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INTRODUCTION.

Dysentery is a very ancient di sease, our knowledge of it
dating back te the time of Hippocrates. It has plé&ed a great
pEPt in most of the campaigne of history, and in the recent
Great War it was extremely rife in the near Eaétern'theatre‘

particularly in the Dardanelles.
| The present thesis deals only with Bacillary Dysentery
and gives an account of a series of experiments undertsken
by the author with the object of invegtigating the toxic
properties-of the Bacillus of Shiga and producing a prophy-
lactic vaccine against infection by this organism. These
experiments were performed in the vaccine department ot the
Reyal Army Medical College.

A vaccine of this nature would ve of coneiderable value
in countries where bacillary dysehtery is endemic and if s
stétec@fzactive immunity against thie disease can be produced,
would provide a means of protectina:European troops prior to
their entering. a zone where the condition is prevalent or

the sanitary condition such that infection is probabdle.
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HISTORICAL OUTLINE.

During the last few years many attemptes have been made
to produce & vaccine of this nsture, the most successful

"being Gibson's sero-vaccine. This vaccine has not however

come into extenszive use owing to its undertain keeping
qualities snd the fsct that the local and constitutionsal
reaction following ineculation is frequently severe,

A review of the extensive literature dealing with the
toxic 2ction 2and other antigenic properties of the Bacillus
dysenteriae Shiga revesls the faoct, that Bacteriologists
are not by gny means in sgreement 8s to the method in which
the organiam produces its toxine and its pathological effects

The earlier works inclnding Todd, Doerr, Conradi, Vsile
lard, and Dopter seem to favour the view that the soluble
tbxin of the Shiga bacillus is of the nature of an exo-toxin,

Theblateat research on the subject which has been
published in January I920 by Oliteky and Kligler indicates

that two distinct toxins are produced by the orgsnism, 8B°
exo-toxin and an endo-toxin which differ in their pathologi-

cal action,

In 1903 Todd proved counclusively the fact that the
injection of the killed oyganjam produced the same pathologie
cal effects as 3 living culture would do. He further isoclated

the toxins by filtration of 2lkaline peptone broth cul tures




and found that thie- filtrate produced diarrhoesa and paraly-
-8is In 2 similar manner to the living or killed bacillus.
He considered the toxin to be 2 true extrs bscillary poison
‘excreted by the orgonism and not an intra-bacillary substance
extracted from the bodies of the bacilll by the action of
the alkaline broth. In confirmation of this theory he ob-
geérved that the anti-toxin only pretects 2g2inst the toxin

and nol against the living or dead bacilli.

In I907 Doerz (Das Dysenterie toxin, Jena I1907) observ-;
ed that the toxins moy be obtsined in the dry state by pre- E
cipitation with smmonium sulphste and resolution of the |
precipitate in water, , .

Oliteky and Kligler in their paper on the Toxine and
anti-toxine of Bacillus dysenterise Shiga, in the Journal
of Experimental Mediciae. Jan.Ist.I920 repeat Todds work'
| and confirm his observationa to a certain extent but pro-
duce experimentsl ewxidence of the existence of an endo-
toxin depending on the principles of autolysis or dissolu-
tionvof the bacterial cell with liberation of its intra-
cellular componente.

This endo-toxin they found on injecting sub-lethsl

doses in the rsbbit to produce mucoid blood-tinged stools

.
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but no disturbance of the sensory or motor function., It
was found tp be thermostabie in comparison with the exoe-
toxin,réqujrdng 85' teo 90' C. exposure for one hour to

- destroy its properties., The method of production of the
endo-toxin 1= to wash off g 24 houre' growth of Shigs
bacilld on solid media with saline, then to incubate this
sugpension for two dsye at 37'C. A esubsequent filtration
is coarried out through a Berkfield N.candle snd in order
to sepsarate it from the exo-toxin the filtrate is heated
to 80'0.‘for one heur, With reference to the exe-toxin the
suthorsfind that there is no toxdc production in the acid
phase in the broth medium dbut thot it oppesrs in the 2l-
kaline phase ond increases thereafter. Aeration favours.
the yield,snd the removsl of muscle sugar does not influence
the toxicity. .

The intestinal symptoms produced by the exo-toxin are
inconspicions. The centrsl nervous system being chiefly
affectéd and the postmortem findings sre describved as viei-
ble h?morr%ges into the grey matter of the medulla snd
cervical cord. Microscopically the sppearances are described
as showing a noticeable infiltration of muall round cells
about the arteriocles and capillaries. There being-also

granular degeneration or caryorrhexis of the cells of the

gray matter.




In an article on the Pathogenesis of experimental célifﬂ
glgsahd the relation of colitis in animals and man, S.Flexner
states that the Shiga bacilli readily produce 2 soluble toxin
algo that they readily undergo lysis and liberate a toxin,

He does not turther differentiste between these toxine: but
contrasts these properties with certsin observations on the
Flexner group of dysentery baocilli. The experimental work
findings are interesting in the light of the theories of other
observers.

Fiexner states that“in"rabbits and probsbly in man the
toxin 1s excreted chiefly hy the large intestine which being
injured by the-act of elimination rezcts by the development
of inflammation. This characteristic action of the toxin
dépends-on the integrity of the biliary secretion into the
intestine because when bile is ppevented from entering- the
bowel by artificial means such 88 the establisbment of a
biliary fistula, no lesions of the large intestine appear. |
This however, does not prevent lethal effects which are caused}
by the toxin as a nerve polson. Dysentery toxin is destroyed
by peptic digestion and more slowly by tryptic digestion,

The sbove nctes from recent literature on the subject

summarises'the moin views thst are held concerning the toxins

of the sShiga bacilluse.
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EXPIRIMENTAL WORK.

In order to fihd out if the observations of 0litsky
and Kiigey would be confirmed on using the svailable
laboratory strains of B.dyseteriace Shiga, a well known
toxic strain wos selected for the following experimente,
The strain chosen was B.Dysenteriae Shiga Dean I snd tor
the gske of uniformity‘tbis strain was employed throughout
the subsequent experimentsl work,

BXPERIMENTS,A., Filtrates from ailkaline broth cultuves
were prepared in accordsnce with 0litsky and Kligler's
methode containing the exo-toxins 3nd Icc and 2c¢c smounts

: A PPenaix
BXPERILAENTS. B. TIwenty four bours growth from Roux

were injected intravenously into Rabbite. (tov dddails %xe)
bottles were washed off with ssline and the suspensions
incubated for two daye prior te filtration. The filarate
was'heated to 80'C for one hour. According to Olitseky and
Kligler this filtrate contsine chiefly the endo-toxins.
Icc 2nd 2¢cc cmounts were inoculsted in 2 similar manner to
Experiment.A.

Obgervations:- The 2nimsls injected with exotoxinsg sl1

died within four doys 2nd showed symptoms of paralysis but
no diarrhoea, The poat-mortem findings were those noted by
Olitsky snd Kligler but in ons rabbit there wos some haemorr-

hage into the mucoss of the caecum. Bach 2nimal had a very




much di stended bladder. Apparently paralysis of the sphinc-
ters was 39 prbminent symptom. The series inoculated with
endo-toxin died with one exception within four days. No
marked diarrhoea was noted but the post-mortem revealed
~}extensive intestinal congestion affecting prihcipally the
cdecun 2nd ascending colon, The rsbbit which survived was
subsequently inoculsted with filtrote which had onkp been
subjected to 70'C., for 10 minutes and it died within 24
hours of well marked diarrhoea and paralytic symptoms &s
well,

W WRUAALL R - 2T DY
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BXPERIMANTS, C.o

Three Rébbits of IOOQ gramme s, IEOO grommes and
2050 gramme were fed by the mouth with living cultures
ef B.dyeenterise shiga. The bacilli were suspemded in
' gelatine and eaten on cobbage leaves at least twice a week
for over 8 month. No pathegenic effect was observed although
the domes were estimated to be 20,000 millions., The animsls
were bled and their sera tested for agglutinins but the
result was absolutely negative in esch casse. The rabbits
after receiving thig e¢ral a2dministration of the living
bacilli were given 0,1 milligrammes of dried shiga bacilli
intravenously with lethal effect within 4 days. Table I

illustrates the weight chart of sn animal of this series,
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BEXPERIMENTS.D.

The object of this experiment was to arrive at an
accurate means of estimating the Minimal Lethsal Dose of .
Yhe killed strain of shiga bacilli to bhe used ;n subsequent
éxperiments. The opacity standsrds sand counting chamber
standards being liable to 2 lorge margin of error when
such mihute amounts had to be considered it was thought
advieable to adopt weight in fractions of a2 milligramme as
a baeis for comparison.

Twenty Roux bottle cultivations of B.dysenteriae shiga
Dean I. were prepared 2nd a lsrge amount of thick bacterisl
enmulsion in sterile water obtained. This emulsion was then
dried by being expcsed in vacuo on petri capsule lids in a
dessicator. The dry mass was then finely powdered im an agate
mortar. The powder was hested to 60'C for some nours to
ensure sterility and to drive off sny remaining moisture.
I0 milligramme smounts were corefully welghed in the chemi-
col balance =nd stored in sealed glase tubes for further
uge. When fractions of a milligramme were required for injec-
tions etc. well shaken suspensions of I0 millikrammes of

powder were made in I00 ccs of stexile normal s32line and

proportionate quantities used.
M,L.D. for a rabbit of spproximately IS00 grammes weight
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was next determined. The inoculations were intravenous

and the lethal effects determined within 5 days.

Resultg.vccaass b, .25, .I,.05 milligramme
and .0Img.doses were lethsl J

0,
after a dosef;oos milligrammes the snimsl sure
vived.

The M.L.D. was taken to be .0l milligramme.

- - - - - - - - - - - - - - - - -
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EXPERIMENT B,

The dried powder obtained in the manner described in
the preceeding experiment was utilised in thie case, IO

‘milligrommes were suspended in sterile water and the sus-

pension bolied at IO0LC for 20 minutes. A gquantity represent-

ing: .l mg. was then injected intravenocusly in a rabbit of

11650 grammea. Thie animal died within three dsys. The neuroc-
toxin had spparently not been destroyed at this temperature
as the symptoms were similar to those observed on utilising

the Shiga exo-toxin.




EXPRERIMENT F,

The object of this experiment was to investigate the
actlion of acetone on Shiga bvacilli,

A thick emulsion of the organism was prepared from
 ﬁhe product of ten Roux bottle’cultivations on agar,, the
growth being washed off in scetone. The emulsion was then
transferred to a fat free extracticn thimble and this wss
rlaced in a Soxhlet spparatus snd extracted with acetone
for 30 noure, This experiment had to be repeated several
timei as the acetone used at tirst was round to be impure.
A chemically pure acetone wae fing§§ obtained and distilled
prior to use. The extracted bacilli were examined as 1ollows
I. Microscopicslly. Theycwere found to have retained thedr
morphological sppearance snd charscteristice. They lost none
of the staining reactions of untreated shiga bacilli,
2. Serologicslly. They were agglutinated to a similar cone
trolled titre by specific snti-sera.
3., Toxicity. The extracted bacilll were powdered and weighed
smounts inoculated fnto pobbits intravenously in exstctly
the same way as was carried out in estimating the M.L.D, of
dried bacilli.

" Result .0l 5né- .I milligrammes were lethal,

Conclusion. No detoxication bad occurreds,
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A sub-lethal dose of .00I milligremme wae then 8de
ministered to a rabhit snd the rabbitts serum tested
periodically for the presence of;agglﬁtinina. A titre
of I/266 was obtained by testing the serum eight days
- after inoculation, Table 2 illustrotes the weight chart
of this experiment.

In order to find out if the acetone had dissolved out
any toxic fraction of the bacterial content, the acetone
used in tﬁe Soxhlet apparatus was poured off and exaporated
in a clean esterile porcelain basin. No visible residue was
observed. However,the bosin was rinsed out with sterile
wgter and the'fluid injected into 3 rabbit. No symptoms
were observed snd the animal wase not protected from one

M.L.D. subsequently injected.
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BXPERIMINTS.G. The action of alkali and gsid.

In the first rlace an emulsion of Shiga bacilli %3%0

trested with Normsl Caustic soda solution and allowed to
remsin in comtact with the 21ksli for‘an hour. The emulsion
was then neutrslised with the requisite amount of Mormal
Hydrochloric acid. This procedure resulted in the produc-
tion of 2n opaque suspension which showed no signs of eedi-
mentation. On adding absolute 2lcohol in excess a light flaky
precipitate formed slowly, which graduslly fell to the bottom
and could easily be separated by centrifugalisation of the
suspension. This precipitate on being dried and washed formed
a white powder, which on examination appesred to be formed
of the partially broken 2nd macerated bacilli. Portioms of
this powder equivslent in weight to One M.L,D., ten M.L.D.
and twenty M.L.D. were inoculated intravenously in rabbits.
No lethal effects were produced 2nd toxic symptoms did not
appesr. A low agglutination titre was obtained in one animal
representing 1)100 after a course of three inoculations of
.I mg at weekly intervsls. This snimal wos protected against
2 doge of ten times the 4 .L.D. of dried shiga,(that is .I.lg)
This a1kald acid and alcohol method of producing a de-
toxicated sntigen did not sppear to be sufficééntly satisfac-

tory for several reasons. The immunity produced was not very
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great and as a2t this stage of the investigstion the suthor
wished to produce a serum-from the »abbits which would act
ae a high titre specific agglutinating serum the me thod

. was only useful as 23 preliminary means of protecting. rabbits|
| 2g2inst large subsequent inoculations of killed B.dysenteria
Shiga cultures. In addition the 2mount of sbsolute alcohol
cmployed was found to be excessive and it was troublesome
to recover this by distillation,
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EXPERIMENTS H.,

Emuls:!ons of B.dysenteriae Shiga were poured into
excess quantities of strong Ammonium hydrate ( The Ligq.Ammon.
fortis.B.B.) 2nd sllowed to remain in contact fo? periods
up to two hours. The solution was then transferred to 3 tall
glass cylinder 2nd bubbles of 2ir passedthrough for some
hours with the object ¢f driving off a considersble propot=
tion of the ammoniz gas, _
The solution was then neutrslised with 20 0/0 Sulphuric
acid. A precipitate was immediately produced. The concentrasin
tion of Ammonium sulphate in the supernatant fluid was estimat
ed to be spproximately half saturation.




I. EXPERIMENTS WITH THZ SUPERNATANT ILUID.

The pxecipitate was thrown Aéwn by centrifugalisation
and the Ammonjum Sulphate solution poured off, Icc was ine
.oculated tntravencusly in a rabbit of I400 grammes. No
toxic effects were observed ol though the anjmal appeared
to lose weight for three doys after the injection, then
steadily put on weight.

A control rabbit inoculsted with I cc of a similap
strength of Ammonium Sulphate solution behaved in similar
manner, ‘

It may therefore be concluded that the supernatant

fluid ie not toxic to rsbhits.
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2. EXPERIMINTS WITH THE PRECIPITATE.

The Ammonium Sulphate was got :idHof by washing and
the precipitate dried in the dessicator. The method eme
ployed in washing was ¥ thorousghly centri fugslise the
‘deposit and pcur off the supernatant fluid, then to replace
this with sterile normal s2line, For the purpose of animal
experimentation known weight suspensions were prepared as
was done in the method described for the dried Shigs bacilli.
The morpholagical charscteristice of the precipitate were
studied microscopically and the time of exposure to the
Ammonium hydrste noted in each case. It was tound that the
longeyr the bacilli were trented the more macerated they

become and the less toxjc their effects on rsbhits,




| | T
Rabbits inoculated.: hilliprammes. Titre of | LLethol. Result
1int ravenously. Doses 3t 7 day|Sera on doses
\ Jdintervals 24th day. of cShiga
; i bac.28th
| | day.
Rabbit 35I. U.I.|0e2 10.5.11 4n 500.] I0.l.L.D. |Supviv-
. L . ed.
" 352, . JO.I. 0.2 [I.0 ({I=I000 2OJM.L.D. SuUrvive
Co ed.
# 353. . 10.25} meedescadecaccaccabcccaaaaa -4Died.
" 354, 1005 | cmadimendeccmenana I --dDied.
" 355, I.0| ==edanaas ) R ~===q4Died,
Suﬁcutaneoualy.
" 348, UGB 11.0 5.0 | 1=-1I50 IoM.L.D. |Survive
‘ - ed.
"oo347, 0.0 {I.0.]| 5.0 | I-50 QO.M.L D.survivo~
A ed.
L 348, I.0./R.0 7.5 I-I50 50.X.L.D,|Survive
ed
W 349, 1.0.(2.5.] 10.0|, I- 60 |50 M.L.D.|Survive-
| .ed
" 350 2.0 |5.0 | 10.0| 1-150.| 100.M.L.D,Surviv-
_ ‘ [ ‘ed
'Suucutaneous Contzol.
367 LY L X B N L Ll kRl R ol "“""2UOIVIOL.D0 Djed
] B

The detoxicuted precipitate which wus employed in the exe
periments noted in this table had been produced from bacilli

treated witn Ammonium hydxatg‘for

two noursg,

----U--‘-----ﬂuﬂﬂ----




On reviewing the observations made on this series of
onim2l experiments the following conclusions con be moade,

The Ammonia method of tresting B.dysenterise Shiga has
~considerably lessened the toxicity of the bacterisl sub-
stonce towmrds *9bbite. Anim2ls mey be jmmunised by utilising
these treated bacilli as a vaccine. |

Agglutinine appesr in the serum of these jmmunieed
animals which sre atill specific for the unsltered B.dysen-
terige chiga but the titres obtained are comparstively low,

There is no locsl or general reaction of 2 severe nature
on inoculating subcutaneously, gusntities which if they cone
sibted of the ordinary d®ied killed bacilli would represent
200 times the lethsl dose for subcutaneous injection,

After 9 course of three doses of the vaccine rabbits

are tound to be protected ogainst many times the lethal

dose of B.dysenteriae Shigsa.
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SXPARIMANTS . I5

In order to estimote the degree of immunity conferred

on the 2nimsls utilised in the 1last experiment the series

of robbits were bled prior to their receiving the Lethal

dosesxof crdinary dried bacilii.

The serun thus obt2ined was pooled and preserved in
0.5 '/.Phenol saline the dilution being I in 2.

To this pooled serum was sdded varying smounts of
crdinary untreated dried Shiga b2cilii in s9line suspension
The mixture was then incubsted 2t 37'C. 2nd intravenous

inoculsations corried out in robbits 2s undernoted,

Rabbit, Jnoculum & Dosage. Observations:
564 , - Icc pooled serum 2nd .$mg.Burvived but was

. f Sv'-r, 1, - s L Y3 Blightly pal'alysed
of Shfge Tecilll = 200 ML S4n dayd

565. Icc pocled serum 3nd .4mg Died
of Shiga bacilll - 400 M.L|{
D.
D66 . Icc pooled serum 2nd I.8 mg
of Shiga bacilli-800 M.L.D. Died.

Renmarks: - The sbove test was probably too severe and the
antj-toxic value of the serum 2lthough high was sbout

sufficient to neutralise IO0 M.L.D.
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Experiments J.

The Antiformin method of treating B.dysenteriae Shigsa

dince performing the experiments already described a referenceﬁ
to a non-toxic dysentery antigen was noted in s papérvby | k
Jotten, Zeitschr. fur Immunitateforsch,.I92C, £9,
| This worker Cetoxicates £higa bacilli by treatihg them
with antiformin solution in ¢ilute concentrations, He states
that if a 24 hre. growth of B,dys Chiga on an agar plate be
treated with 2ccs of a 4./. antiformin solution the baecilli
are killed and detoxicated in about sixty scconde. The procedurse
subsequent to the antiformin treatment ic to neutralise by the
addition of I0 per cent Sulphuric acid and then decholorinate
the resultant solutiom with ten per cent Sodium sulphite,

The bacilli treated in this manner produce a solution which
may be injected in I cc. doses with out producing any tpxic
effect in rabbitg.d
In order to comparc the properties of the antigen produced in
this manner Jottens methods were followed as described above.

The antiformin solution used was freshly prepared accoiding

to Rosensu as equal parts of Liq; Sod. chlorinatae and & I5 ./.

solution of Caustic soda ( vide. Hise and Zinseer . Text book of

Bacteriology) . The bacilli were allowed to s
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rem=in in contact with a 4!/, solution for tive minutes.

The sclution w3s chen neutrslised with the I0'/. Sulphuric
2cid e neutrsl point for iitmus. Decnlorination was effected
with I0'/.Sodium sulphite until no free Chlorine was demone
strable by the atsrchelodine test. Icc of this solution was

_given to 2 rabbit intrsvencusly with a2 fatsl result in three

For the purpose of comparison with the detoxicated
Shiga antigen produced by the methods given in experiments
G and H. The 3antiformin bacilli were made up in opacity
suspenaions corresponding to O.I milligramme per cc and
0.2 milligromme per cc.

Rabbit 359 received .Img intravenously.

Rabbit 360 received .Rng.intravenously.
both rabbits uied within four days sfter raopid loss of
weight, Te symptoms were similar to those pwwduced by the
ordinary untrested bacilli. The post-mortem findisigs were,
considerable congestion of the gut around the jleo-caecal
volve and the presence of minute haemorrages. The contents
of the bowel were ligquid. The liver was congested. The blad=-
der woe not distended. The genersl 2Zppearances were those
noticed in the animols killed by the so c2lled endo~-toxin,

Thé conclusion thot may be made from thie experiment
seems to be thsat the antiformin ismot such 2 powerful

detoxicating ogent 2s either normal Caustic sod2 or Ammonia,
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Its sction as used by Jotten spparently depends simply on
the strength cfalkali present snd this is not strong. enough
to act in the short time he describes using 2 4'/. solution.
‘The anti formin method does not offer sny advantage over the
eimple »lkali scid procedure
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SUMMARY & GENERAL CONCLUSIONS.

I. The observations of Oliteky snd Kligler have beenin

the main confirmed)although it has been found slmost im-

| possible to produce "endo-toxin" without st ssme time having
present 2 considerable guantity of the neuro-toxin or "exe-
toxin",

2. Although two definite toxins for snimsis may be pro-
duced by Bhiga bscilli. There is considerable evidence that
the neuro-toxin or "exo-toxin" has 2 secondary action on the
inteetine through the initisl inhibition of peristalsis
prior to the passing of mucus or desquamated epithelisal de-
bris., The animal usually dies before the effect on the in-
testine becomes charscteristic.

3. The orsal administration of living Shigs bacilli to
rabbits does not produce dysentery or sny demonstrable
serological reaction.

4, The toxicity of ¢he bacterial substance of dried shiga
bacilli is not lessened by the treatment with Acetone or
the subjection to IO0Q'C. foé 20 minutes.,

5. The various mesns of producing 2 detoxicsted antigen
from the bacterial substonce appesr to depend on the prin-
ciple of macerating the bacillus with a strong 2lksali then

to neutrslise the solution and to utilise the resultant
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precipitote of less toxic bacterisl substance,

6. The detoxication is cnly relative but it sffords 2 means

of producing 2 vsccine which is useful in commenting the
active immunisation of snimals. The intradermal resction with

this vaccine is not severe snd lsrge subcutaneous doses c¢san

be given without local reaction,
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APPENDIX .

A more detailed account of the preparation of the toxic
solution derived from B.dysenteriae Shiga which le regarded
as 2n exo-toxin by Olitsky 2nd Kligler,.

A nutrient peptone broth was prepared and the reaction
sdjusted to P.h.7.8 on the Hydregenion scole by the colori=
metric method uszing Sorensens tubes. A 500 cé amount of this
broth was sterilised and inoculated with B.dysenterise shiga
Dean.I.. The cultivation was corried out tor ten days at 37'C
The ilask being well shoken from time to time. At the end of
the incuhation period the culture was filtered through a

Berkfeld candle by means of the apparatus illustrated in Fig.

= ': &« W
: The clesr filtrate was then tested

— for sterility and subsequently hested
%M Lol -

to 70'C for 20 minutes.

Thation of the toxic solution which is regarded

by Olitaky =nd Kligler 2as congisting chiefly of endo-toxin,
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Four Roux hottles containing sterilised nutrient
2gor o2gar were incculated with minimsl quantities of
2 broth cu}ture of B, dysenterie shigs Deam I and incubated
in 3 flask at 37'C, for 2 days. The resultant "emul sion"
‘the bacilli presumsbly having undergone some degree of auto-
lyeis, woe then filtered through 2 Derkfield N.c2ondle in a
gimilar meonner to the procedure for the broth filtrate.

The filtrate from this experiment was hesated to 80'C.
for one hour as Zende-toxin" is supposed to be more thermo
stable than "exo-toxin" and it Je quite possible that there
is 5 large fracticn of 8emo-tcxin" present in this latter
filtraote as well as "endo-toxin® (slwsys 2llowing that 1£
be presumed that two separable toxins are elaborated by

Shiga bacillii)
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Animal Ixperiments illustrating the action of the two File

trates the prepsration of which has been described.

I. The Broth culture filtrate."exo-toxin"

Rabbit 326, Weight 2000 groammes.

Method. Intrsvenous,

Amount. 2ccs of filtrate (heated 70'C. for 20 min.)

Observations, Anim2l ¥2pidly lost weight 200 grammes in two

D ey
7T

Autopsy.

Rabbit.328.

Method.

days. Parslysis was of ropid onset on the third
day agter inoculation and the snimsl died sude

denly. There were no symptoms c¢f disrrhoes.

No distension of abdomen, he Intestines sppesr-

ed unaffected except for s very few pstches of
slight haemerrhbgeginte the mucosa of the large
bowel., The intestinal contents were well formed
The bladder was much distended with urine,The
liver snd other 3bdominsl organs appeared
healthy. The suprarenils were exsmined histo-
logically but no pathologicsl change was noted.
The spinal cord was exposed and found to be hy-

persemic and somewhat oedematous particularly

'in the lumbsr region.

Weight 2450 grammes.

Intravenous,
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Amount, Jecc of filtrate as zbhove.

Qbservationg. The welght was not affected till two days

after inoculation when there was a drop of
50 grommes snd the onset of parslysis. Death
took place three dsys z2fter the inoculation
No diarrhoea or signs of loose motions were
noted.

Autopsx; . : The sppearsnces sre those noted for Rabbit 326
But the inteatines in the neighbourhood of the
caecum 3re more injected in appesrance. There
is:no definite lesion of the mucosa or marked
haoemorrhage. The suprarensl lands appesr to
be slightly enlarged. The urinary bladder is
distended with urine. The brain is softened
and friable., There are also visible haemorr-

. hages intoe the gray matter of the spinal cord.




Weight Chert of Rabbit No. 327

Weight Days under observation

2300

2100
2000
1900
1800
1700

1600
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2., The filtered incubated s2line suspension "endo-toxin"

Rabbit 327,
Me thod.

" Amount

Obeervations

‘Observationa

Autopsy.

Weight 2100 grammes.

Intrevenéusly. ‘

2ccs of this filtrate heated to 80'C for I.hr.
The snimal rapidly lost weight for the rirst
four days 2and’ then slowly commenced to regainm
ite iormer weight during the next ten days.
There was no actusl disrrhoea but the rzbhit's
motions sppesred to be covered with a thin muev
cus like discharge. Seventeen days sfter the
firet dose the rabbit received s second in-
travenous ihoculation congsisting 0f eccevecna
2ccs of the filtrate not heated to 80'C.

The 2nimsl developed parslysis within I2 hours
and commenced to pass diarrhoealmotionaa The
r3bbit died within IS nours,

The large intestine and csecumn exhibited ex-
tensive lesions of mucosd. The congestion and
haemorrhoge were very marked 211 over the
Qﬁécum and tor a distance of six inches shove
the ileocsecal vslve., The urinsry blad&er was
not. di stended. The smsll bowel appeared dis-
tended with gas. The spinsl cord and brain

did not appear to he extensively affected.
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2. The "endo-toxin" experiments continued.

Rabhit. 329.
Me thod
. Am°unto

Ovservations.

Autopsy.

-,------------000-----—--—--v----'--

tended veins., The walls sppesr inflamed. There

Weight 2000 grammes,
Intravenously.

Icc of the filtrate neated to 80'C. for 20 min.

Ropid loss of weight.Animsl died within twoday#
No diarrhoea observed. Prior to death the aniws
mol lost the power of its limbs and s:lmp_ly
collapsed. |

The coecum shows signe of desquamation of the
mucos2 snd slight haemorrhage. On washing uvhe
bowel the desquamnted portion is washed off
a.nd the wsll 2appears thinued. The urinsry

bladder is distended and injected with dis-

is no pus In the urine., The centrsl necrvous '
system Is affected as in the robbits inoculate
with the broth filtrate.
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