat-
ed.

Gram-negative ba:illi were relatively
seantvy. Those isolated were intestinal B.Coli.

No non-lactose farmanters ware prasent on
the platas.

coceal/
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Coceal Porms wars seanty. Those isolated
wara of ths entserococcus type, and of the oval cocco-

bacillus typs.

Spore-hearsrs wars absent.
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SPECIMEN XLI,

M.H. aged 10 months.

Charteris Ward, Royal Hospital for Sick
' Children.

Ixamined November 3rd 1912,

STATE.

Suffering from acute diarrhoes.

METHOD OF FEEDING.

Was on the breast till 8 months, after that
with milk, boiled bread, porridge. Is at
present on albumen water,

TOMATY
HISTORY.

Had no diarrhoea till 10 days ago. During the

l1agt 10 days has had increasingly severe.diarrnl
'hoea;& during the last 2 or 3 days, blood and mucus
| in the stools,
MOTICN,
Greenish, very loose, containing mucus and &
little bright red blood.

TER BACTIRIOLOGICAL EXAMINATION.

GRAM-STAINED FIELDS.
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¥ Gram-positive bacilli:-

Are extremely scanty, only about
helf a dozen being'found after much search:
these .are of the ordinary moderately slender
acidophilus type.

ii. Gram-negative bacilli and coccobseilli:-

Congtitute by far the greatest
number of the organisms present. They are '
rather plump bacilli and coccobacilli; very
few slender forms are present. |

iii. Coccal forms:- !

Are feoirly numerous and occur mainl;gri

in short chains of 4 - 6 rather large coccij; i
some rather large oval diplococei also present;

iv. Sporebearers:-

Are absent.

|
HMcCONKRY PLATES. |
Showed after 3 days growth several ‘
thousand lactose fermenting colonies, along with one
non-lactose-fermenting colony. This turned out in
fluid medium to be & lactose-fermenter. |
The broth emulsion was left in the incu-

bation/
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incubator . for 3 weeks, and fresh MeConkey Plates
then spread from it. Rumerous non-lactose-ferment-

ing colonies grew,

PRIMARY ANARROBIC MEDIA.

Tube 4, 15 days old showed cloudiness
with devnosit. Gram-stained contsined gram-negative:
coliform bacilli, No gram-positive bacilli seen. |
Tube B, showed slight cloudiness with
deposit, Gram stained it showed some oval cocci
and diplos, most of them gram-negabtive, along with
some very degenerate looking gram-negative bacilli.
Tube C. showed cloudiness with deposit.
The film contained mainly coliform gram-negative
bacilli: other organisms are mainly rather large
oval gram-positive cocei and diplococeci. -
Tube D. showed some clotting. Gram |
stained it showed some coliform gram-negative bacilli

and a few gram-positive diplacocci of enterococcus |

type

|
SECONDARY ANAFROBIC HEDIA, !
Plate .. showed (12 days o0ld) dense whit- |

ish colonies/



341"‘

colcnies mainly of pin-head size. Subculture from
these show coliform bacilli, é

Plate B, had only a few rather large white
colonies, which on examination were found to contain |
rather large streptococei, These were regarded as j
contaminations, '
|

Plate C., showed some small =2nd very smalli
colonies. From these the oval gram-positive coccusj

(see XXXVIII. 11 =2nd 17) =2nd s peculiar type of gram-

negative bacilli (XLI, 15.) were obiained.

Plate D, Showed some small and very small
colonies, From these also the oval gram-positive

coceus was obtained.

LACTOSE-FERMANTING-BACILLI.

Two colonies selected from first series |

.0f McConkey Plates were as usual repurified before

using.

XLI.Lwas & gram-negative bacillus which
produced indol, was Vosges and Proskauer negative,
did not liquefy gelatin. asnd produced acid and clot
from 1litmus milk. It produced acid and gas in

lactose,/
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lactose, saccharose, glucose, mannit, salicin,sorbit,
raffinose, galactose, maltose, analdextrin peptone
water, but no change in duleit, adonit, inulin, or
inosit,

LI, 2 was a motile gram-negative bacillus
wnich was indol positive, Vosges and Proskauer
negative did not liquefy gelatin, and produced acid |
and clot in litmus millk, It produced acid and gas |
in lactose peptone water, but no change in s:?-,c;chalme,!__

duleit, inulin adonit or inosit. ; !

XLI, 1. was therefore No, 106 or 107
group IV. McConkey, while XLI, 2. was No, 4 group I,|
IlicConkey.

NON-LACTOSE-FERMENTING BACILLI. |

None were isolated from the primary plateé
Two called XLI, 10 and 11 were isolated from the |
Plates made from the old broth emulsion.
Efter repurification these were found to
differ in one point only. ;
They were slightly motile gram-negative
bacilli which produced indol, were negative to

Vosges and Prosksuer's resction, liguefied gelatin

and/



and produced a very strong fermentation of milk
with an alkaline reaction in the whey. They pro-
duced acid and gas in glucose dbut no change in
lactose, mannit, dulcit and salicin.

XLI, 10 produced no chsnge in saccharose
peptone water, while XLI, 11 produced acid and gas.

Growth in the sacchaorose tube was re- |
peated twice, and in all the tubes once, and their i
reactions were found to be stable.:

Two . Ed, of a 24 hourd broth culture
of XLI. 11 introduced intras-peritonéally to a guines
pig produced no effeet,

Agglutination experiments were carried

out,

BACILLI OF THE ACID-TOLERANT GROUZR. '

llone were igolated.

COCCAL FORIS. |

Two strains XLI. 14 and 17 were particu-
larly studied, both being isolated from Plate C,
XLI. 14 was found to be identicel with the usual |
type of enterococcus while XLI, 17 was thé oval gram{

nositive coccus or coccobeecillus fully described

under/ i
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under XXXVIII, 11 and 17.

TR T A DT
SPOREBEARERS,

None were igolated,

From Plate C, in this case a2 peculiar
type of gram-negative bacillus was isolated which
has been met with in 2 other cases, both of these

beinz normal,

ALE, X6,

MORPHOLOGY. (Glucose agar stab 7 days old.)

Gram-negative bacilli rather large, almosﬁ
all with an unstained portion at the end resembling |
a spore,

(Glucose broth 4 dsys o0ld.) Large long
gram-negative bacilli many spindle shaped, practi-
cally all apparently spore-bearing.

(Ordinary agar slope anaerobie.) Small
gram-necative bacilli coliform, none showing spores
or spindle shape.

This bacillus was isolated from Plate C. |
and had therefore resisted a heat of 80° e¢. for 10
minutes before isolation. After isolétion, however,

it was killed by pasteﬁrisation.

Tested/
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Tested on a large number of medis it was
found to resemble the ordinary intectinal B.coli in

growth characteristics,

Vas not tested in sugars.
GENERAL RESULTS.

Gram-positive bacilli of the acid-tolerant
type were very scanty.

Gram-negative bacilli of the coli type
were extremely numerous and were found to be almost
all lactose fermenters.

llon-lactose~-fermenters were only isolated
by fhe uge of the 0ld broth emulsion and were of an
un-n=med type.

Coccal forms were numerous and those
isolated were the enterococcus and the oval gram-
positive coeccus,

Spore-bearers were absent.
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SPECIMEN XLII,

I.A. aged 1 year 1 month,

Female,

Charteris Ward, Sick Children's Hospital,

Examined November 19th,1912,

Suffering from acute diarrhoea.

METHCOD OF FEEDING,

Was breast-fed till 5 weeks ago.

has been getting cow's milk,
HISTORY,

Patient developed lobar pneumonia

for which she was admitted to the

no digrrhoea up to that time.

Yesterday she developed acute diarrhoesa,
contracted in the ward. The cases from which

specimens XLI, XLIII, and XLIV, were obtained

are also at present in the ward.

AFPTER HISTORY,

Patient died on November 23rd, having suffered

from severe ileo-colitis.

MOTION,

Obtained November 19th, was a stringy brownish

motion containing red blood and mucus.

THE/

Since then

a fortnighta®

ward., Had
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THE BACTERIOLOGICAL EXAMINATION,

GRAM STAINED FILMS,

T Gram-positive Bacilli:; -

Are extremely scanty; about half a dozen

small and slender bacilli are to be seen,

! one rather large and plump bacillus,

Are very numerous, Vary considerably in

. ii. Gram-negative Bacilli and Coccobacilli: - l
morphology, some being very small and delicate r

bacilli, others larger and plumper. -

iii, Coccal Forms: -

Are also very numerous, They are mainly
gram-positive cocci occurring in diplos and
short chains., Some of the larger oval.isolated|
coccl are also present.

iv., Spore-bearers: -
. A very small number of gram-positive bacilli

bearing spores are to be seen. !

McCONKEY PLATES.

2 days' 0ld showed lactose-fermenting and

non-lactose-fermenting colonies. The latter formed

over/
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over 5 per cent of the totsal.

PRIMARY ANATFROBIC MEDIA.

Tube A. 4 days' o0ld showed cloudiness with
deposit, and contained chiefly gram-positive cocei.
These were of moderate size, oval, and occurred in
diplbs and short chains, Gram-negative bacilli in |
fair numbers, Gram-positive bacilli - g very few,

Tube B, showed cloudiness with deposit,
and contained some very small slender degenerate-
looking bacilli, taking the stain badly.

Tube C, showed cloudiness and devnosit.
The film showed gram-positive cocci as streptos and i
diplos., A few gram-negative bacilli also, \

Tube D, showed clotting with abundant |
whey formetion, The whey gram-stained showed rathe%

small gram-positive diplococei. :

Plate A, 9 days' old, showed colonies

varying in size from coli type to minute. From the|

smaller colonies B.acidophilus was obtained.
Plate B. showed no growth,
Plate C, showed some small colonies, from !

which some very irregular gram-positive bacilli

were/
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weré thainéd;
Plate D, showed rather dense small colonies

and from these rather large gram-positive diplococei

were obtained,

LACTOSE~FERMENTING BACILLI,

& strains studied XLII, 1 and 2, which
were identical in their reactions,

They were motile gram-negative bacilli,
indol positive, Vosges and Proskauer negative, did |
not liquefy gelatin and produced acid and clot in |
1itmus milk. They produced =2cid and gas in lactose
peptone water but no change in saccharose, dulecit,
adonit, inulin or inosit;

They were therefore B,Grunthal (No.4
McConkey ),

A guineapig inoculated intra-peritoneally

with 2ce. of a 24 hours' broth culture of XLII. 1, |

|
showed no sign of illness.

On repeating the reactions of XLII, 1 and

2 some months later these were found to have

|
changed. This is discussed elsewhere in the thesisﬁ

NON-LACTOSE-FERMENTING BACILLI.

One/
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One colony XLII. 5, was studied.

It was a motile gram-negative bacillus,
which was indol positive, Vosges and Prosksuer
negative, did not liquefy gelatin and produced an
alkaline rezction in litmus milk,

It produced acid and gas in glucose peptone
water, but no change- in lactose, mannit, duleit,
saccharoge and salicin,

It was therefore Morgan's No,l. Bacillus,

It was tested as to its agglutinability by serum

XLITII, 6, with negative results,
gce. of a 24 hours' broth culture intro-
duced infra-peritoneally to a guineapig,produced

death within 3 days.

BACILLI OF THE ACID-TCLERANT GROUE,

Three strains studied, XLII, 11, 12, and |
i [ These were all isolsated from Plate A,

MORPHOLOGICALLY, these were similar, They were all

rather plump gram-positive bacilli, stouter than
bacilli of the acid-tolerant group usually are.
Vafied somewhat in length, but were otherwise uni-
form in appearance. In 0l1ld cultures involution

forms were produced, All grew under ecnaerobic

conditions on agar slope.

ON/
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ON GLUCOSE AGAR PLATE, they were all smooth-edged

colonies.

XLII, 11
leafy out-srowths,

IhEY, 32

XLII, 13
all down,

GELATIN STAB,

Ko growth from any.

POTATO,

White shining growth,
GLUCOSE BROTH + *4 PER CENT ACETIC ACID,

grew as

grew asg

grew as

8 very heavy growth with

feathery isolsted coloniesr

a rather delicate growth
|

Cloudiness and deposit,

ORDINARY BROTH,

Very poor growth,
No action was produced by XLII, 11 on
sugars in peptone water dafter a week's incubation,

This action on sugars in broth was as

follows: -

LACTOSE/
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ELIT: 31, XEIE, (12,

e 5 days 14 days 2 days 14 days
LACTOSE, - A A, A,
SACCHAROSE. - A, A, A,
DULCIT, - - A, A,
INULIN, - A, A, A,
GLUCOSE. - A, A &,
MANHIT - - A A,

| SALICIN, ; - 1§ A, A,

| MATTOSE. e . A, A,

IN LITLUS MILK,

. XLII. 11 produced no change in 3 days, butc
acid without clot in a fortnight. |

! XLII. 12 produced acid and clot in 3 days.

| COCCAL FORM

| 4 diplococeus XLII, 15, isolated from
Plate D, was like the enterococcus morphologically,
but considerably larger.

In culture, its growth characteristics

were indistinguishsble from the usual enterococcus,

SPORE._BTARERS/




3531

SPORE-BELRFERS: -

None were isolated from Plates C or D.

GENERAL RESULTS.

Gram-positive bacilli of the acid-tolerant
group were very scant, in-the original films,

Gram~negative‘bacilli were numerous,

Non-lactose-fermenting bacilli formed about
5 per cent of the colbnies on the McConkey plates.
The strain studied was lorgan's No. 1. Bacillus.
Coccal Forms were Very numerous, some occurring in

chains,

Spore-bearers were present in very small

numbhers.,
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SPECIMFN XLIII. (From same CASE as XXXI.)

M.L. aged 8 months.

Temale.

Charteris Ward Royal Hospital for Sick Children.
Examined Novembs» 19, 1912.

STATE.

Acute diarrhoea, with blood and mucus in stool.

METHOD of FEWDING.

Se2e under Specimen XXXI. On albumen water

at present.
HISTORY.

Patient seemed to be doing well and had no
gastro-intestinal disorder till 3 days ago, when
gevere diarrhoea started. Has been having 6 or 7
motions a day, some with hlood and mucus presenp.
There are 3 other casss at pressnt in the ward,
suffering from severe ileo-colitis, from whom spe-
¢imens XLI., XLII., and XLIV. have been obtained.
(M.M. from whom specimen XXIX., XXXIX., and XLV.
have been obtained, was also in the ward at the
same time).

MOTION.

gmall slimy motion with much blood and

mucus present.

BACTERIOLOGICAL/
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BACTERIOLOGICAL EXAMINATION.

GRAM STAINED FIXLDS.

i, Gram-positive Bacilli.

None are present in the films. Compare
this with spscimen XXXI. in which they formed a
considerable proportion of the organisms present.

1d. Gram-negative Bacilli and Cocco-bacilli.

These are present in almost pure culture.
They are rather plump bacilli, some of fair length.

iii. Coeccal Forms.

Only one variety is prssent and that in
small numbers. It is a rather plump gram-positive
coccus in short chains.

iv. Sporsbearars.
Absent.
In the films there are also very large num-

hers of uninucleated cells, probahly spithelial.

MCCONKEY PLATES.

! After 2 days incubation show lactose fer-
|

menting colonies and also nuasrous non-lactose fsrmen-—

‘ ' 7
| ters. The latter amount to over 20% of the total.

| PRIMARY/




PRIMARY ANAEROBIC MEDIA

Tube A. after 3 days' incubation, showsd
cloudiness and deposit, gram stained showed small,
slender, gram-positive hacilli of acidophilus type,
some gram-negative coliform bacilli, and a fsw gram-
positive diplococei.

Tube B, showed slight cloudincss with de-
posit. Oram-stained some rather coarss gram-positive
coceil and diplococel were ssan.

Tube C. showed no growth.

Tube D. showed stomy fermentation with much
whey formation. 2 cc. of the whey introduced sub-
cutansously to a guineapig, produced superficial ul-
¢ceration, but no other effsct.

This whey gram-stainsd showsd some small

gram-positive diplococei.

SECONDARY ANAEROBIC MEDIA.

Plate A. 9 days old showed colonies of coli
type and numerous very small and minute colonies.

Plate B. showed very small coloniess of two
| varieties, one very delicate, the other denser. Both
have irregular edges.

¥LIII. 11, was isolated from the former

type, XLIII. 12 from the latter).

LACTOSE/



LACTOSE-FERMENTING BACILLI.

Two lactose-fermenting coloniss XLIII.1 &
2 gelected for study.

They were found to he identical in their
reactions. They were non-motile gram-negative bacil-
1i, which were indol-positive, Vosges and Proskauer
negative, and produced acid and clot in litmus milk.
They produced acid and gas in lactose and duleit, hut
no change in sacchaross, adonit, inulin and inosit.
They 4id not liquefy gelatin. Belonged, therefore,

to Group II. MecConkey.

NON-LACTOSE-FERMENTING BACILLI.

Two colonies were selected for study. They
were found to be identical in their reactions.

They were motile gram-negative bacilli,
which produced indol, did not liquefy gs=latin, ana
produced an alkaline reaction in litmus milk. They
produced acid and gas in glucose peptone water, no
changs in lactose, mannit, duleit, sacchaross, and
salicin.

They had thus all the cultural character-

istics of Morgan's No.l Bacillus.

A rabbit was immunis=d with repeated doses

of/



of vacecines of XLIII.6, and the ssrum was found to
agglutinate 2 Strains from other cases as highly as
it did the homologous strain, but failed to aggluti-
nate some others.

2 cc. of a 24 hours' broth culture of XLIII
4, introduced intraperitoneally to a guineaoig, ovro-
duced death within 24 hours.

_ 5 mice were inoculated subcutanesously with

dosss of XLIII. 6, varying from 1/150th to 1/20th
of a 24 hours' agar slope culture, with no apparent
effect.

1 Mouse fed for 5 days on bread soaked in
broth cultures of XLIII. 6, - showed signs of 111-
ness, but did not die till 3 weeks later, and the

organism was not recovered from the heart blood.

BACILLI of the ACID-TOLERANT GROUP.

Two strains were isolated and studied.
XLIII. 8 amd 11. XLIII. 8, was isolated from Plate
A.,XLIII.11 from Plate B.

Both ware moderately slender, gram-positive
bacilli, both resisted the addition of -4% of acsetic
acid to glucose broth. In glucose agar stab hoth
grew up to the surface, and in glucose broth produced
cloudiness and deposit.

XTITT.f
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XLIII. 11, coloniss on glucose agar plate
were of the very irregular variety.

Were thus acid-tolerant bacillii of the

acidophilus type.

 GOCCAL _FORMS.

XLIII. 12, isolated from Plats B. turned
out to be the enteroccoccus of the usual type. In
fluid msdia soms chains of fair length were oroduced.
It will be observed that in this case it resisted
the addition of :4% of acstic acid to the Blucose
hroth.

XLIII. 14 and 15 - isolated from Plate D.
were the oval gram-positive cocco-hacillus of which
a more full description is given under XXXVIII. 11.
This =2gg-shap=sd coccus was in this cass also, heat-
resistant, before isolation. Pasteurisation at 80'e
for 10 minutes when in purs culture, however, killed

it.

SPORE-BEARERS.

Were ahsent.

GENERAL RESULTS.

Happily in this case, one is able to com-

pare/
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compare this spscimen of a diarrhoea stool directly
with speecimsn XXXI. obtained from the same case be-
fore diarrhoea started. The gstriking difference is
that bacilli of the acid-tolerant tvpe had complete-
ly disappeared from the fisld, = though 2 strains
were isolated. That gram-negative bacilli were
present in almost pure culture, and that Yorgan's No.
1 Bacillus formed a large oronortion of these. That
coarse gram-positive strepto-cocci were also present
in the fisld, those isolated bhsing of the enterococc-

us types and of ths oval cocco-bacillary type.



SPECIMEN XLIV,

R.M, aged 5 months.

Ifale,

Charteris Ward, Sick Children's Hospital.
Examined November 24th, 1912.

STATE,

Suffering from acute diarrhoea,

METHCD OF FEEDING. '

Was & bottle-fed child, cow's milk and water.
HISTORY.
Patient wag admitted to the Ward on Hov. 13th.

On November 19th he started a very severe attack

i of diarrhoea, and has been having 6 or 7 motions
| in the 24 hours, o blood has been seen,

APTER HISTORY,

Patient died on November 25th, the day after

the examination of the specimen. 1

MOTIOH.

Very slimy greenish motion containing mucus,

but no blood.

THE BACTERIOLOGICAL EXAMINATION.

GRAIM STAIRED FIELDS,




S Gram-positive Bacilli: -

Are practically absent. Only one or two
are to be found after some search. These are
of the usual acidophilus type,

ii, Gram-negative Bacilli and Coccobacilli: -

Are very numerous, and are coliform,

iii. Coccal Forms: -

These are present in considerable numbers,
meny ae diplos, a few in chains. They vary in
size some being coarse, others smaller and more
delicate, Practically all are gram-positive.

iv. Spore-bearers: -

Are absent.

McCONKEY PLATES,

Plates showed lactose-fermenting colonies
and also non-lactose~fermenters, the latter forming

about 5 per cent of the total,

PRIMARY AWAEROBIC MEDIA.

Tube A, 8 days' o0ld showed deposit and

cloudiness, and contained gram-negative bacilli and

coccobacilli, rather plump. No gram-positive

organisms were found in the film.

Tube/
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Tube B. showed some deposit, no cloudiness.
No organisms were found in the film,

Tube C. showed very slight deposit with
no cloudiness., No organisms were found in the film, |

Tube D, showed clotting, The whey, gram-
stained, showed some degenerate-looking, rather large

gram-negative bacilli,

| SECONDARY ANABROBIC MEDIA.

Plate 4, six days' old, showed only a few
colonies, of moderate size, From these were obtained
gram-negative bacilli of the type XLI. 15, oval gram--I
positive cocco-bacilli, and the enterococcus,

Plate B. showed a very few small colonies.

| From these also were obtained the large gram-negative'

bacilli of type XLI. 15,
| Plate C, showed no growth.
Piate D, showed small snd minute colornies.

From these all were obtained gram-negative bacilli of

type XLI, 15,

LACTOSE-FERMENTING BACILLI.

One colony XLIV, 6, selected for study.
This was a motile gram-negative bacillus,

indol-positive, which did not licuefy gelatin, gave

af
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a negative Vosges and Proskauer reaction, and pro-
| duced acid and clot in litmus milk,

It produced 2c¢id and gas in lactose and
dulcit peptone water, but no change in saccharose,
adonit inulin or inosit,

It wag therefore B.coli Communis, ( No. 34
. MeConkey).

NON-LACTOSE-FERMENTING BACILLI.

Two studied,called XLIV., 1 and 4,

These were non-motile gram-negative bacilli
which did not liquefy gelatin and produced an
alkaline reaction in litmus milk, XLIV, 1, gave
a negative.

They produced acid in glucose and mannit
peptone water, but no change in lactose, dulcit,
saccharogse, salicin, inulin, or raffinose,

Morphologically they bore no resemblance
to the large gram-negative bacillus isolated from the
anserobic plates, being small and delicate bacilli
and coccobacilli,

They were thus Dysentery Bacillus Type ™"Y"
of Hiss and Russell,

A rabbit was immunised with killed culture
of XLIV., 1, and its serum is being used for aggluti-

. nation/
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agglutination tests,

2 cc, of a 24 hours' broth culture of
ALIV. 1, introduced intraperitoneally to a guinea-
pig produced no immediate result. The guineapig
died 17 days later. The organism was not recovered

from the heart blood,

BACILLI OF THE ACID-TOLERANT GROUP,

None were isolated in this case,

COCCAL FORMS,

Two forms were isolated from Plates A,
One wag the enterococcus.
The other was the large gram-positive egg-

shaped coccus,

SPORE-BEARERS.,

one were seen in films or isolated.

The other organism isolated was the large
gram-negative bacillus with unstained portion at the
| end like a spore (See XLI. 15). It will be noted

f that this was obtained both from acid medium and from

| pasteurised culture, before isolation from the faeces,

GENERAL/



GENERAL RESULTS.

Gram-positive bacilli of the scid-tolerant group
were extremely scanty,

Gram-negative bacilli were very numerous.

The lactose-fermenting bacillus studied
was B.coli Communis,

Non-lactose-fermenting bacilli were present
on the McConkey Plates forming about 5 per cent of
total colonies,

Those isolated ﬁere culturally Dysentery
Bacilli; agglutination experiments are being carried.

Cocéal forms, some in chains, were numerous,

Sporebearers were absent,
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SPECIMEN XLV. (from same case as SPECIMENS XXIX.
and XXXIX.)

M.¥M. aged 5 months.

Temals.

Charteris Ward, Royal Hospital for Sick Children.
Examined January 6th, 1913,

Now quite healthy and stroneg.

METHOD of FZEDING.

Milk and water now.

HISTORY SINCE LAST EXAMINATION.

Patient had another very severe attack of diare
hosa during November and Dscember, but is now nuch
improved, has put on weight and is heing s=nt home.
MOTION.

Pairly solid, pale rather fatty motion.

BACTERIOLOGICAL TEXAMINATION.

GRAM-STAINED TFIELDS.

i. Gram positive Bacilli.
Theses are dominant ih the fields and are
of the acid-tolerant type, being mainly moderately
slsnder, slightly curved hacilli.
ii. oram-negative Bacilli and Coccobacilli.
These are scanty and this is the great 4if-

farence between ficlds of this specimen on the

ons/



one hand and those of XXIX, and to a lesser ex-
tent of XXXIX on the other.
iii. Coccal Fomms.
These are numerous in this case and varied.
Some are slender diplococci, others rather blump,
some of fair size. Are almost all gram-positive.
iv. Spore Bearers are absent.

Compared with XXIX the chief diffsrence is

a great diminution of the gram-negative bacilli.

McCONKEY PLATES.

Showed after 2 days incubation a small
number of non-lactose-fermenters in addition to nu-
merous lactose-fermenting colonies of the ordinary
type. The non-lactose-fermenters formed about 2-3%

of the total colonies.

PRIMARY ANATROBIC MEDIA.

Tube A. 4 days old showed marked cloudi-
ness and deposit. Gram-stained showed mainly coccal
forms,lmost as diplos hut short chains and also
clusters were fairly numerous. Gram-negative bhacil-
11 weres also pressnt in moderate numbers. No gram-
positive bhacilli seen.

Tube/
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Tube B. showed no cloudiness and a very
slight deposit after 4 days growth. Gram stained no
organisms were found in film.

Tube C. showed slight cloudiness with de-
posit. Gram stained showed coliform gram-negative
baellilii, rather plump along with some cosrse gram
positive streptococei.

Tube D. showed no clotting. No organisms

found.

SECONDARY ANAEROBIC MEDIA.

Not used in this case.

LAGTOSE-FERMENT ING-BAGILLI.

Two coloniss were selected for study.
XLV. 3 and 4.

They were found to be identical in their
reactions. They were motile gram negative bacilli,
which produced indol and were negative to Vosges and
Proskauers test. Neither liquefied gslatin and both
produced acid and clot in litmus milk. They produc-
ed acid and gas in Lactose and saccharose psptone

water, no change in duleit, adonit, inulin or inosit

Belonged/
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Belonged, therefores, to group IV. McConkey

NON-LACTOSE-FERMENTING BAGILLI.

Two colonies ware selected for study X¥LV.
1 and 2. Both were replated before using.

XLV., 1, was found to ferment lactose in
fluid madium, 1 though somswhat fsebly and slowly,
and was discarded.

XLV.2, was a non-motile gram-negative
bacillusg, which produced a slightly alksline reac-
tion in 1litmus milk in a fortnight, 4id not produce
indol, nor liquefy gelatin. It produced acid but no
#£as in glucose and mannit, and no change in lactose
dulecit, saccharose and salicin.

Corrssponded culturally, therefore, to
B.Dysenteriae "Y" of "Hiss and Russell".

1 cc. of a 24 hours hroth culturs introdu-
ced intraperitonsally to a guineapiZ produced death

within 24 hours.

GENERAL RESULTS.

Judging by the films the main difference
between this specimen and XXIX. and also XXXIX. was

an increase in the gram-positive bacilli of the

acid/
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acild-tolerant type, and a decrease of the gram nega-
tive bpacilli.

The decreass in lactose-fermenters noticed
in Specimen XXXIX. was alsn noticeable in this speci-
men. It will be further observed that the lactose-
farmenting-vacilli studied in this sp=cimen wers of
a different type from thoss studied in Specimen XXIX.

Further non-lactose-fermenters were still
present in this case, though these were less numerous
reslatively to the lactose-farmenters than in XXXIX,

and consequently absolutely still less numerous. The

one studied was of the Dysentery group, compared with
Morgan's No.l type, isolated from XXXIX. and XXIX.
gocecal forms were still numerous.

Spore bearers as before - absent.
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SPECIMEN XLVI.

Jd.B. aged 1 vear 4 months.
Charteris Ward, Roval Hospital for Sick

Children.

STATE.

Acute Diarrhosa.

METHCD OF FE®EDING.

Wias a8 bottle—Ffed child. Tately more solid

food.

HISTORY. !

Has always had a tendencv to diarrhoea. UNever
very bad till latelv when it has hecome very
acute. For the last month has had several
motions a day and for the last few davs there
has been red blood in the motions.

Had whoowning eough lately.

Had an 1schiorectal sbscess which was opened

on December 30th.

Obtained January 6th, 1213, contains red blood

and mueus. (Patient died on January 9th.)

THE BACTERIOLOGICAL EXAMINATION.

GRAM/
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GRAM STAINED PFILKS.

Gram-positive Bacilii: -

CGram-positive bacilii are present in very |
small numbers. They are of the usual moder-—
ately slender, acidophilus type.

Gram-negative bacilii and cocco-baecililii: -

These are present in extremelv large
numbers and are of the usual coliform tyve.
Coccal Forms: -

These are also present in large numbers,
though greatly out-numbered by the gram;negan
tive bacilli.

Spore-bearers: -

Are absent.

There are present in the films numerous
red blood corpuscles, epithelial celle and pus

cells.

MCCONKEY PLATER.

Showed after two dayvs incubation lactose

fermenting colonies of the ordinary type along with

numerous non-lactose-fermenters. The latter form

about ten ver cent of the total colonies.

PRTMARY/
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PRIMARY ANAEROBIC MEDIA.

Tube A. four days old showed cloudiness
with deposit. The film eontained diplococei of
the enterococeus type and some gram-negative coli-
form baellll. No gram-positive bacilli were
present.

Tube B. showed no growth and no organisms
were found in the film.

Tube C. shoved slight eloudiness with de-
posit. The film contained gram-positive entero-
cocel, and some gram-negative coliform bacilli.

Tube D. showed some clotting. The whey
gram-atained contained some gram-positive diplo-

coccei of the enterococcus tyvpe.

SECO NDARY ANAERCBIC MEDIA.

None were made in this case.

LACTOSE-FERMENTING BACILLI.

™o colonies were selected re-purified
and teested.

XLVI. 3, was a non-motile gram-negative
baeillus, indol-positive, Vosges and Proskauer
negative, which did not liquefy gelatin and produced

acid and clot in 1itmus milk. It produced acid and

gas/
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gas in lactose and duleit peptone water, but no
change 1in saccharose, adonit, inulin or inoeit.

. XLVI. 4, was a doubtfullv motile gram-
negative bacillus which was indol negative, Vosges
and Proskauer positive, did not liguefv gelatin and
produced acid and clot in litmus milrk. It pro-—
duced acid and gas in lactose and saccharose, no

change in duleit, adonit, inulin or inosit.

NON-LACTOSE-FFRMENTING BACTLLI.

T™wo colonies were selected for study.

XLVI. i1 and 2.

These were non-motile gram-negative Baciili
which were indol-positive, Vosges and Proskauer
negative, did not liquefy gelatine and produced an
alraline reaction in litmus milk after a prelimin-
ary acidity. They produced acid and gas in glucose
and mannit but no change in lactose, duleit, sace-—
harose and saliecin.

They had thus all the cultural charter-
ijstics of the dvsentery bacillus tyvpe "VY" of Hise
and Russell.

Their ageglutination reactions for final
confirmation of their identity are not vet complet-
ed and wilil be included in another part of the

thesis/
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theeis. 1 ce. of a twenty-four houre'broth cul-
ture of XLVI. 1, introduced intra-peritoneally to

a guinea-pig produced death within twenty-four hours.

BACILLI OF THE ACID-TOLERANT GROUP.

None were isolated.

COCCAL FORMS.

Two strains were isolated ealled XLVI. 5
and 6, which proved to be diplococcl of the entero-

cocecus type.

SPORE-BEARFRS.

Were absent.

GENERAL RESULTS.

Gram-poeitive bacilli of the acid-toler-
ant group were extremely scanty in the films.

Gram-negative bacilli were present in
verv large numbers and a large proportion of these
weIe non-lactose-fermenting bacilll. These strains
of the latter whiceh were studied were of the dysent-
8rv group.

Coceal forms were numerous and an unmisual
number were present in films in chains.

Spore-hearers were abaent.



SPECIMEN XIVII.

D.D. agad 2 months.
Charteris Ward, Roval Hospital for Sick
Children.
Examined Jan.6th 1913.
Suffsrs from pvloric spasm.

METHOD OF FIZDING.

Breast Fed for 2 days. Since then milk and water.
HISTORY.

Has had a good deal of vomiting sines birth, but

: has had no diarrhoes to speak of. Bowsls 2s a8

ruls rather constipated.

MOTION.

Pale rather fattv looking stool..

i THE BACTERIOLOGICAL EXAMINATION.

GRAM STAINED FILMS.

i, Gram positive bacilli:-

Gram positive bacilli of the acido-
philus type constitute the dominant variety

pressntz
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present. Thesz are straight or slightly curved
bacilli moderately siender, taking the stain
well. ©No punctate or bifid forms seen.

ii. Gram-negative bacilli and cocco bacilli.
These are very scantv, those present being of
coliform tyvpe.

1ii.Coccal forms,
G(ram-positive cocecli are scanty, being mainly of
large oval type.
Diplococei of the enterococei are very scanty,
some larger diplococei being present in greater
numbers,

iv. Spore-bearers.

Are absent.

McCONKEY'S BILE SALT LACTOSE NEUTRAL RED AGAR.

PLATES.
These after two davs incubsation showed lactose

Permenting coloniss only.

PRIMARY ANAEROBIC MEDIA.

Tube A. APter four days anaserobic growth showed
marked cloudiness and deposit. Gram-stained

snowed/
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showed numerocus gram-positive bacilli of
the acidophilus tvps; a few coarse oval
cocel in short chains; a few enterococcei
both gram-positive and gram-negativas; a
very few gram-riegative coliform bacilli.

Tube B. showed slight cloudinsss and deposit.
Gram-stained, this consisted of moderately
slender gram-positive bhacilli of the usual
acid-tolerant tvpe.

Tune C. showed no growth.

Tube D. showed slight clotting. No organisms were
found in films from the whey.

LACTOSE FERMENTING BACILLI.

These lactose fermenting colonies weres
selected fer study, named XLVII.1l, 2 and 3. XLVII.1
was a non-iotile graui-negative bacililus which pro-
dueed indel, did not liquefy gelatin, produced acid
and c¢lot in litmus milk and acid and gas in lactose
duleit, gludose, mannit and salicin, no change 1in
saccharose peptons water,

occ. of a twenty four hours' broth culturs

introduced interperitonsally to a guinea pig pro-

duced d=ath within eightesn hours.

Organisms/
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Organisms XLVII. 2 and 3 were Pound to be
identical in all reactions. Thev were non-motile
gra-nsgative bacilli which produced indol, were
negative to Vosges and Proskauer's test and did not
liquefy gelatin in two and a half montha. Both pro-—
duced acid and clot in litmus nilk and acid and gas
in lsactose. sacchaross and duleit with no change in

adonit, irnulin snd inosit.

NON-LACTOSE FERMENTING BACITLI.

None were present on the McecConkev plates,

BACILLI OF THE ACID-TOLERANT GROUP.

No bacilli of the acid-tolerant group
were specially studied though present in large
numbsrs.,

SPORE-BEARERS.

Absent.

GENERAL RESULTS.

Gram-positive bacilli of the acid-tolsrant
type were the dominant variety in this case.

L.actose Fermenting Bacilli formed only a
small part of the f£flora. WNo non-lactoss fermenting
baeilii were found. Coceal forms also formead only

a small part of the flora. Spore-bearsrs wers ab-

sant.
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SPECIMEN XLVIII,

S. aged 1 year 9 months.
Charteris Ward, Royal Hospital for Siek Children.
Examined January 6th 1813.
Bronchitis. Healthy gastro—intestinally.
METHOD OF FEEDING.

On breast till 11 months, now gets mixsd diet.
HISTORY.

Was admitted on December 1l4th for his lung

condition which is doing well. Has never had

diarrhosa.

AFPTER HISTORY.

Kept free from diarrhoea during his stay in the
ward, which was up till January 17th.

MOTION.
Yellowish fairly solid motion.

THE BACTERIOLOGICAL EXAMINATION.

GRAM STAINED FILMS.

8 Gram-positive bacilli:-
These are present in considsrabls

numbers. Most of these are of the usual moder-

ately/
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meoderatsely slendsr acidophilus type but there are
also larger and plumper bacilli in fair numbers. -
x 51 IR Gram-negative bacilli and cocco bacilli.

These also are present in conaiderabla

numbers, and are of varied coli-form type.
iii. OCoccal Forms.

These are fairly numerous, some are of
the enterococcus type; many of the larger egg-—
shaped variety.

iv. Spore-bearers.

A fair number of gram-positive and
gram-negative spore-bearing bacilli morphologic-
ally resembling Benteritidis sporogenes or
Baserogenes capsulatus are present.

MCCONKEY PLATE

Showed a large number of lactose fer-
menting cclonies with in addition a small number

of non-lactese-fermenting cclonies.

PRIMARY ANAEROBIC MEDIA.

TUBE A. four days old showed marked

cloudiness and deposit. Cram—-stained shcowed

almost/



almost pure culturs of lancsolats gram-positive
diplococel of enterocoecus typas. A faw gram-
negative coliferm bacilli also present. No gram—
pesitive bacilli.

Tubs B. showed no growth.

Tubs C. showed no growth.

Tube D. showed stormy fermentation with
a considerablse amount, of whey formation but no

organisms could be found in the film.

LACTOSE FERMENTING BACILLI.

Twe lactose fermenting colonies XLVIII
3 and 4 were selected for further study. These
wera found to be 1dentical in their reactions.
Both were motilse.

Gram-negative bacilli which produced
indol, did not liquify gelatins, were negative to
Vosges and Proskauer's test and produced acid and
clot in litmus milk. Both produced acid and gas
in lactossa, saccharose and duleit but no change

in adonit. inulin or incsit.

NON-LACTOSE FERMENTING BACILLI.

Two/
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Twe colonies wers selected for further
study XLVIII i and 2. XLVIII. 1. was a non-
motile gram-negative bhacillus which produced
1ndoli did not liquify gelatine and was negstive
to Vosges and Proskasuer's test. It produced
acld and gas in glucose, mannit and duleit, but
no change in lactose, sacchaross or salicin.

In Litmus milk it produced acid but no clet in a
fortnight. Its agglutination reactions were
tested with sera of para A., para B and
Gasrtnsr with negative results.

i ee., of a twenty—-four hours broth
culturs inoculated interperitoneally into a
guinea-pig produced death within twenty-four

hours.

GENERAL /
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GENERAL RESULTS.

Gram-positive bacillli - . of the acetogenss
tvpe, wera at least as numerous as other varisties in
this specimen. Gram-negative bacilli were also
numerous. The lactose fermenting organisms isolated
were found to belong to group 3. MeConkey.Non-lactose
fermenting bacilli were numerous, and the strain
studied was found to be culturally indistinguishsabls
from B. paratyphosis A, but by the serum rsactions
was found to be entirely differsnt. Coccal forms
were inconspicuous, but spore-bearing bacilli of the
bacillus welchii type wsre present in fairly largs

numbers.
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SPECIMEN XLIX.

T.T. aged & weeks. ]
Charteris Ward, Royal Hospital for Sick
Chiidren.

Examined Jan. 6th, 1913.

STATE.

suffering from pyloric stenosis.

METHOD OF FEEDING.

Breast-fed for first 3 wesks of life. Since
then has been on Allenbury.

HISTORY. |
Vomiting and constipation since birth.

AFTER HISTORY.

Prlorus was stretched by Nr.Stilés; a few days |

after date of examination of the specimen.

i
|
Sevare diarrhoea startsd after this and continﬁ
ued tilli death 10 days later. ;

MOTION. |

Greenish rather loose stool.

BACTERIOLOGICAL EXAMINATION.

GRAYM STAINED TFIELDS.
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I. gram—-pocitive bacilli: -

These are present in considerable numbers
but are out-numbsred by the pram-negative
bacilli. They are mainly short, moderataly
slender bacilli of the acidophilus tyve.

These are present in large numbers being
the dominant organism present. They ‘are of
ﬂoliférﬁ type, but vary considerably in size
and shape.

iii. Coceal Forms: —

These are not very numerous. Vost are
smalli oval coceal baeilli; a fair number are
rather small diplococci of the enterococcus
tvpe. Nearly all are gram-positive. The
larger coccal forms as seen in some of the
older cases are ahgent.

iv. Spore-bearers: -

No spore-heareres or large hacilli present.

McCONKEY PLATES.

These after two dave ineubation showed
lactose—-fermenting colonies with a considerable

number of non-lactose-Termenters. The latter com— |

prised/
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comprised more than ten per cent of the total colo-

nies.

PRIMARY ANAEROBIC MEDIA.

Tube A. four dave old shoved marked
cloudiness and deposit. Gram-stained showed gram-
vositive cocro-bacilii aione and in chains. It was
not easy to determine whether these were cocei or
the cocco-bacililary form of the acidophiius.

Tibe B. showved no cloudiness but slight
deposit. Gram-stained, no organisms could be
found in the fiims.

Tube €. showed cloudiness and deposit.
¢tram-stained showed coliform gram-negative baeilii
and slender gram-positive baziiii of the acidophilus
tvpe. No spores.

"T™abe D. showad no charnge. Gramnn+aihed.

no organisms were found in films.

SECONDARY ANAFEROBIC MEDIA.

None ware made from this casa.

LACTOSE-PERMENTTING BACILLI.

™ro lactose-fermenting colonies wera
selected from the lMcConkey Plates for study, callad
XLIX. 3 and 4. These were found to bs identiecal in

the ir reactions. Thay were doubtfullv motile

gram/ .
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graic-nepgative bacilli whish produced indol were
negative to Vosges and Proskauer's test and did not
liguefy g=latin. They produced acid and clot in
litmus milk, aml acid and gas in lactose, sazcharose,
and duleit peptone water, but no chanee in adonit,

inulin or inosit.

NON-LACTOSE-FERMENTING BACILLI.

Two non-lactose fermenting colonies vers
gselacted for further study from kMeConkey Plates
céalied XLIX. 1 and 2. Both were gram-negative
bacilli which 4id not liguefy gelatin, produced indol
and vere negative to Vosges and Prosgskausr's test.
XLIX. was non-motile, produced acid and gas in
glucose, mannit and duleit. ¥o change in lactose,
gsaacharose or saliecin., In litmis milk it produced
an acid resaction in a fortnight, but no clot.

XLIX. 2, produced acid and gas in glucose, mannit,
duleit and saccharose peptone water, no change in
lactose or saliein. In litrus milk it produced no
change.

2 ec. of a twenty—-four hours' broth cul-
ture of XLIX. 1, introduced Intra-peritoneally to
a guineapig, produced death within twenty-four hours.

W% 1s)
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XLIX. 1, was tested againet high aggiuti-
nating sera of para A, para B, and Gaertner, with

negative results.

GCENERAL RFSULTS.,

Gram—negative bacilii were the dominant
varlety in this case though the gram-positive were
fairly numerous in the oripginal fields. 0f the
lactose—fementing bacilli studiad,both were members
of group 3, of MeConkey's c¢laseification. Non—
lactoae-fermenting bacilli were present in large
numbers, two varieties being found, one having the
cultural characteristics of the bacillus para-
tvphosus A, but the agglutination reactions proved

it to he a differsent orpanism. Coeeal forms were

inconspicuous and spore bearsrs were absent.
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SPECIMEN L.

A.G. 3ged 10 months.

Charteris Ward. Royval Hospital Por Sieck
childrern.

Examined Jan. 6th 1913,

suffering from rickets.

METHOD OF FEEDING.

¥as a bottla fed child. latsly has been gett-
ing porridge ste.

HISTORY.
Has nsver suffsered from diarrhoes.

AFTER HISTORY.

Had 1o diarrhoes arter the date of taking ths
specimaen while in the ward.
MOTION.

Rather dark brownish, fairly sclid. I

THE BACTERIOLOGICAL EXAMINATION.

GRAM STAINED FPILMS.
i Gram-positive bacilli:- |
These are present in large numbers.

|
Some ars small and slender of the straight acid-

ophilus/
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acidophilus type, others are a 1little larger
and stouter,
Gram-negative Bacilli & Cocco-bacilli; -

These are of varying size and are present
in fairly lerge numbers though not so numerous
as the gram-positive.

Coccal Formg: -~

These are numerous, mainly rather large
oval cocci, isolated or in pairs; small cocei
of thé énterococcus type are scanty but smsll
oval isolated cocci are numerous,
Spore-bearers: -

None seen in films,

McCONKEY'S PLATES.

numbe

These show after two days' incubation large

rs of lactose-fermenting colonies, amounting to,

roughly speaking, about 5 per cent of the total.

PRIMARY ANAFROBIC MEDIA,

Tube A, four days' o0ld showed cloudiness

and deposit. Gram-stained showed rather plump

gram-negative bacilli, short and squat as the chief

organisms, fairly numerous, very small slender gram-

negative bacilli, gram-positive diplococci, lanceo-

late/
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late but large in fair numbers ; straight slender
gram-positive bacilli in fair numbers,

Tube B, showed slight deposit but no cloudi-
ness. Gram-stained showed a few rather irregulsr
gram-positive bacilli of acid-tolerant type.

Tube C, showed slight cloudiness. Gram-
stained, a few gram-positive diplococci were found.

Tube D, showed stormy fermentation with
abundant whey formation, The whey, gram-stained,

gshowed some short,thick gram-posgitive bacilli,

LACTOSE-FERMENTING BACILLI,

Two lactose-fermenting bacilli called
L. 3, and L. 4, were selected from McConkey's plates
for further study. These were both non-motile,
gram-negative, indol-producing, milk-souring lactose
baeilli, Both produced =zcid and gas in lactose and
in dulecit peptone water. L, 4, produced acid and
gas in saccharose, while L, 3, produced no change,
Heifher produced any change in adonit, inulin or
inosit.

2ce, of a twenty-four hours' broth culture
of L. 1, introduced intra-peritoneally to a guinea-
| pit was non-pathogenic.

1.3,/
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L. 3, was B,Schafferi (No. 35 lMcConkey)
while L. 4, was B.Neapolitanus (No. 72.)

NON-LACTOSE-FERMENTING BACILLI,

L, 1, and 2, were motile gram-negative é
bacilli which produced indol, did not liquefy gelatin,
ant produced a slightly alkaline reaction in litmus
milk, They produced acid and gas in glucose
peptone water, but no change in lactose, dulcit,
saccharose and salicin,

They were therefore Morgan's No. I. Bacill-

uS¢

BACILLI OF THE ACID-TOLERANT GROUE,

Good growth of these in tube B.
GENERAL RESBULTS.

Gram-positive bacilli of the acid-tolerant
type were present in considerable numberé in this
case, though the flors was varied. Gram-negative
bacilli were present in fairly large numbers, and of
these non-lactose-fermenting bacilli formed about 5
| per cent. Those isolated were liorgan's INo,I

| Bacillus. Coccal forms were also fairly numerous

and/



395,

and were of the enterococcus type sand also of the

larger oval variety.
Spore-bearers: were not seen in the original
films, though judging from tube D, it is possible

they are present.
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SPECIMEN LI,

Child aged 10 days.
Maternity Hospital.

Examined February 8th 1913,

STATE.

A healthy full-time child,
METHOD OF FEEDING.

Breast only,

LOTION,

Obtained February 8th 1913, rather green,

normal consistence and odour,

THE BACTERIOLOGICAL EXAMINATION,

GRAM STAINED FIELDS.
(s Gram-positive bacilli:- ,
Prectically all the organisms presenﬁ
are of this variety. They are smell and
slender bacilli, very degenerate looking and
taking up the stain badly so as to give rise
to "punctate" forms. A11 are comparatively
short, there being no threads; no bifid forms. |

Some/
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Some are swollen in the middle, some
at ends so as to give the impression of possib-
ly being spore-bearing,

ii. Gram-negative baciili and coccobacilli:-
Are extremely scanty, several fields
having to be searched hefore any can be seen.
iii. Coccal Forms:-
None seen in films.
iv. Spore Bearers:-

None seen in films.

McCONKEY BILE SALT LACTOSE NEUTRAL RED AGAR PLATES.

These after two days incubation showed
numerous lactose-fermenting colonies of the usual
type. and one feebly-lactose-fermenting colony.

hHo non-lactose-fermenters present,
(The plates were inoculated with 10 times

the usual amount of emulsion.)

PRIMARY ANAEROBIC MEDIA.

Tube A. after a weeks anaserobiec growth
showed slight cloudiness with considersble deposit.

Gram stained this showed gram-positive
bacilli and gram-negative bacilli in about equal

numbers./
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numbers. The gram-positive bacilli were fairly
uniform in appearance being rather slender baeilli,
straight or slightly curved; some side by side,

some end to end. llost stained equally; some club
shaped., No punctate forms, no bifid forms, no
long threads. The gram-negative were mainly of
coliform type, though some may be forms of the gram-
positive bacilli, which have lost the power of
taking up the stain,

Tube B,, also a week old, showed a clear |
medium with & coarse granular precipitate at the
foot, (This is sometimes produced by the action of |
the acid on the medium.)

Gram stained, no organisms were seen in
the film.

Tube C, after 1 week showed no growth.

Tube D, after one week showed no change.

SECONDARY AEROBIC MEDIA .,

A lMcConkey Bile Salt Lactose Agar Plate
was spread from the week 0ld Tube A, with the object -
of ﬁeterminiﬁg the number of living B.coli in this
tube at that date.

No/
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No growth took place on the plate,.

SECONDARY ANAEROBIC MEDLIA.

llone were used in this case.

LACTOSE-FERMENTING BACILLI,

Two lactose-fermenting, and one feebly-
lactose-fermenting colony, were selected from the
McConkey Plates for further study. These were
replated on HcConkey Plates after isolation, and
found to be 211 genuine lactose fermenters.

These were found to be almost identical
in their reactions,

They were gram-negative bacilli of coli-
form type, all producing indol and all negative to
Vosges and Proskauer's reaction, None liguefied
gelatin, within 6 weeks. All produced acid and
elot in litmus milk, and acid and gas in lactose
Peptone water, no change being produced by any of
them in saccharose, duleit, adonit, inulin, or in-
osit peptone water. The only difference was in
their motility, LI. 3, being non-motile, while a
few baeilli of LI, 1, were slightly motile.

92 ecc, of a 24 hour's broth culture of LI,

L,
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1, introduced intra-peritoneally to a guineapig

produced'death within 24 hours.

BACILLI OF THY ACID-TOLZRANT GROUP.

lione were isolated for the purpose of

further study.

COCCAL FORMS,

No coccal forms were present.

SPORE-BEARING BACILLI,

None were present,

GENERAL RESULTS.

Almost the entire faecal flora of this
case consisted of punctate gram-positive bacilli of
the acid tolerant type.

By means of the special media, non—saccha:
rose-fermenting B.coli were also found to be
present.

No coccal forms or spore-bearers were

seen in films or isolated.
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SPECIMEN LII,

- aged ? days.
Maternity Hospital,
Examined February 8th 1913,

STATE,

A healthy full-time child.

IETECD OF FEEDING. |
Breast and Bottle. |

Normal in appearance,

THE BACTERICLOGICAL EXAMINATION,

GRAM STAINED. FIEIDS.

x5 Gram-positive Bacilli:-

Gram-positive Bacilli are present in fairly

large numbers but by no means dominate the i
field as in breast-fed cases. They are for ;
the most part fairly slender, straight, or i
slightly curved bacilli, teking the stain well, |

Some very delicate forms and others slightly

thicker are to be seen. One or two fairly

long threads, No punctate forms; no beadlet

forms and no bifid bsecilli are to be seen, |

ii./ ‘
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ii. Gram-negative bacilli and Cocco-bacilli: -

These are present in moderste numbers
being fully as numerous as the gram-positive
forms. They are of ordinary coliform type.

iii, Coccal Forms: -

These constitute the most numerous variety
present, but vary considerably in their
morphology. Clusters of smell gram-positive
coccl are numerous, Diplococei are élso
present in large numbers being of two main
varieties, a small lanceolate of the usual
enterococcus tyre and a larger plumper semi-
form type with flattened adjacent surfaces,
There are also present rather plump oval isola-
ted cocei, Practically all these forms are
gram~-pogitive,

iv. Spore-bearers: -

Are absent.

IicCONKEY'S PLATES.

These richly inoculated show lactose-
fermenting colonies only of the ordinary type. No

non-lactose-fermenting colonies present.

PRIIMARY ANAEROBIC MEDIA.

Tube/
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Tube A, after a week's growth showed
marked cloudiness and deposit, Gram-stained showed
gmall gram-posgitive diplococei of enterococeco type

with gram-negative coliform baecilli,

No gram-positive bacilli present.

Tube B. showed.a fairly large deposit with
clear supernatant medium, Gram-stained showed a
very few irregular short gram-positive cocco-baecilli,

Tube C. showed slight cloudiness with s
slight deposit, Gram-stained showed gram-negative
bacilli and coccobacilli of coliform type and a |
few small slender énterococei.

Tube D, showed clotting and had s sour
odour, The whey gram-gtained showed rather irreg-
ular gram-positive cocei some as diplos. No

spore-bearers seen,

SECONDARY AEROBIC IEDIA,

A McConkey's plate spread from the week-
old tube A. remained sterile.

 SECONDARY ANAFROBIC MEDIA.

No anaerobic plates were made in this case.

LACTOSE-FERMENTING BACILLI.

Two lactose-fermenting colonies were
selected for further study from the McConkey plates. |
These before study were replated on McConkey plates.

In/



In common they were non-motile gram-negztive coliform
bacilli. Both produced indol; both negative to
Vosges and Proskauer's test; neither liquefied
gelatin, and both produced scid in Litmus milk.
Growth on agar slope and in ordinary broth was
characteristic, Both produced acid and gas in
lactose and dulecit peptone water. Neither pro&uced.
any change in adonit, inulin or inosit,

LII. 1, produced no change in saccharose
peptone water, whereas LII, 2, produced acid and gas.
2 cc, of a twenty-four hours' broth culture of
LII,, 2, introduced intra-peritoneally to a guinea-
pig produced death within five days. Its insides
having been eaten out by other guinea-pigs, no
cultures from the heart blood could be made,

No especial study was made of other

organisms in this case,.

GENERAL RESULTS.

Gram-positive bacilli of the acid-tolerant |
formed a fair percentage of the organisms seen in

the films.

Lsctose-fermenting bacilli were also pres- |
ent in moderate humbers and those isolated were

found/
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found to be saccharose-fermenting strains of B.coli.
No non-lactose-fermenting Bacilli were
present,
Coccal forms were numerous, but were not
closely studied. Ilo strépto-coceci present,

Spore-bearers absent
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SPECIMEN LIII.

- aged 2 days, '
Maternity Hospital.
Examined February 8th, 1913,

STATE,

Healthy full-time child.
METHOD OF FEEDING,

Breast only, It is possible that the child
had swallowed no milk before the time of passage

of the motion.

MOTION,

I¢ meconium,

THE BACTERIOLOGICAL EXAMINATICHN,

GRAM STAINED FIELDS. ‘

Show cells and debris but no organisms are to

Two broth tubes were richly inoculated

|
|
be found.
and incubsted but both remsined sterile,
|
|

GENERAL RESULTS,

The meconium of this 2 days' old child was

sterile.
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SPECIMEN LIV,

. aged 8 days.
Maternity Hospital.

Examined February 8th 1913,

A healthy full time child,
METHOD OF FEEDING. |

Breast only,

MOTION,
Greenish semi-solid. Usual odour. |
THE BACTERIOLOGICAL EXAMINATION, i
|
GRAM STAINED FIELDS,
Ea Gram-positive bacilli:-

All the'organisms seen fall into thié
group, and are of one type. They are small }
slender delicate bacilli taking the stain badlﬁ
and irregularly; slope also is irregular and
most are degenerate looking; occur singly, and
in clusters side by side. No tendency to
occur end to end. Are of the type called the |

"punctate/ |



"punctate form of bifidus." No long thread.
o bifid forms.
1i, Gram-negative bacilli and coccobacilli:-
llone seen after much search,
iii, Coccal forms:-
None seen in films,
iv. Spore-bearers:- '

None seen in films, !

McCONKEY BILE SALT LACTOSE AGAR NEUTRAL RED PLATES.

These, very richly inoculated, showed i
after 2 days growth lactose-fermenting colonies all
of one type. |

They were colonies with red centre and ;
pale periphery, smooth edged, rather moist looking,
spherical,

Ilo non-lactose-fermenting colonies were

present,

PRIMARY ANAFROBIC MEDIA.

Tube A. after 1 weeks growth, showed
cloudiness with deposit. Gram stained showed gram#
positive bacilli in long threads, some of them
staining in clots so as rather to resemble straight |

chains/
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chains of streptococeci: some degenerate looking
short gram-positive bacilli. Numerous gram-
negative bacilli were present, some long, probably
degenerate forms of the gram-positive but this is
difficult to make out,

Tube B, i week old, showed slight cloudi-
ness with deposit, Gram stained, showed straight |
or slightly curved, fairly slender gram-positive
baeilli,

Tube C. no cloudiness or deposit, Gram
stéined, no organisms,

Tube D. showed marked fermentation, all
whey, & little curd. The whey gram stained showed
some straighf fairly slender gram-negative bacilli,
and a very few gram-positive cocci of the entero-
coccus type.

o spore-bearers in film,

SECONDARY AEROBIC METIA,

L McConkey Plate from the week 0ld Tube Al
to determine the number of live B.coli in that tube,

showed no growth,

SECONDARY ANAEROBIC METIA,

Plate/
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Plate A. showed in & few days a pure
culture of minute colonies of acid-tolerant type.
A glucose agar stab inoculated from the

whey of Tube D. showed no growth,

LACTOSE~FERMENTING COLCNIES.

Two colonies of the type described were
selected from the MeConkey Plates for further
examination, called LIV, 1, and 2,

These were replated on leConkey's medium.
LIV, 1, showed colonies all of above type. LIV.

2, showed in addiftion some small and feebly-lactose-
fermenting.

Two colonies were selected from this
presumably pure plate of LIV, 2, LIV, 2a = colony
of the red centred type described previously, LIV,
2b a8 colony of the small and feebly-lactose-ferment-
ing.

When put through the tests these organisms
were found to be identical, and the colonies of the
type of LIV, 2b were therefore, probebly the result
of exhaustion of the medium rather than of a change

in the organism. 411 three strains had the follow-

ing /
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following characters,

They were non-motile gram-negative coli-
form bacilli, a very large number occurring as
diplobacilli, They did not liquefy gelatin nor did
they produce indol, but gave a positive Vosges and
Proskauer reaction.. The growth on agar slope and
in ordinary broth wes of the ordinary coli type.
They produced acid and clot in litmus milk.

In lactose, saccharose, adonit, and inosif
peptone water they produced aaid and gas, the amount
of gas produced being considerably greater than that
produced by most intestinal B.coli. In duleit and
inulin no change was produced except by LIV, 2b,
which produced a slight acid reaction and a very
small amount of gas in duleit peptone water after
a weeks growth,

These then had all the characteristics of
the Bacillus Laetis  terogenes.

2 ce. of a 24 hours broth culture intro-
duced intraperitoneally to a guineapig produced

death within 24 hours,

NON-LACTOSE-FERUENTING BACILLI.

one/
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SPECIMEN LV.

Infant. aged ten days.
Maternity Hospital.

Exsmined Feb.8th, 1913,

STATE.

A healthy full-time child.

METHOD OF FEEDING.

Breast alcne.

MOTION.

Yellowish moticn, slight odour.

BACTERIOLOGICAL EXAMINATION.

GRAM STAINED FIELDS.

Gram-positive bacilli: -

Most of the organisms present fall into
this group. The majority of these are mod-
erately slender, slightly curved bacilli of
the common type. There are also fairly
numerocus stouter straight gram—positivé bacilli
present. Some degenerate forms seen. Most

take the stain well. No long threads and no

pifid/
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bifid forms present; a few punctate forms are
to be seen.
Grem-negative bacilli and cocco-bascilli: -

These are fairly numerocus though by no
means s¢ numercus as the gram-positive. They
are coliform in type.

Coccal Forms: -

These &lso are present in fair numbers and
are almost all in diplos. Some are of the
lanceolate enterococcus type, others are semi-
form with flattened adjacent surfaces. Some
of the latter are very small; zll are gram-—
positive,

Sporebearers: -

Neoene present.

MCCONKEY'S PLATES.

These plates richly inoculated shcwed after

two days' incubation, numercus lactose-fermenting

colcenies of the ordinary type. No nen-lactose=fer-—

menters wers present.

PRIMARY ANAEROBIC MEDIA.

Tube A. after one week's incubation showed

slight/



414.

slight cloudiness of deposit. This gram-stained
showe& mainly gram-negative bacilli and cocco-bac-
i111i aleong with very scanty gfam—positive diplo-
coccl and a few gram-positive bacilli, moest of
these very small and slsnder, some & little larger.

Tube B. also a week old showed very slight
cloudiness with depésit; gram-stained showed small
slender, slightly curved gram-positive bacilli.
There were also some very degensrate-1looking gram-—
negatives which had probably been originally gram-—
positive.

Tube C. showed no growth.

Tube D. showed some clotting.  Gram—
stained some small gram-positive coccl mainly in

dipleo were to be seen.

SECONDARY AEROBIC MEDIA.

A MeConkey plate was spread from the

week—ocld Tube A, No growth cccurred.

SECONDARY ANAEROBIC MEDIA.

None were used on this case.

LACTOSE-FERMENTING BACILLI.

Two,/
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Two lactcse-fermenting colenies were selscted from
the McConkey plates for further study. These be-
fors use were replated on McConkey's media; named
LV, 1 and 2. Their reactions were found to be
identical in all respects and are therefore given
together.

They were ncn-metile, gram-negative coli-
form bacilli; which did nct produce indol nor
liquefy gelatine, and were negative to Vosges and
Proskauser's test. Both produvced acld in 1litmus
milk in a few days with clot in a fortnight.

Both produced acid and gas 1n lactose and saccharose
peptone water; no change was produced by either on
duleit adonit, inulin or inesit.

2 cc. of a twenty-four hours' broth
culture introcduced intraperitoneally into a guinea-—

pig pvroduced death within twantﬁ—four hours.

NON-LACTOSE~FERMENTING BACILLI.

None were present on the McConkey Plates.

ACID-TOLERANT BACILLI AND COCCAL FORKS.

No bhacilli of the acid-tolerant group nor

coccal forms were studied in this case.

SPORE-BEARERS. /
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None were present on the lMcConkey Plates.

BACILLI OF THE ACID-TOLERANT GROUP,

One strain isolated from the Plate A. was

studied,. Called LIV, 3.

SPORE-BEARERS.

llone were geen in the films,

COCCAL FORMS.

None seen in films. A very few of enter=

ococcus type present in Tube D. None isolated.

GENERAL RESULTS.

I
The films showed the intestinal flora in |
this case to be nearly a pure culture of bacilli of:
the acid-tolerant type.

The special media used showed the Bacillus
Lactis: Aerogenes to be also present.

Coccal forms were present in extremely
small numbers and were of the enterococcus type.

Spore-bearing organisms absent. i

No B,coli found.
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SPECIMEN LVI.

—— aged ? days.
Maternity Hospital,
Examined February 8th 1913,

STATE,

A healthy full-time child, |

METHOD OF FEEDING.

Breast only.
MOTION,

Normal in appearance, consistence and odour,

THE BACTERIOLOGICAL EXAMINATION,

GRAM STAINED FIELDS.

; Gram-positive bacilli:-

Almost all the orgesnisms present are
gram-positive bacilli, but & considerable
number of these are plump organisms some of
them bearing spores, and these are described
under the heading "Spore-bearers.”

Cf the other gram-positive bacilli

a/
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a fair number are slender, slightly irregular

bacilli of the acid-tolerant type. Thege are

also fairly numerous very long , their dege-
nerate looking threads taking up the stain
rather badly.

Gram-negative bacilli and coccobacilli,

These are present in small numbers.
lfuch more numerous than in the usual breast-
fed stool.

Coccal forms.

These are present in moderate

numbers, being much more numerous than in the

usual breast-fed stool, Are of two main types

oval gram-positive cocei or coccobecilli ocecur-

ring singly, larger than the average entero-
coccus, and small cocci, many oceurring in

clusters and some as diplos,

Spore-bearers.

These are pregent in large numbers,
Are plump straight gram-positive bacilli

resembling the B, aerocgenes capsulatus morpho-

logically; The spores where present are large

and oval, and are in many cases nearly as long

as/
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as the baecillus.

McCONKEY BILE SALT LAEGTOSE AGAR NEUTRAL RED ELRTES.I

Were very richly inoculated and showed
after 2 days incubation numerous lactose-fermembing |
colonies of the ordinary type. |

No non-lactose-fermenters were present.

PRIMARY ANAKROBIC MEDIA,

Tube A, after 7 days incubation showed i
slight cloudiness with deposit, Gram stained .
showed mainly gram-negative bacilli and coccobacilli,

Gram-positive forms were very scanty and |
consisted mainly of diplococei oval in shape with

very small and slender diplobeeilli and some

glightly large gram-positive baeilli of the acid-
tolerant type, '

Tube B. after a week's incubation showed |
a slight deposit, but no organisms were found in
films.

Tube C., showed slight cloudiness with !
deposit. This stained showed large straight gram~1

negative bacilli, none bearing spores, These were

probably/
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probably forms of the gram-positive spore-bearers
of the original films which had lost the power of
taking up the stain.

Tube D, ﬁilk showed a strong fermenta-~
tion, a large amount of whey being present with =
very little clot. . The whey gram stained showed
after much search one plump squat gram-positive

baecillus,

SECCNDARY ATROBIC MEDIA,

One McConkey Plate was spread from the
week-cld Tube A, with the object of determining
the number of living B.coli present, but no growth i
took place,

SECONDARY ANAEROBIC MEDIA. |

Glucose agar stabs were made from Tubes
C, and D, No growth took place. I
An anserobic glucose agar plate was richly
inoculated from the whey of Tube D, o growth ‘

tookk place,

LACTOSE-FERMENTING BAGILLI.

|
Two lactose fermenting colonies LVI. 1, ‘
and 2, were selected from the MecConkey Plates for |

further/
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further study. These were replated on MeConkey
Plates on which both showed colonies of the ususl
tyre.

These were motile gram-negative bacilli,
and coccobacilli, Both were indol positive,
Vosges and Proskauer negative. leither liguefied
gelatin in 6 weeks, Both produced acid and clot
in litmus milk in 1 week, and acid and gas in
lactose peptone water; no change was produced by
either on saccharose, adonit, inulin. or inosit.
They differed only in their action on duleit peptons
water, in which LVI, 1, produced acid and gas while
LYI. 2, did not.

g cc. of a 24 hours broth culture of LVI.
1, introduced intraperitoneally to & guineapig

failed to produce a fatal result,.

NON-LACTOSE-FERMENTING BACILLI,

None were present on llcConkey Flates. i

BACILLI OF THE ACID-TOLERANT GROUE,.

o secondary plate A, was made in this

case, It is doubtful whether any would have been

obtained as they were so extremely scanty in Tube A,
|
|
|

COCCAL
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COCCAL FORMS.

o attempt was made to study those

present,

SPORE-BEARERS,

The attempts to isolate those seen in

films proved unsuccessful,

GENERAL. RESULTS, }
|
In this case the acid-tolerant bseilli of|

the acidophilus and bifidus type were largely re-
|

prlaced by spore-bearing bacilli not isolated but

resembling morphologically end in their actions on

milk, B,aerogenes capsulatus or B.,enteritidis sporo+
genes, These spore-bearing bacilli were possibly
|

to a certain extent acidogenetic and acid-tolerant ‘

as is B.aerogenes capsulatus.
|

Lactose-fermenting bacilli were present i
in small numbers and those studied were non-saccha~'
rose-fermenting strains of B.coli.

No non-lactose-fermenting bacilli were

present. Coccal forms were moderately numerous in

fields, and were of staphylococcal and entero-

coccal type.



SPECIMEN IVI,

:t’uchsiu bemg uged as a cﬂunter atain.

v - They are drawn as seen under & :cz inch objective,

3 Emd No, IV, eye-piece.
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mainly the former,

s
% e 3
- o i X
B e R 1 _‘=|..",.t.i._ -







'l
'-— I‘.‘hl"‘ ks

g 1lad= 4

i
-

T s

LT Pk i

TEUey

b
1‘} ¥ 3 e A | W
A s a ¥
. st | =
i ' K
- . ¥ » -
i -
- J - = ' -
&
i i
1 L] i ]
(4]
&
w ¥t
. 1 - -
i 'l k
- . = i . . .
i
I-- [ o I.‘- i [
5 F
L™
-] n —
E o
[ -
= &
& ¥
L] . . 3
¥ L I L . r -
iy i - o
- - . ' ! - - -
o . - L ]
# B & b 'S kA
o . W 1 il T
= - i =
4 i . i w i -
i = a ‘- -
L - " ¥ . -
- Rl = & _ .
- L Fl - - - ¥ w [
' ¥ o', - " : 4 ] = [
- r . - | T
- = " ~8 =
. - | . i
- . E --
] -
& L3
" = -
1 - - = ! - 1
. ¥ N . =
- ] 8. - - 3
s '
v 5 .
" | & i [
1 . - R [
» S - i - iy
L . - | k i
E 3
r . -
.
i - .
X - F
o B ) -
— .- - i o i a -
I ‘. -- - i . .-
H -
o & . S -
. " k L]
- N -
B - 3
n - T
iy = »
- L 1
» ¥ . . . c 1 | | | : l‘ =
B i - N y e, r z = B .
.‘h'l _IH ™ . k - . — ! - - A
& JUACRREET™ =il - ’ oy ; . : y - -
1 L -. . - NS e .
- - 4, " .
115 - - S -
§ - " d
a . "
-
i - - -
;-:' -
. - S -
" 1 -
- L - i
. s o I
- E '-.pr::""'-. -
= -~ L
e B ¥ . R
-. - B i |
| - Ll
- —— e
- = - - O & b _-"-._
[ - - .l I'!.! .
- 'f - g = ._.‘.. -5 r—\. - §
1.'.._ e . ey —— . :’h-h,“ d =
- - . | - -
-_Fl-- - - >
= -Fq-l "
- £
* A an o ---r -
. iy, | - S
-
¥ o
e
- e >
& - » »
i - Ll - - ., .
Y o = : :
1 _: __ -
= = oy | -
. - =il - I ' -
- - i -_._'_ o a
| e -
" -
- = i —_—
r - il 4 [ . A . B
. 14 L=A S . &
. i - ) y - e . B
a L = - - - _—— A b _ ]
L o - - = | " | i ) "
[ 1.-.' " ;- S
=
- ‘-
E
e
o
e
L
ol : _
= ol
E
4
r -
d L
I -
' ) :
" il
- -
a . -
L - i -
- . i
&
[ B ¥ |
o - - L} - -
- ¥
- - ..l'.
- -
- . ]
-
-
= - . ¥
-~ = e
i - [ = I
i L
i - L -
" - -
.-| ) - ¥ = - -
- . |
P T -
- - . L
_.-. g [ - - -
1 wi ® il N " - b = L]
- . .'!-'I- 5 - - a i .
s - N - -
i . . g - - . . .
i, g . y - a®
. - - =

# ' . 4 » i L -l ¥
. . o _-‘:-_,:. 1.- " ! 'l l.'*-_ K 2 1—--‘ b:
i ke - g s W . o W e
L] - - - . = - Y . h_.l" ] » B 5 "l_ - -:‘ .II - |I"-' - ol . - - .
i . P f i 1 _' | a 4 . 'Ili- i - . _I.!I F 5 =y i 1_;" & i S = — [ . B - . - N
-. gy i
"'“'l-..-"lll = r_ 't
N - =
P 9

e | ‘.'.| T

&N
all - L-'-J






J o il - i

1% =" "'
e % A - Jal
'I%-H Rl o T W A TANE N ‘l‘fﬁ-‘ | A

10 months old child, mainly bottle fed.
| e

F'.:\_Il £t

i \I’I

o, : -

s e

_'__ o, e = "-'.I-_‘ i d f": ”‘ﬂ‘i-‘j '_ i:'_f_:‘: e







SPECIMEN XLVIII,

ined from 20 months old child on mixed feeding.
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Obtained from 3 months old bottle-fed child, while

. suffering from scute disrrhoea. (Proteus)

i

.~ SPECIMEN XIII.

the same child after recovering from
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PLATE VIII,

SPECIMEN XXIX.

Q‘b‘tamad from 4 months old child while suffering from
| acute diarrhoea., Bottle-fed. (lMorgan's No, 1

rsentery Bacillus.)

and later D;

SPECIMEN XLV,
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PIATE IX.

SPECIMEN XLIV,

tained from a 5 months 0ld bottle-fed child suffering

from scute diarrhoea., (Dysentery Bacillus,)
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from 1? months old child suffering from

rrhoea. (Liquefying non-lactose-







SPECIMEN XLVI.

ed from & 16 months o0ld child sufferin

 diarrhoes. (Dysentery Bacillus.) e e
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I OF THE ACID-TOLERANT GROUP,
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BACILLI OF THE ACID-TOLERANT GROUP,
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PLATE XVI,

THE EGG-SHAPED TYPE OF COCCOBACILLUS SEEN FREQUENTLY
IN BOTTLE-FED AND OTHER CASES,

(XXXVIII, 15. 8 days glucose agar stab,)






4 days old glucose agar stab culture,)







HUDO-SPORE-BEARING BACILLUS.

4 days old glucose broth culture,
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