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_“zirqlant“ fp:m of B. Enterptidis Sporagenes was here regarded

and Dr. Barwige, M.0.H, for Derbyshire. What was termed a

as the cause of the disease, having been isolated from eight
cases: but a "non-virulent"” form was also found in the stools

of heglthy patients. All these observers, so far as I can

gather, employed agar only for'primary cultivation and none of

them carried out any satisfactory agglutination tests. 1
In the first volume of Mott's Archives of Neurology,
Durham7 published the results of some work emanating from the |
Ciayhury lsboratory. He claimed that from the blood, bile and
certgin abdominal viscera of seven out of eight patients who f

had died from Dysentery, he had cultivated a coecus so minute
that it was able to pass through the pores of a Berkefeld filw=
ter. Cultures were never made from the faeces; subcultivation
in a series of generations was found impossible; and the re-
gsults of agglutination and animal experiments were negatfive.
Dr. Eyre8 of Guy's Hospital was certainly the first in Britain
to show asylum researchers the way to a sounder bacteriological
knowledge of the disease., Using the Conradi-Drigalski medium
in 1904, he recovered Shiga's bacillus from the faeces of four
out of five Claybury patients suffering from the scute form of '
the disease and post-mortem from two out of four additionsal
cases, agglutination being obtained with the organisms and an
antidysenteric serum in a dilution of 1-200. As a result of
further investigation he found the bacillus of Flexner also
present in several of the series and in a privatpg commmica~

tion stated that he had detected it altogether in six out of
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the following year Cahdler

nine acute and fifteen out of thirty-five chronic cases, none
of the latter yielding Shiga's bacillus., Hewlett10 (1904)
tested the sera of two asylum Dysentery pastients with B. Dysen
terise (obtained from Flexmer), and obtained a positive result
in 1-50 in one case and 1-100 in the other. In a paper read
before the Royal Academy of Medicine in 1905 MCWheenyll de-
scribed a bacillus of the mannite-fermenting Dysentery group
which had been isolated from a severe (subsequently fatel) - ¢
case in Clonmel Asylum. This organism was noteworthy inasmuch
as it produced no indol, and caused the death of several rab~
bits while an attempt was being made to immunize them. In
12 of Claybury investigated the
faeces of six cases'suspected to be suffering from Acute Dy-
sentery. "In five of them an organism resembling the Flexner
type was isolated and submitted to the usual tests. The
sixth was subsequently found to have Intestinal Tuberculosis,”
As the result of an examination of five cases occurring in one
of the Sussex County ssylums in 1908 BushnelllZ, using Con-
radi plates, found no QDysentery bacilli present, but his re-
port is short and incomplete. An important research was made
by Aveline, Boycott and Macdonald® of the ILister Imnstitute in
1909. They obtained specimens of dysenteric faeces from Cot-
ford Asylum, and from seventeen out of nineteen Flexmer's
bacillus was recovered. Spleen and mesenteric gland of a
fatal case yielded it also. MacConkey's bile-salt-lactose-
neutral-red agar was employed for separation of the organisms
by these investigators for the first time in this work. Ag-
glutination was obtained with patients' serum and organism up

to0 1-200 and 500, and 8 multivalent dysentery horse serum was
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shown to agglutinate in s dilution of 1-1000 and when tested
to 1-10,000, time allowed being two hours. |

 In 1910 Dr. Macalisterl4, also of the Lister Institute,
had material sent him from Cheddleton Asylum in Staffordshire,
His work was particularly directed towards finding evidence
of Dysentery carriers, but he examined twenty-eight spécimens
from scute cases and was able to grow B, Flexner from thir-
teen. "Among the remaining fifteen negative samples there
were seven from which some other pathogenic form was isolated1
which may have masked or replaced the primary infection.....
Twenty-five serums from acute cases gave seventeen positive
results. Four of the reﬁaining eight negative samples were
obtained at the very commencement of the attack, that is to
say, before the development of specific agglutinins." Fur-
ther investigation was carried out by Candler in conjunction
with Professor Deahlz in 1911, They state that "out of six-
teen cases st Claybury which had symptoms of Dysentery during
life or in which lesions of a dysenteric character were found
after degth, five yielded s group of organisms known as lor-
gaﬁ's Bacillus No. I, and four yielded bacilli spoken of for
convenience as Morgan's No. 3., i.e. a percentage of thirty-
one of Morgan 1 and twenty-five of Morgan 3." Although ad-
mitting that in two cases an organism of probable Flexner'
type (and afterwards proved %o be such) was isolated, these

authors remark on the absence of bacilli of that group and

suggest that they have "dled out pari passu with the more

acute form of the disease, and that their place has been . =j




taken by the organism described by Dr. Morgan, and which he |
has shown to be associated with summer diarrhoea in children."g
| Previously they say: "It must be stated, however, that where-
as in some of the cases the majority of the colonies which
appeared on the lacConkey plates were non-lactose fermenters,
and a large number of which were picked off and bransplanted
on to slopes of agar-agar, some of these unfortunately died
out before they could be fully examined. It is possibdble,
thérefore, that some of these more delicate colonies may have
been those of the true Shiga or Flexner bacilli." In this
research no agglutination tests were carried out with the
Morgan organisms.

In 1912 Tebbuttl®, working at the Lister Institute with
material from Cheddleton Asylum, examined twenty-eight cases
(unclassified clinically)., Eight of these were found to be
excreting Dysentery bacilli. In another "sll the non-lactose
fermenting bacilli found showed identical characters and cor-
responded with Morgan's No. 42 (apparently with some affini
to the Dysentery group) which was also found twice in Clay-
bury by Cendler and Dean, The other most common non-lactose
fermenters found were Morgan's No. 1, in seven cases, No. b
in thres cases and No. 4D in two cases. "Many of these as-
sociated bacilli,"™ he says, "were tested with the paetient's
gerum from whom they were isolated and in no case was any
agglutination observed though positive with Bacillus 'Y'Jin
each case." At the West Riding of Yorkshire Asyluml® am
iﬁveétigation of Dysentery cases was commenced last year by

the pathologist Dr. Nabarro, and in a preliminary note it is




gtated that "Flexner's baeillus was found in the faeces of
four cases out of eighteen and that ten of the bldﬁs 'agglu-
tinated the Flexner or 'Y' Dysentery bacillus.” |
From the foregoing it will be seen, therefore, that in

the great majority of cases of Asylum Dysentery satisfactorily
1nvest1gated the organism regarded as responsible for the
ldlsease has been some type of Flexmer's bacillus. The ba-
cillus of Shiga has been detected in only one series of cases
_and in that it was associated with the former. B. Morgan 1,
in the sbsence of convincing serological tests, cannot be de-
fihitely held to have a causative r6le, although its relation
to the Summer Disrrhe a of Infants seems certain.l” It is
poesible that some member or members of the Coli group may
take on a gpecific pathogenic character in connection with thd
dlsease but such has not been proved. |
h It can hardly be wondered that the ratio of positlve
findings of & Flexner organism to numher of cases examined is
no higher, for as Macalister aptly remarks, "a minutevportionv
only of a small sample of a single stool is examined, and

thus much territory must be left unexplored.”

The present research, begun towards the end of 1911,
has been carried out at the London County Asylum, Horton; snd
I wish here to acknowledge‘my indebtedness to Dr. Tord, the
Medical Superintendent, for kindly allowing me every facility
towerds;fuithering it, and to Mr. E.S. Dean, laboratory ak-
téndant, for much routine assistance and many valuable sug-

gestions.  Some of the cases have occurred in slight epidemic




form, but for the most part they have cropped up at varying
intervals. Care was taken to make the clinical diagnosis ac-
curaté (as opposed to other diarrhoeas); snd when possible
corroborative evidence was obtained post-mortem. A patient
attacxed with the disease is as a rule sent to bed complaining
(if mentally sble) of headache, seediness and general pains.
The temperature is found to be 101-104°, TILater, vomiting mey
occur and abdominal spasms be fg1t, and marked tenderness over
the colon, especially on the left side, may obtain. Within
twenty-four hours diarrhee a generally begins, and this is fre-
quently associated with tenesmus. The appearance of the mo-
tions varies, but in typical cases they are scanty and consist
of fresh blood intimately mixed with sticky mucus, and some
thin faecal material which Has a heavy, foetid and (to the
nurses) characteristic odour. As many as 20-30 stools may be
passed in the twenty-four hours, but 8-12 is a usual number.
vIn favourable cases the temperature falls by rapid .Iysis with-
in four or five days and diarrhoea ceases within ten days; but
in thevfulminating type the patient may present a more‘or less
complete picture of an acute abdominal affection, with much
constitutional disturbance and rapidly increasing collapse,

ending in death.

TECHNIQUE .

The technique has been that adopted by most regentuipg‘
vestigators, with a few minor modifications. All cases of
disrrhea necessitating treatment in bed have been examined,

and &8 soon as possible after a motion has been passed a flsake

-




" of mucus (preferably) or particle of faecal material ié col-
lected by means of a .sterilised platinum needle and dropped
direct into a tube of sterile normal saline. The fluid is
shaken up and from it two or three drops are placed upon a
plate of MacConkey's medium, and carefully spread by means of
a delta-shaped glass rod which was previously kept in alecohol
and was flamed hefore use. A second plate is inoculated by
smearing the surface with the rod without re-charging it. In
many of my recent caces I have used also an agar plate for

the purpose of obtaining a truer picturé of the flora present,
the bile 881t medium having an inhiviting effect on the growth
of certain organisms.l8 Some have recommended the direct ap-
plication of the mucus to the plate, but so far as I have seen
the resulting growth tends to become too confluent. After
thirty-six hours in the incubator at 37° C, growth is usually
well advanced and it is possihle to distinguish lactose- from
non-lactose fermenters, While theoretically one ought to

pick off all the white coloni@s, the expense of time and media
ia such a consideration when the work is being done merely in
one's leisure, that I have made it a practice fto select three,
these having been chosen because of showing some differences
under the hand lens or low power, As a rule, however, such

differences depend Chiefly on the varying conditions of the

medium and the abundance of the red colonies., The presence
of B. Proteus and B. Pyocyaneus, too, quickly alters the state
of thé plate. Consequently I am unable to endorse the stafe-

ment? that "the colonies of B, Dysenteriae‘on Machnkéy's




agar are to some‘extent characteristic in that each white
colony is surrounded by a clear zone distinetly more yellow
(i.0. more slkaline) in colour than the rest of the medium."
Subcultures from the selected colonies are then made in 1actosgf
glucose, and mannite broths. Lactose is used to confirm the
previous reaction; glucose to separate gas from non-gas pro-'
ducers (Dysentery bacilli being of latter type); and mamnite
to determine whether the organism belongs to the Shiga or Flex-
ner group. A stock culture of such growth is kept on an agar
slope. This is subcultured every two months, and from it,
when time is more convenient, further tests are carried out
with various sugars, glucosides and alcohols., Litmus milk is
also inoculated and Peptone water (1%) for the Indol reaction.
In some of my later cases where it was necessary to obtain an
early diagnosis for isolation or curative (autogenous waccine)
reasdns; I have examined the lactose culture for motility af-

ter eight hours and tested for agglutination with a Flexner

immune serum.

RESULT OF CULTURES.,

Cultures have been made from the faeces of thirty-five
patients suffering from Acute Dysentery, and in twenty-four
instances dysentery-like (Flexner) organisms have been re-
covered. Three of the negative cases, however, and two addi-
tional ones from which cultures were not made during life
proved fatal, and bacilli of the type were found in the large

intestine. Thus, out of thirty-seven.cases examined the




bacilli were isolated from twenty-eight. In the remaining
nine lactose fermenters only were grown twice; organisms of
the Gaertner group three times; and B. Proteus, B. Pyocyaneus,
B. Paecalis Alkaligenes and a bacillus with some'resemblances
to that of Shiga once each,

As regards the general appearance of the plates nothing
remarkable has been observed. In only a few instances have -
the pale colonies outnumbered the red (e.g. Case 23, ratio
equals 116:23) and in those plates from which Dysentery organ-
isms have been recovered the proportion of non-fermenters to
fermenters has nearly always been lgw, This, I take it, is
not due to any real paucity of the bacilli in the faeces but
to my preference (vide ante) for using a washing of the mucus
rather than the mucus itself for inoculating the mediwm, That
the percentage (75.5) of positive findings of Dysentery ba-
¢illi is not higher may partly be due to this, and also to
the fact that only occasionally was more than one primary cul-
ture made.

CONTROL CULTURES. Twenty cases of diarrhoea not dy-
genteric in origin have also been examined (seven of these
died 1ater‘and no dyseﬁtery lesions were found), and in no in-
stance has B. Dysenteriae or its like been found. Further,
cultures have beén made from the faeces of eighteen patients
who died from diseases quite unassociated with diarrhema, and
in none of these did dysentery-like organisms appear. While
admitting that it is not always easy to distinguish between
Dysentery and severe diarrhma due to other causes and that

the diagnosis may sometimes have been at fault, still it is
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striking that in the pure controls these bacillli were not iso-
lated. It is, however, in accordance with the experience of
Aveline, Boycott and Macdonald, who obtained "no evidence of
the presence of the bacillus (Flexner) in the facces of ward
contacts (twenty-six) with either normal or diarrhosiec
stools." Ledingham!®, on the other hand, in an extensive in-
vestigation on Typhoid-carriers in different parts of the

country recovered dysentery-like strains not infrequently.




TABLE A.

Showing in detail orgénisms isolated from faeces or
post-mortem from cases clinically considered Dysentery.

Type of Disease.

Case No. Date of JDate of Culturejiesult. |Organisms isolated fromiOrganisms f Dysenteyy Lesions
Onset . From Faeces, Paeces, isolated P.H. present. |
1. Slight attaok. 21.9.11., 23.9.11. Recovd: |B. Dysenteriae(Group &) - -
- 2. Severe. 23.9.11. 23.9.11. n n " - -
3. Moderately severe.|23.9.11. 23.9.11. " " n - -
) 4. " n 24.9.11. 26.9.110 n " . n - -
8. Seveie in debili- . |
tated natient. 23.9.11. - Died. No culturesmade. B. Dysenteriae
. Group B. ?
(daecum) .
6. Moderately severe - a
protracted. 27.9.11. 28.9.11. Recov ° |B. Proteus. - -
7 Very severe. 11.10.11y 15.10.1l1. Died. B. Pyocyaneus. Lactose fer- .
' menters only. Yes. 3
8. Sevaere & oémnplic-/12.10.11 - Died. No cultures made. B. Dysenterise Yes.
’ ated with Pneumon Group B.
-ia. (¢aecum) .
. ' d.
9. Blight. 19.10.11} 24.10.11. Recov B. Dysenteriss (Group A - -
10. Very severe in 14.12.14 14.12.11. Died. 2 (Group C)Y(B. Dysenterizp !gs. ;
dehilitated Group C. (Liver) i
patient. B. Morgan I. ’

(daecum) .




TABLE A.

“(6rTa )

Tase

Type ofgﬁiseasa. Date of [Date of Culture| Result. OrgéﬁTEEE‘TEETETEE_TTEE"‘Uféﬁﬁiﬁhs IT Dyseﬁfﬁpb
No. : ' Onset. From Faeses. Faeces. isolated P.M. Lesions present,
Tery se¥ere in
11. [@ebilitated 24,12,1%. 27.12.11. Died. P. Dysenteriame (Group C){ B. Dysenteriae
Eatient. : Group C. (liver) Yes.
12. |Slight. 1.1.12.{ 2.1.12. Recovd* " n - -
.13. {Very severe. 29.12.114 3.1.12. Died. B, Morgan I. B. Dysenteriae
Group C¢. {caecum) Yes.
14. n " 7.1.12, 15.1.12. " Lactose fermenters onlw| Lactose fermenters Yes.
only.
15. |Severe and very |18.9.11. 21.1.12. " B. of Gaertner group. B. Dysenteriae Yes.
protracted. Group B. (caecum)
16. |Severe with tend-j8.3.12. 8.3.12. Recovd' B. Dysenteriae (Group B) - -
ency to relapse.
17. |Pairly severe &and|6.3.12. 8.3412. Died. B. Morgan I. B. Dysenteriae Yes.
protracted. Group B. and B.
Morgan I. (caecum
and blood)
18. |Slight. 23.3.12, 24.3.12. Recovd' B. Dysenteriae (GraxpC* - -
19. [Moderately severef26.3.12.| 27.3.12. n n {Group A - -
20. |Fairly severe but| 6.4.12.| 6.4.12. n L ( Group B] - -
of short duration,
21. |Severe attack in | 14.4.12. 19.4.12. Died. " (@roup €| B. Morgan I. Tes.

debilitated
'pa'tie nt.




PABLE A. (Con'd.)

vate of

Tase |Type of Disease., ate of Gultuiﬁ Result. | UTE&NIBME 18018t ed from
Fo. Ongg§+_ from Faecesg, Faeces.
22. | Moderately severd 7.6.12.] 9.6.12. Recovd: |B. Dysenterise (Group B)
but of short
duration.
23. | Severe hut of 11.7.12.] 15.7.12, " n (Group A)
short duratfion. :
24. | Slight. 18.10.12} 20.10.12. " B. Faecalis alkaligenes.
25. | Very severe and 24.10.12| 25.10.12. n B. of Gaertner group.
protracted.
26.| Severe with 20.10.12} 31.10.12. n B. Dysenteriae (ungrouped)
relapses. '
27.] Very severe. 10.11.12} 10.11.12. Died. " "
2g.| o 25.11.12} 25.11.12. " n (Group B)
29.| Severe and pro- |18.2.13.] 19.2.13. Recovd n n
tracted.
30.]| Fairly severe. 28.2.13. 3.3.13. n B. of Gaertner group.
31.| Severe and pro- | 9.%.13.| 10.3.13. Recov = | B. Dysenteriae (Group B)
trac ted.
22.| Very devers. 16.3.13.1 17.3.13. Died. " "

Organisms

B, of Gaertner
group.

B. Dysenteriae

Lactose ferment-
ers only.

isolated

Group B. (caecum)

T Dysentexy

Colon not examin-
ed,

Yes.

Yeos.

Yes.

L




TABLE A. (Con'd.)

Case| Type of Disease. |Date of [Date of Culture|Result. |Orgenisme isolated from [Organisms [f Dysentayy
Xo. Onset. | from Faeces, Faeces. isolated P.M. Lesions Present,
%3%.|Moderately severe|20.3.13.| 20.3.13. Recovd - B. Dysenteriae (Group B) - -

and protracted.
34.|Very severe. 83.3.13.] 24.3.13. Diead. n B. of Gaertner groqf Yes.
35.| Severe and pro- 26.3.13.] 21.3.13. Reoovd® B. of Gaertner group. - -
tracted. |
36.] Severe. 1.5.13. 5.5.13. Died. " B. of Gaertner Yes.
. _ group. '
37, Recurrent slight | 14.5.13. 14.5.13, " ? B. Typhosus. B. with resemblanc- Yes,,

case: thought to
be a "carrier”.

es to B. 8Bhiga.
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The Feregoing tahle presents s few points of interest.
(1) It shows roughly what Macalister has proved from an examina-
tion of a large number of cases, viz:- that the earlier in the
 disease the cultures sre made the greater the likelihood is
there of Dysentery bacilli heing recovered. Of the nine
cases in which the faeces were exauined on the day of ' .«

ongset of the .disesse the bacilli were found in each, and out

of tenrn in whiech a specimen was obtsined four or more days
after the onset no such organisms were found on six occagions. I
(2) It need hardly be said that on many plates more than

one ﬁype of growth resulted and that the usual intestinal
bacteria were not wanting. Only those most abundant or
noteworthy for other reasons have been included. 3. Torgan I.
for instance, hasvalways been noted. This was obtained

twice from the faeces and once from the intestine unaccom-
panied by B. Dysenteriase and twice in conjunction with the
latter. It was found, however, in three of the eighteen
controls . B Pyoeoyaneus has been looked upon with suspicion

in connection with the disease, but it occurred only once;
besides, Andrewes?0 has pointed out that it is met repeatedly
in the intestine. (3) The large number of fatal cases will
be observed. This gives cuite an erroneous impression of the
average mortality rate of the disease. The attacks for the
most part wers certainly severe, but the majority of the
patients who dled had heen weakenecd by previouns illness and
had little resistive power against a disesase so exhausting’as

Dysentery. (4) As rost-mortems are made in the high percentage
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of 96.4 of all deaths in the asylum it was easy to obtain
evidence correborative or otherwise of the clinical diagnoesis.
In only one case was the colon not examined. In a second the
lesions present weie not regarded us definite. All the others
ghowed signs of Dysentery. (5) Although cunltures were made
not only from the intestine but generally alsoc from liver,
spleen, mesenteric: gland and hlood,no dysentery-like organisms
were ever isolated from exleen or gland ard once only were they
detected in the hlood (possibly due to contamination as bhowel

yielded them in this case).

CLASSIFPICATION OF THE DYSENTIRY-LIKE
BACILLI ISOLATED.

Attempts have been made to classify the various groups and
sub-groups of the Dysentery bacilli by the usuvel methods with
indifferent smccess. The nonwmaniite fermentars (Shiga type) seem
%o show little or no tendency to varirtion, but it is otherwise
with those that split mannite (type of Flexner, etc). Agglutines
tion tests (Widal and Bordét-Durham rescticns) show marked
difierences hetween the members of the various groups but these
differences do not aprear to he constant. And the absorption
method of Castbllani has indicated such extremely fine
variations even gmong strains supprosed on other grounds to be
closely allied, that it is regarded as of theoretical in-
terest rather than practical value. According %o Arkwright,
too, the results obtained thereby have been found to be
inconsistent and it has heen unfavouradly commented on by

24

Lent221 Bainbridge and Dudfieldzg, Uorgen?d 8N§ Wassermamm .

»
At present it seems uncertain what %6 inelude in the Flexner
group: one writer would admit strains which snother would dis-

.



card. In the absence of more accurate knowledge, therefore,
end as at leest a practical guide 1t seems reasonable to
regard.as members those non-motile, non-gram staining bacilli
which do not ferment lactose, produce acid but no gas in
glucose, and which acidify mannite; whose ahility to prbdduce
indol in peptone solutions is generally but not necessarily
positive; and cultures of which are not markedly virulent

to laboratory animals. The group of organisms answering to
such & description would necessarily be extensive, and sub-
divisions have heen made by various workers according to the
cultural rezsctions shown on certain media. uigs®® for instance,
has arranged them into three main groups. The first group is
represented by bacillus "Y"™ which ferments mono-saccharids
and mannite generally within twenty-four hours. The second
group, represented by Strong's Phillipine culture, ferments
mono-gaccharids and msannite with ease: saccharose is fer-
mented comparatively readily and at tires maltose, but slowly.
The organisms comprising the third group, represented by
Flexner's Manila cultures and Duvel's Baltimore culture,
ferment mono-saccharids, mennite, maltose and dextrin with
ease. But even such a broad elassification as this has been
found .te be inadequate now and again, its divisions being
broken down hy orfganisms which were proved to have s

definite pathogenic r6le in connection with Dysentery. It

is little wonder then that further subdivision is only of use
for the comparative study of, say, the mewhbers of one series |

of ocases.
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In the following table (B) the reactions of the warious
bacilli isolafed are set down. The sugars, glucesides and
alcohols have been ohserved daily and the results nafed
at the end of the week. Any change in.litmus milk was observed 
one, three snd fifteen days sffer ineculation. The pafa— |

dimBthyl-amido-benzaldehydé- test for indol was made on the

seventh day.
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Among the'thirty—seven cages it will be seen.that there are
various differences but it is‘possible'to grouprthem (with'
two exceptions) into four. No.37, however, is not a gannite
fermenter. It corresponds to no well-¥mown intestinal in-
habitant and differs from Shiga's bacillus in producing indol,
fermenting glycerine, and in its ection on milk. Only as
regards the production of indol was there any difficulty in
grouping, and &s it was practically impossihle sometimes to
determine whether the reaction was positive or negative thie
test was not given much weight. Sorbite has lately (Teébbutt)
been given prominence as a differentiating medium and the rapid
production of irdol in pertone heef hroth hy fermenters of
that medium has heen pointed out. But the only sorbite-fer-
menter of the series (No.26) produced only a trace of indel
in gseven days. Some of the melia were entirely unaffected by
all the baeilli, viz:- cane sugar, dextrin, inulin, saliein,
dulcite, erythrite and anygdalin: and only those of vGrcup A
affected isodulcite. This latter group differs from the
others notably in the formation of acid and c¢lot in milk, While
it agrees with Strong's bacillus in this respect it is dis-
tingnished from it and other recognised types 1in various ways.
It will be noticed, however, that but for dextrin, it is
identical with "organ's B 16 - a strain isolated from a case
of Dysentery at Claybury. Group B corresponds to an corganism
isolated <y Willmore in an epidemic of children's darrhe a in
Alexandria, and differs from B. Flezner and bacillus "Y" in’
producing no acid in maltose, arabinose and dextrin, ItvMay
here 59 mentioned, however, that not too much stress should be
laid on these media, MacalisterZ6 and others discounting
their reliability. There is a close similarity between

Group C and one of Kruse's Pseudo-dysenteriae bacilii as
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tested by Willmore?”7, the only difference being in the
decided indel-formation by the latter. The two members

of Group D fail to show acid in Arabinose and Dextrin ank
give & negative indol reaction, therehy differing from
"Flexner" and "Y". ILastly, No. '26 ccrresponds exactly to a
gtrain obtained by Tebbutt from Cheddleton Asylum.

The series accordingly shows six distinet strains, as
tested culturally, and all of these fail to correspond in
some respects with recognized types of Dysentery bacilli.

But surely, as has heen pointed out, "it seems somewhat
unreasonable %o regerd s bacillus as 2 true Dysentery
bacillus or not, according to whether it corresponds with =
beeillus found in another part of the world, separated
pcssibly from common ancestors by many generstions subject to
different climates and other facfors which might lead %o
variations in character,” (Tebbutt) And after all, is :.’ the
relation of germ to disease as tested by serum reactions,

not the best ground for determining admission to a group?
AGGLUTINATION TESTS.

With patients' organism and serum.

Arkwrightze states that the reaction in Dysentery should
not be consideread positive unless it recurs in & &ilution
of 1 - 100. %ith this I do not agree. Certainly in the
majority of cawes positive results are ohtained in di lutions
congiderably higher than that, but in several of my cases

1 -~ 80 clumping has ocpurred very early in the disease, and
its ‘specificity has heen proved by agglutination in higher

dilutions later or by the presence of signs of Dysentery

post-mortems. Nor have I found much diffieulty in excluding
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non-specifie agglutination. In each case I have made hanging-
traps of culture and normal saline, and in the absence.of any
tendency to spontaneous clumping,(it has been found that
control serum dees not agglutinate when diluted greater than
1l - 40. A8 the fesearch progressed, therefore, I found 1t
unnecessary to heat patients and control serum, as recommend-
ed by Raymondzg. One can mnderstand, however, such measures
being adopted when Shiga's is theé. erganism under observation,
for with it results are regarded as positive when obtained
with dilutions as low as 1 - 20 & 40. (Shiga®0, Castellani®t
and others).

The microscopie method has been used throughout, time
allowed heing one and a half hours at room temperature. At
first I adopted dilutions of 1 - 20, 1 - 40, and 1 - 80 but
soon found that these could readily be exceeded znd so
uged 1 - 50 up to 1 - 400. Onily where the disease was of
fulminating type and the patient slready so debilitated
that death occurs withn a day or two are positive resulté
lower than with 1 - 100 obtained. The orly two cases which
agglutinated with 1 - 80 and no higher were of such a nature.
Most of th~ others gave agglutinations in dilutions varying
from 1 - 160 to 1 - 320. The time a% which a pcsitive result
first appears varies. I have found it in = dilution of
1 - 180 on the third day, but as 2 rule it is a few dayé
iater and by the end of a fortnight is well established ih
"éli cases. The agglutinating power of patients' sera offeq
varies considersbly from day to day. This was proved thor-
éughly in two cases which were tested daily for the first
month of the disease and every two days during the second

month. Further, and as one would expect, the period of
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.mgximum agglutination varies within wide limits. In a: few

instances this has heen reached within the second week &nd
has thereafter declined until no positive result was obtain-"
able: hut frequently the best result was found only after

the lapse of months. After what tine agglutination ceases
to occur at all it is impossible to say except by repeated

exsminationg of each case. !acalister gives the following

o summary from his cases:-

Positive agglutinations. Negative aggliu-
tinations.

During the attack 17 - 8
After 6 monthé‘ | s 6
6 months to i yeai ‘  7 "' _ ' - 6
1l - 3 years ~18 | o 12
3 - b years 4 | o 5‘
5 - 8 years 1 | | o M l4

This question is of course of the greatest importance
in connection.with Dysentery carriers, and I am at present

engaged on further investigation with regard to this.

With patientls’ serum and B. Flexner.

The various sera were temted. with & culture of Flexnef;s
bacilius obtained from the Zigter Institute, ééﬁe dilﬁtions
being Ju;s e d - @8 in the previous tests. The tehdenCy
dﬁ'fﬁﬁ whole was for thgse to agglutinate iﬁ rather lower |
dilutions, only one giving & positive result as high asg o
1 - 320; but the results were fully confirmative of the

specific relation of organism to serum.
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C. With patient’'s organism: and rabbit Flexner immune serum.
The serum {titre 1 - 2000C) ofva rabbit immunized againsf
an asyluﬁ strain of B.Dysenteriae (Flexner) haé been.used to
further identify the bacilli isolated from the cases. 64%
were sgrlutinated in dilution of 1 - 20000, 33% in 1 - 10000
and 2% in 1 - 5000. B
A few cases which I tested with "Y" serum showed fhed
much lower dilutions were necessary tnan with the former.'

This is contrary to the experience of !organ but the serum us

used was old and may have deteriorated.
ANIMAL EXPERIMENTS.

It is generally conceded that enltures of the Shiga

type of organism are much more fatal to laboratory animéla
than those of the Flexner group. Nevertheless, evidence is
not wanting to show that the latter may possess considerable
toxic power. IiciWheeny's case has already been referred fo.
Firth52, testing his two strains numed Flexner I and IIIX,
found that subcutaneous injections of "from f - % of a twenty-
four hours old agar sgzpe culture produced merely a temporary |
faii of temperature following én initial rise, but in 1argef
do&es (varying frmméw-% according to the size and Weight of
thé rabbhit), after an initial rise in temperature there waé a
marked lowering of body heat, with paralysis of the hind legs,
‘prOgressive enfeeblement, and death about the fourth or fifth
dey." The larger bowel was found to be the site of "lesions
bearing a striking resemblanee to those characteristic ef

thé digesse in men.” On the other hand, Firth's strains

iI and IV when injected "gave rise to practicaliy no in-
testinal disturbance er lesien or any symptoms other thén‘

a temporary fall in temperature of about 1° ¢, lasting about

o

a courle of days.
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~ Captain A.T,Wellszz, having isolated a mannite ferment-
ihg strain in nine cases of Dysentery occurring in :
Hyderabagh Central Jail in India, found +that when injected
intraperitoneally into rabbits in doses of 3 to 4 é;c. of
broth or agar cultures it produced symptoms such as parslysis
of the hind legs, diarrhoea, emaciation and weakness, and
finally death within 1 - 6 days. Post-mortem, injection of
the peritoneum and colon, haemorrhages in the caecum and
and lymphy flakes of mucus in the intestinal contents were

present. Flexnero?d

in one of his early articles says that his
organisn when injected subcutaneously into rabbits "gives

rise to a localised swelling which is sometimes followed

by death. At other times an abscess forms and perforates

the skin, after which recovery may take place."™ Some years
later he writes of lesions being csused by intraperitoneal

and intravenbus injections‘which correspond with those of

the observers previously mentioned, but points out its
Weaker‘pathogenicity as compared with Shiga's bacillus.

It seems that few or no experiments on rabbits or/guinea
pigs have been carried on with strains actually isolated from
aéylum cases. None of Morgan's cultures so tested had this
source and Tebbutt's attempts at infection were confined to
8 monkey (these it may be said were of various means and
" all were negative). In this pert of the work I have un-
fortunately been handicapped, as the Asylums Committee of the
London County Counnil prohibit animal experiments in their
léboratories; Dr. Macalister of the Lister Institute,

however, was good enough to indculate two rabbits with

cultures of Groups A and C respectively. Esch received an
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intravenous dose of the whole of a twenty-four hours broth (i’

culture and each died within thirty-six hours but I was unsble
to obtain informétion as to what symptoms had arisen, if
~any beyond an acute toxaemia. The snimals were brought to
Horton as soon affer death as possible and I made the ex-
aminatiod myself., The appearances on section were remark-
ably similsr in each case, viz:- Poritoneum .showed some
increase of fluid: mesenteric glands enlarged and céngested:
small intestine slightly congested: large intestine - con-
tents fluid and mixed with mucus, mucous membrane more or less
generally congestéd with some tumescence, submucous haemorr-
hages in places but no actual ulceration. The resemblance
between such findings and those characteristic of the early
disease in man will be at once apparent to anyone who has
performed many autopsies in an asylum. The doses given were
of course large and death was anticipated, bdut fhe localised
nature of the lesions was very remarkahle, Two guinea-pigs
inoéulated at the same time with lcc.doses of eighteen hours-
washed agar cultures were unaffected.

~ Being desifous of having some feeding experiments carried
out I approached my friend Dr. J. Walter Macleod of Charing
Crogs Medical School. At my suggestion he had the rabbits
carefully isolated and cultures of Group A and Group C were
tntimately mixed with their respective foods (oats). Each
received three 10 cc. broth cultures, followed five days
later by the washings of & four agar slopes. The feeds were
‘well consumed but with the exception of some apparent seedi-
ness on the part of Group A rabbit no untoward symptoms re-
sulted. The animals were killed on the 10th. day and ex- -

amined by myself. The organs were found tp be perfectlly.

normal: nothing suggestive of intestinal lesions was seen and NS
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in the rectum well-formed faeces were present. Considering
~ the’ large number of bacilli that gust have been ingested
such a result is rather surprising, especially in view of
the fact that one of Flexmer's assistants who accidentally
drew a small quantity of 2 culture into his meputh, developed
a typical attack of Dysentery, and that despite having im-
mediately used an antiseptic wash. It cannot well be attribut-
ed to a difference in virulence between the cultures, for
Flexner's organism: itself has been employed for mixing with
the food of laboratory animasls, for direct introduction into
the stomach by means of an oeégophageal +tube, and into

the peritoneum or bowel itself after laparotomy - with nega-

tive results constantly.
A NOTE ON TREATHENT.

Vaccine treatment does not seem to have been tried

in the case of Dysentery due to Flexnmer's bacillus or
its variants. In a few cases I have .injected patients with
a vaccine prepared from their own strain but the results
have been indefinite. The dosage is a matter of difficulty
and, in any case, favourdble cases generally run such a short
course under ordinary medical treatment that 8 wvaccine is
unnecessary. Chronic cases I have had no opportunity of
gtudying, and, as has heen said, the fatal acute cases
occurred in patients with whom probably no trestment would
have had any effect.

 Nor has serum treatment been used to any exten}y where
Flexmer's bacillus ie concerned. The number of patients

from whom this organism was isolated and who were afterwards
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treated with an acute bacterisl horse serum by Ruffer

35 was too sm8ll to allow of deductions'being

and Willmore
drawn, although their results in other cases of “bacillary
Dysentery were excellent. The Lister Institute prepared

a serum which "consists of the serum of horses which have
been highly tmmunised against the Dysentery bhacilli (includ-
ing those of Shiga, Kruse, Fhexner, Duval, etc), and the
toxiec substances elabOrated'by these bacilli.™ I can find,
however, no record of its exténdéd use and my own limited
experience of it in asylum cases is unfavourable. If further
research on the bacteriology of Dysentery as it occurs in
agylums were carried out in different parts of the country
and if, as geems not unlikely, geveral similar strasins of
Flexner's organism came to be regsrded as the cause of most

of the cases, the use of an antiserum_prepared‘from thesé

for therapeutic use would be worth a trial at least,

-~

CONCLUSIONS.

1. That strains of the mannite-fermenting group of Dysentery
bacilli have hbeen proved to be the cause of Dysentery in
Engliish asylums in the majority of cases satiéfactorily
investigated.

Q, That these sHrains cannot be said to be identical with
any of the well-Imown merbers of the group; bu£ that;

'on the other hand, several isolated frﬁm different asylums
have been shown to have the same cultural cheraeteristies.

3 That consequently if further and more widesprésd research
were carried out and similar conclusions reached, it is
reasonable to believe that an immune serum prepared from.
a number of these strains‘wnuld be of general value in the

treatment of the disease.
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