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Intreduction,

During the past two years itne writer has been culled
upon to lnvestigate the cuuse of serious losses among Ayrsihire
cattle on a farm located in the eastern purt of the Province of
Quebec. As Far as could be ascertalned losses began in the
vear 1918, and still continue. Among the early losses, there
were seven adultl aninzls and a few calves. Lately, only animals
under the age of three yeuars have died, with & mortulity as high
as ninety-five (95 ) per cent. Once the symptoms appear, age
hag little to 4o with the prognosis of the cCuse. 0 the aninuls
which have shown symi.tons only two huave survived.

Records ©f the herd show that in 1921 twelve animals
were lost, and in 1922 gixteen. Previous years have shown about
the game rate of mortality. ne initial losses from the outbreak
have been estimated atl spproximately $15,000. e potential
losses would be even much greater as tne nerd was pure-bred and
free from tuberculosis.

The diseuase huas persisted and hus been confused with
other dlseuses of a contagious and infectious nuture. Tne clinical
symptoms have indicated foruge, arsenic, and strychnine poisoning,
blackleg, anthrax, nemorrhagic septicemia, tetanus and wvivrion
septiquey Early in the outbreak chemlcal and bacterinlogicual

examinations 4id not ussist in determining the cuusal agent.



The investigation of the Adisease includes the following: -

(a)
(v)

(e)
(4)
(e)

()

(&)
(n)

(1)
(3)

Post-mortem examination of the animuls dead of the disease.
A study of the cultures mzde Irom the bodies of the calves,
from the ears wnich were tagged, navels, livers, spleens,
kidneys, heart blcod, oruins, and tne fluids in the body
cavities.

Isolation of the causal orgunism.

Detection o the source of the organism.

Experimental work with rabovits, catls, guinea pigs, gogs and
swall pigs.

Comparison of the diseuse with tnose with which 1t hus Deen
eonrused.

Compariseon with the orsunisms producing other riseuses.
Comparison of Bacillug suverig with B. tetani and the many
pseudo—-tetani or.zanisms.

Production of the toxin, and

Agglutination tests.

The follow ing points have been given considerationi-

(a)

(v)
(e)
(4)

Is this orgunism a tetanus organism with perpuliar cultursal
2naracteristics?

Is it & pathogenic pseudo-tetwnus orgunism?

wnat was its origine

“hat are the means by wnich death is produced?

TECHNIOUE REMPLOIED,

In all post-mortem examination, the regulur routine

was followed with specisl attention to aseptic precautions in the

taking ol all cultures. Tne tissues were seared witn a spatulsy,



incised with &4 3terile scalpel, and cultures were taken with
a platinum loop 4 min. in diameter, a platinum needle or portions
of the tissue vere pluced dire~tly into the mells to be used.

™he media consisted of the following:- l. B. P.
broth, 2. B. P. agur, in stab, slope, and pliate, 3. lactose,
gaccharose and maltose broths, 4. Dunham's solution, 5. Cohn's
solution, 6. Nitrate brotn, 7. Litmus znd plain nmilk, 8. Loeffler:'s
plood serum, 9. “elatine.

Anaerovic growtins or tiie orgunism were obtained
by the use of the folleying:i-

(a) The media seeded vith B. suberis were placed into larger

tubes ~ontaining 10 grs. of pyrogallic acid and 10 cec. of a
10% solution of KOH., the tubes were then sezled anl pluced
in the incubator at 570 Ce (Burris method)

(b) A second method was to place about an inch of sterile
paraffin 01l soove thne suriace of the sceded media, seul the
tube and incubate at 370 Ce

All animal inoculations are descrioved in another

part oi this paper. In these experiments suvbcutuneous,

intramuscular, interperitoneal, and interpleural injections were

employed. Aside from direct inoculations, artificial infection

of wounds und feeding experisents were tried.

CLINICAL gyNM PTQMS s DISEFASE.

The onset of the diseuse nus Deen very insidious.
No symptom has been noticed by the nerdsman until g short time
before death. The [irst thing to ve observed is the bleating of
the animal, andlits forced movements. The animal continues to

run about the stall, circling in the same 4direction, until it



falls to the grounad. The ears are erect, the pupils dilsted,
the tongue protruding from the side of tne mouth; excessive
salivation, and also changes in tke respiration. The head is
always drawn upward and buckward.

The animals are appar_ently blind, ror any ouject
may be brought into contuct with the cornea without causing a
blinking of the 1ids provided tne eye-lashes are not touched., The
€ars are fzonstantly moving as is the case with & vlind animal.

The pulse 1s very rupid, weuk, und almost imperceptible.
The mucosaeure congested and the extremities wre cold. The heart,
upon auscultsation, is found to be irregular, beating very rapidly,
and forcivly. wnen the anlimal 1s neur death tne scund ol the
beat can be heard eusily vy one standiing newur tne animal.

Respiration, wnile very dyspneic, 1s snullow and
painful. The character of the respiration alse varles with the
nature o the other symptoms manifested vy the disease. In sonme
cuses there appears & frothy, vlocdy nusal discharge. Mmis is
especially true in the acute forms of the discuse. (i1.e. 1if the
disease exsists for twelve hours or over vefore desath.)

In the case of the digestive truct we notice a chain
of symptous, several of 7hich alwuys exist, but not necessarily
ﬁne Samme in sll cases. The presence of anorexia, the cessation
of peristulsis, tucked-@p uapiewrance of the abdomen and diarrhoea
are usually present. Tne drooling of a tnick, stringy, vggid
sallva 1s alwgys seen. In the early stauges there is & constant
champing of the jaws, which gives tne animal the appearance of
yaaning. Ag the disease progresses the ja¥s becocwe set, andi the
animal is unable to tuke eitner foo@ or wuater. It is impossibvle

to open the mouth by force after they have reacned this stuge.



Many cases exhibit an extensive oloody diurrhocea, and &
protrusion or tane rectum.

The temperature remains norial throughout the
condition. This is snown vy tne case records of numbers, 9,

10 and 11, descrived on pages 6 to 1G.

Hypeggnesia is ovbserved from the tine tnat the
animal exhibiég the lirst symptoum. Any external noise, ruvving
the halr in the wrong direction, offering or rfood, or palpation
cauges the animal to 20 into convulsions. T™he running into
objects, bleating, the twitcning or the muscles, falling down in
spasiug, and the dlindness are wll nervous symptous . The arching
of the back and the position of the heud come ulso in this group
of symptoms. |

There are no areas of subcutaneous swellings to be
found upon palpation.

Death takes place in the p~sition assumed some time
previous to the end. In cases which have shown symptoms for
seversal hours, there is no final struzgle, the animal appears to
have passed into a comatose condition. Animals sick for only a
short time,die in great agony, huving tonic und c¢lonic convulsions.

recovery leads to u marked chronic debilitated
condition.'atrophy of the muscles, and extensive nervous disturb-
ANCEs o

Thq three animals which were exhiviting the symptoms
ol the Adigseuse, at the time o the second visit to the farm on
November the sixth, (Nov. 6th. 1922. ) will be called nuumbers 9,
10 and 11. Alllof these animsls besan exnioiting symptcoms of the
disease in varying degrees, about the same time. The animals

numbered 6, 7 and 8, were observed at this time also, and they were



dead by the tine that the writer arrived, and were autopsied
immediately.

Cuse No. 9. Ayrshire heifer avout 24 yvears old, in
advunced pregnancy. Sick 21 hours wnen rirst viesed.

Tnis animul begun to exnibit symptoms about midnight on
the 5th., of November. Muny viclent attacks, in the form of rorced
movements, running into ovjects, bleating, convulsions and the
drcoling of abundant saliva, followed rapidly after this. A complet
history of the case follows.

Pnysicixl Examinstion:- Temperature, 101.20F, respiration
40, irregular and dyspneic, moist crepitunt rales upcn auscultation
over the upper portion of euach lung. he lcwer lobes were con-
solidated. The animal was extreuely sensitive to precussion.

Pulse:- 140, weak and lrregular. The neart could be
heard by one standing beside the animul.

The halr coal wag rough, 4ry and starry. All four rfeet
were drawn very closely togetner.

The nose was extended, the head drawn up and backward,
ears ersct and constuntly moving, and objects pluced before the eyes
eould not be seen. The Juws were set and could not ve opened by
nanual force. A frotny, sticky, viscid sallva wus issuing rrom the
corners o the mouth. The tongue was protruding from the mouth.
Anorexia was observed. neither

Peristalsis nud ceused. here Wasape diarrhoes nor bHloat.

Wnile the animal had shown signs of cerebrul excitement beror
the writer arrived at the farm, all violet symptoms of this nature
nad'passed avay . The animal gave symptoms of hype;%hesia when the
hair coat was rubved in the wrong direction and 3ne£\tne hands were

clapped, convulsions appeared.



¥anual examination preved the bdladder to be full, but
this conaition was remedied by slight pressure through the rectum.

From knowledge of tﬁe rmanner in wnich the diseuse had
acted in experimentul animals, and considering the symptoms of the
individual, a favorable prognosiys was glven. The following
directions as to the care of the animul were given to the farm
manager "Keep the animal quiet, warm and in a daurkened pluce or
at leust out of the direct sunlignt. ¥nen the animal vegins to
eat, feed lightdy upon & Aiet of mild laxative food such as roots,
bran mashes, Molulses, and very smuall quantities of roughuge. Give
a small dose of Epson salts as scon as possibvle. Keep a dally
tempersture record.®

As the result of the cooperation with the farm manager,
the following report of the condition of the unimul ror the succeed-

ing 4ays 1is avallable.

gOV > 7tn L ]
o]
7 A. K. Temperature 1l0l.2 F.
o
11 A. M. Temperature 101 5 Fe.
G

3 Pe Heo Temperature 101.2 F., standing with
arzwn to the rignt silde.

8 P. M. Resting more easily, sick for 56 hours.

HOV. 8tn.,
o
8 A. M. Temperature 101l. F., more nutursl

pesition, tries to nicvule Iood, moves slightly.

12 A. K. Wing down for the first tine.

6 Po M. Temperature 101.60F., down, quiet,
eyes closed, breatning more natural.

Nov. 9th. ’
o
Temperature 10l.4 F., sick 80 nours, standing and

appears aboul norumal, nosing about for food, drinks, ears huave
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ceused to twitch, @wole to open the mouth und attempts to pick
up feod. No swellings on the body, normul bowel movement.
Nov. 1lQtn. »
s
9 A. Me Temperature 10l.6 F., eats roots
. Hppears
and 4rinks a little. ﬁg%s more normal and cowmfortable.

Q .
8 P. M. Teperature 1lGl.4 F., brignt, eats some.

Nov. 1llth.,
o

9 A. M. Temperuture 10l.6 F., eats and drinks
but 4does not see as yet.
¥Nov. 1l2th.,

Improving.
Nov. 13th.,

Doing nicely, cuan see a little, very sensitive to
noise and te touch.

HOV - 14th L 2

Batls. petter and drinks an abundance of water,
but remains sensitive to external stimuli.

Case No. 10., Ayrshire heifer 14 years old.

The symptems were [irst observed in this neifer about
9 P. M., On the firth of HWovember. Symptoms were not as violent
as those observed in the preceeding case. wnen examined by the
writer, at 9 P. K., on November sixth, the animul was down upon her
knees and was unavle Lo arise when given assistance.

The clinical symptoms in this cuse were the sume us those
obgserved in case No. 9 in respect tc the following points:- nair
coalt, eyes, drooling, pulse, respiration, heart sounds, anorexia,
cessation of peristalsis, and nypertnesia. Inis heifer also nud a
bloody discharge from the anus.

Due to the presence of tnis blocdy diarrhoea, the prognosis
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in thils cuase was very bad.
Rov. 7tn.,
7 A. M. Temperature 101.8°F.
11 A. . Temperature 102.203.
3 P. M. Braces the fore legs and balances
herself upon them for a short time.
8 P. . Down on knees aguin with all body
#eignt upon tnem. |
Nov. 8th.,
6 As M. Has turned nerself in stall by tipping

over head rirst.

0
8 A. M. Tewmperature 1lgl.8 P., remuins the saume.
o
12 A. M. Temperature 101.4 F.
0

6 P. i Temperature 10l.8 F., suaine general symptoms
bulances hergsell on Irore legs.

9 P. M. Standing vy bracing against the stanchion.
Rov. 9th.,

Tempsrature 101.203.. about the same &g yesterdsy, but
gets up and down, no wody swellings.
Hov. 1l0ti.,

Temperature 101.403., growing weuker, nus muade no

attempt to eat us yet.

8 P. 4. Teuperature lGl.éoF., weuker.
Nov. 1lith.,

9 A. M. Teuperauture 101.60F., ¥eaker, does not
eat or Arink.

6 P. K. Down, resting easily.
Kov. 12th.,

6 A. M. Found dezd in the position which she

occupied when la:t seen on the llth. Carcass burned.
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Case No. 1ll. Ayrshire neifer 14 years old.
Glinicalréymptoms:s Temperuature IOO.SOF., pulse 110,
respirations anccelerated, dyspneic, and shallow, anorexia, no
peristalsis, rougn coat, blind, hypeithesla, back arched, nose
peinted out, Arooling a bloody exuduate, and exhibits mild

convulsions.

The prognosis 1in this case was unfuvorable.

Nov. 7th.,
o
7 A. M. Temperature 100.8 F.
0
11 A. M. Teaperature 100.0 F.
)

6 P. Y. Temperature 1l0l.2 F., down on knees, stunding
en hind legs, respirations loud, rapid, znd dyspneic,
increase in drooiing and in convulsions.

8 A. M« Temperature lOQ.OOF., eyes closed, sumne
gymptoms as previously obscrved.

Nov. 8th.,

6 A. M+ Dovn und weak, vut living.

8 A. M. Temperature 100.4QF.. do¥n and in convulsions
which occur very rapidly, blood stresked drool nas
increased, and animbl sulfers greatly.

12 A. ¥. Temperature IOl.ooF., weak, bloody fecalgxereta.

3 P. ¥. Down, breathea much easier.

6 P. M. Temperature 102.20F., down, stretched out with
nead about the post of stanchion, nose elevated, dyspneic
respirations, legs extended and convulsions are observed.

9 P. K. Appears to De sullering greatly, groaning,
dyspneic, punting respirations, heaud drawn backwards us
far as is possible.

Nov. 9th.,

6 A. M. Still down in the position occupied last nignt,

appears not to be surfering, ne struggling no.- swellings.
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0.
9 A. K« Temperature 10l.Q F.
' 0
12 A. M. Temperature 101l.8 P., has not moved to-day.

3 P. M. PFound dead in the position occupied since 9 P. M.

ol the 8th.

Many carcasses of uanimals from this farm had been
forwarded toig;;;ratories for examlnation but, due to the great
distance carried in hnot express cars, they were so desomposed that
no results could be obtuined Irom the post-mortem. tThe irst
carcuass, (cuse No. 1. ) received from thig source was in a very bad
condition. In muking « report, the owners were advised as to the
proper rethod of forwarding a body for autepsy, in order to obtain
the best results.

Oon Qctober the sixteentn (¢et. 1l6th., 1921 ) another
carcass, (Ccuse No. 2. ), was received in good condition. It was an
Ayrsnire female calf, about [ive weeks ©ld, snd had been esr-tagged
by the Hezulth of Animuls Branch.

The navel, at the tiue of post-mortem, was thickened.
There were numerous subcutunecus, subserous and submucous hemorrn-
ages .« A sero-henorrnagic exudate was focund in the theracic and
abdominal cavatles. All parenchymuatous organs snowed petechis
and degeneration. The puplls were dilated, the heck was drawn
backwsrd, an exudate from the nose wnd mouth which was of a bloody,
retid nature. All the muscles had the auppearance of cocked meat.
The ear in the areua aboutl the tag, ¥as swollen und imllsamed.

Case No. 3. Junuary fifth, (Jan. 5th. 1922 ), Ayrsnire
male, six weeks o;d. Arrived in good condition.  This calf nad

not been ear-tagged, andl the navel nad apparently healed normally.
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Autopsy revealed tne following:i-

(a) A few subcutaneous hemorrnages .

(b) An areu of cageated muteriual within the abdominal cavity,
and about the navel.

(c) Congestion and degeneration af &all the parenchymi.

(1) Blow clotting of the blood.

Exanination of the Stuble:- A visit to the farm was made
on tyenty-fiftn of January, 1922, for the purpose of obtaining
further information regurding the disease und existing conditions.
The barn was a modern dalry barn, well lignted, well disinfected,
well xept and ventilated. Tne cuttle were in fuir condition. The
Lloors were of concrete, znd in two ruternity stalls, cork-brick
¥as used above tne concrete.

The maternity stalls were in the corner of the barn not
receving direct sunliignt. An iron grating separated the two stull
each naving individusl mangers, drinking cups, and drazins. The
outside ¢f the stulls were mude of brick. The walls, about six
feet nigh, isolsted these stulls from the reu=inder of the stuble.
Straw wuas provided for litter. The manure from these stulls had
been used upon various parts of the farm. Since the outbreak of
the diseuse,disinfectunts have been used very liberzlly in these
stulls, but of no avail.

It was discovered thut, with the excepticn of rive yearlings,
all animuls dead tc this date nhuve died in one or other of these
two maternity étalls. These stulls were used for the isolution
ef new stock, for maternity cuses, und for wuny case of sickness.
when the [irst animals were lost it wus stuted in a report on rile
in the owner's office that the deuths were due to ptomainsg received

frem the milk of cows which had died with symptcms of strychnine
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poisoning. Since that date tney have continued to lose ankmuls
in thege staulls. 7ith the exception of an adult bull, =znd a two
year old heifer, (cuse No. 9 of this puper ), no snimals showving
symptoms hzve survived.

The bull menticoned above wus purchuased in the west, brougnt
to the farm, und pluced in one of these stulls. 1Inree days after
nis srrival he vezan to exniovit the suuie Shain of synptoms shown by
all anlmzlg ¥hicnh had previously died. A veterinarian wus cslled
from a neurovy town, who diagnosed tetunus, and stated that notning
could be done for tne animal. He d4id, however, give the unimal &
rnarcotic and a half pint of whiskey. e next day the symotoms
began to avute, the convulsions were legsened, =nd within & month the
animal Nad apparently reacovered.

Tne five yearlings vhicn were lost during the spring of
1921 nzd veen pastured upon a field where the manure from these stalls
had Deen placed. All exnioited typizal symptoas.

Note.

The mianager was advised -

{a) To remove =ll cork-brick from the stable znd burn or
othervise destroy the sume.

(v) To burn all litter from the inrfested stulls.

(¢ ) To pluce &t leust three incnes of unslacked lime over the
concrete, which nwi forwed u suppsrt [or the cork-brick.

(1) To place a temporary plank floor tnree inches zbove the
lize, =nd to keep it disinfe~ted dzily.

()le ) 7o take precuutionary methods with xzll wounds.

(f) To allow tae pasture, occupied by the five yearlings
rmen*tioned above, to stund idle for the seuson.

CASE RECURDS .
Cuse No. 4. May 1lth., 1922. Eur tag No. 7961,
Ayrshire call three years old, good condition, born in the pasture,
brought to the stavle, =znd fed from a pail.
The ususl pathological symptons wére ouserved:i- subcutaneous

hemorrnages, cooked apuearance of the muscles, fluid of a sero-
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hemorrhagic nature in the abdominal cavity, slough of the nmucous
menodorane of the smaull intestines, petecnhnia and degeneration of all
the parenchymatous organd, distention of the bladder, a pneumonic
condition of the iungs,'neart devoid of blood, myocurdium soft,
Ilabby, nemorrhagic and degenerwted, no ureas of oedema, Or
emphysema and no local lesion.

Case No. 5. (Qctover 20th., 1622,

Far tag No. 8831, Ayrsnire c¢ulf, 10 montns old, lair.
condiition. This calfl wus first seen by the writer on Januagy
25th., 1922, when 4 trip was made to the furm. At this tiie the
call wus occupying one ol the infented stualls. On March 2nd., we
were informed by mail that this cxlf was exnibiting symptoms of the
disease. dShe huad been ear-tagged only four days previously, (Feb.
26th.). At tnis time the animul was down upon its knees and was
unable to rise. Wnen assisted to its I'eet it 2ould not stund.
There was no dlarrhoea, no swelling of the navel, no cough, and no
discnurge of any nature. The temperature remained normal. Convuls-—
ions and4 hyperthesia were observed.

March 1l0th., the calfl was apparently paralized in-all
four legs. The animal to0k no food, the head wus elevated, und
sudiden noises caused a twitching of all muscles. Violent convuls-
ions were seen when the animal was uapproached by strangers.

March 29th., the animal began to eat, und wus extremely
nervous to touch and to external sounds. Atropny oI the muscles
of the limbs, aund emacixztion were seen. Aside from these factors
the animal apparently muade an uneventlul recovery from this date,
although it 7&3 a vgry slow precess. Ag @ result of this illness
the animal did not m-ke the sume growth us other animuls of her uge.

In October, after being in the pasture sll summer, this
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sume culfl was noticed to be lume. The lameness gradually
incressed, debility became marked, hair coat was rough, starry,
and 4ry, nose evelated, back arched, anorexia developed and desath
followed.

The carcass was received on the 20th. of (Qctober in
good condition. The body showed extrere emaciation probvably due
tn the length of time which the animual had not taken feod, and 1o
its lowered resistance. In the post-mortem, aside from the usual
changes observed, an ares termed & local lesion was found below the
lef't carpal joint and beneatn the tendons. This lesion was about
the size of a smull walnut, or about one and & hulf inches in
diameter. ™e center of the lesion was caseuted, the outer part
showed un attempt &t encapsulation, with & definite tract lesading
from the skin to tne center of the lesion.

Oon Qctover 9tn. another c¢ulf was born in the open
field and brought to tne stuble, where it died at the age of three
weeks. IThe symptousg were the same a8 in the case of previous eulves
and no efrfort was mude to have the carcuass post-mortemed.

On the sixth day or Noveumber & telephone message was
received from the farm manager stating that several animuls which
had been recently brougnt in from the fields were exhibiting symptons
of the disease. It was also stated that one had alreudty died. It
was impossivle for the writer to arrive at the farm until nine o‘'clock
in the evening, about twelve hours after receiving the messuge.
Upon arrival tnree animals were found to have succumbed to the
diseuse and three others were exhibiting symptoms. The symptoms in
these cuses were interpreted by two other Veterinariauns, as "bDlacklegt
All aninzls on the farm that were under four yeurs of uge were treut-

ed with "Blackleg Filtrule® on the @9llowing day by one of these
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Veterinariuns.

The aflected animals were all under tne uge of three
and & half years, and some of them were well advanced in pregnancy.
They had been in open pasture all summer and were placed in the
building 4 week previous to death. The flooring in this building
was ol cork-brijck. It wus a modern well-equipped barn wnich had
been built for & piggery.

The post-mortem findings »on the dead animals were as
follows -

- Case No. 6. Ear tag No. 444590, senlor two ¥y<ar old
Ayrshire, well advanced in pregnancy, and in good condition. Deud
12 hours.

Autopsy reveuled:- slignt bvloat, vloody exudute from the
nose and anus, a sticky and gelatinous saliva from the mouth, pupils
dilated, juaws set, anl no areas of oedema or emphysema. Subcutaneous,
submucous, and subsercus hemorrnages were obgerved.

A gero-hemorrnagic exudate was found 1in the abdominal cavity.
Petechia and parenchymatous degeneration were present in all of the
parenchyma. The blaudder was distended. A slougning of the
mucosa of the smull intestines wuas observed.

The thoracic cavity:- The lungs showed a hemorrnaglc
pneumonia, the heart had stopped in auriculur diagstole, and the
myocardium was greatly degeneruted, flabuy, and presented a cooked
appearance. The pericardium exnibited petecnia, and the blood was
very dark and clotted slowly.

Brain =nd meninges - Congestion and & collection of &

gero-nemorrhagic fluid were observed.

Cultures were made from te foliowing gources i~ (&) fluid
Vabont the brain, (b)) neart blood, (c) heart muscle, (d) liver,

(e) kxi1ney, and (L) the spleen. The media used congsisted of
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Loeffler's bloeod serum, B. P. agar, and broth. Aerobic cultures
only were malie.

B. Suberis was obtained from all these cultures.

Case No. 7, Bar tug No. Gl, Ayrshire calf, two year old,
pregnant ,and in geod condition. Deud for [four hours.

There was no bloating after death, no discnarge was seen from
the nose but there was. & blocdy exudate from the anus, The saliva
exuding from the mouth was stizky, r~thy, and abvundant.

The post-mortem findings in this cuse were the same us in
the fore-going cuse. Cultures were mude as berlore, which also gave
B. Suberis.

Cuse Ho. 8, Ear'tag Fo. 44473, Senior two year old, in
good condition. Dead avoutl Cifteen minutes.

he cnanges were identicusl with tnose of the previous
cases but not so murked.

Bs Suberig was obtalned in the laboratory from cultures.

Cuse No. 9. Multerlal taken By another veterinarian, from
a ¢zlf which had died of the saume disease on Dec. 25th. 1622. 1In
this case the suamples were duplicates ol thogse forwarded to mnother
laboratory. Portions ol the liver, spleen, and thymus were received
cultures were made s in the cuse of xll autopsy material. Positive |
results were obtained, aund B. suberis was 1solated from zll organs
ment ioned.

In carrving out these post-mortems, unother Veterinarian
was present to cbserve them und assisted in the taking of the
cultures upon direction. In time exuminstion of the cultures in
the laboratory, und in the testing orf the sume upon experimental
animzls, a Bacteriologist cnecked the results. The results of

work with B. sguberis, in unimul experiments are given in snother
part of this paper.
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Case number 1OApril 21st,1923. Calf born from cow #25 on Jan,

25th,1923.

March 25th,1925%- animal recieved 15c.c's.of blood from case #9
in the subcutaneous tissue of the neck.

The animal began to exhibit symptoms of the disease on April 20th,
and was first seem by the writer on the following day at 1:30 P.Ii.

The temperature at this time was 101.2°F.,respiration 2 ,and the pulse
110. Hyperthesia,excitability,and blindness together with vnosterior
paralysis were observed. There were no body swellings,the animal ate
and its bowel movements appeared normal,

The animal was killed by bleeding,April,2lst. The following post-
mortem changes were noted- degeneration of the parenchyma,a slight
emount of serous exudate was present in the abdomenal and the thoracic
cavity,the lungs were normal,the brain was congested and degenerated
whilst the subarachnoid space was distended by a serous fluid. The
mucous menbrane of the small intestine was sloughed in areas.

Cultures were made from the fluid in the subarachnoid space,the

liver,and the kidney. B.suberis was recovered from these sources.,

Cases number 11 and 1l2. History- A small herd of Jerseys wers
brought from Plattsburgh,N.Y¥Y.,to the farm sabout July 1st,1923. Since
they could not be placed directly with the main herd until aftervthe
period of isolation reqiired under the "accredited herd plan",they
were kept separate on non-infected soil. When this segregation became
a burden on account of the extra work,they were put in a field whers
other animals had become infected.

Exactly threse weeks from the day that they were placed in this
infected pasture,the two animals numbered 11 and 12 together with one
other individual begam showing symptoms of the disease and which had
been observed in all previous cases.

On July 31lst.,1923,a2 few hours after the first symptoms had been
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observed,the writer saw these animals. One of them died within a few
minutes after his arrival and the second died within an hour. The
third animal remained in a comatose condition for about three days
before death took place.

The ante and post-mortem symptoms of these animals were the 8ame
as the cases previously described. Cultures were made as in previous

cases and B.suberis was recovered from all of them.
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HISTOTLOGY AND PATHOLLOGY o

The nisto-pathological changes are a8 Iollowsg -

(&) Brain and Meninges, Acute hemorrhaglic and degenerative

meningitis.

(b) Heart, Acute sero-hemorrnagic and degenerative myocarditis.

(¢) ULiver, Acute sero-nemorrnagic and degenefative nepatitis.

(4) 89pleen, Acute hemorrnaglc und degenerative splenitis.

(f) Small Intestines, Acute hemorrnugic und diptheritic

enteritis.

(g) Local Lesion (when one was located ) exhibited a necrotic

and purulent condition with a proliferation of tissue.

Detailed chunges given below:i-

Liver: -

Spleen:i-

Heart -

Passive congestion, arteries empty, cells are
granular and pale, 2loudy swelling, few nuclel stain,
cells swollen, nhemorrhage between the cells, many
pelymorpnonuclear 1eucocytes in the cells.

Hany areas of cloudy sweliing, granular fragoented
cells, few nuclel stained, extensive nemorrhuge, and
little serous exudsate.

Separation of the nmuscle fiberg by s serous exudate,
granular, swo;len appeafapce of tne cells, few nuclei
stain-anﬁ those only slightly, extensive areuas of

hemorrhsge’ and serous exudate.
£

Kidneys :- Bowman capsules sSnNOW zn .;extens ive dfsquamation und

degeneration of the eeils; the glomeruli exhibit a
hemorrhagic condition, and the cells are very pale
an1 4o not take the nuclear stain. Tne collecting
tuobules show a ¢loudy swelling and & collection of

fibrinous exudate within the sume. Hemorrnagic
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areas are present tarougnout the parenchyma.

Small Intestines:i- Cloudy swelling ol the muccsy and a peeling
of the sune. 8ubmucous hemorrhages sand a4 serous
exudate are ovserved.

Local Lesion:i- Connective tissue is swollen by an Infusion
nf a serous and purulent exudate. There is a
degeneration ol tne surrounding muscle fibers,
hemorrnage, and a preoductive laflamnation of the area.
Tne extent of tnese various lesions depends upon

the duration of time which 1Y rejuired for tlie orgunism to cause

death 2f the individual and wlso the length ¢rf time wnich tne

animzl had been dead previops to the perlforming of the autopsy.

In animals which have succumbed witnin the tiree day perioq,

after the first symptom is coserved, all of the auove changes

are to be found. In chronic cuses the cnanges may be more
marked, wnile subacute or peruscute cases show very little upon

post-mortem.

From case No. 2 cultures were taken from the

parenchymatous organg, uabdominal fluid, fluid in the thoracic
cavity, heart vloecd, and the nuvel. The ear was brougnt to the
‘ﬁ}aboratozy for examination. Cultures were mude upon the various
%;édia a8 noted previously, and under uaerovic and anaercbic
conditions .
Tne follo-ing results were obtuined from culf Ko.2:i-

In 24 nours,la diplococcus and & snort rod appeared in cultures
made from the heart blood and tne nuvel. Ine othner cultures

shoved a short rod and & coccus.

In 48 nourg, in a culture from the eusr, u snort rod was secen
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which hsad produced terminal round endospores. This organism
regsembled B, tetani, but proved to we Grum negative. Pénding
furtner study the owners were advised to tuke sanitary precuautions
with all wounds, and to properly sterilize theilr ear punch before
using it again.

Since this organism was not ovtained in & pure culture,
steps were taken to insure the fact that this wuas the orgunism
sougnt. A mixed broth culture wus injected into Ruaobit No. 1,
(page 41 ), which czused tne animal's death and the orgunism was
again reegﬁéred% Following this proceedure the culture was
Plated out on B. P. agur, and colonies were picked und transferred
to broth und other ligquid media. After the above, the "Kitasato
method* of isolating B. tetani, was employed. To follow this
metnod & 72 hour bnbtn culture was used, heating it at'SOOC in
moist heat for 1/2 nour. This méthod Wwas used to kill all
vegetatlive forms and leave tne spore free WL produce new growth.

Spores so 1isolated were seeded in broth, milk, agar (in
the stab andl on the slope ), and Loeffler's blnod serum.

Frcem case No. 3, cultures were taken from the
parencnynatous organs, heasrt blood, rluid sbout the meninges, and
from the navel.

All cultures, except those from the nsvel, were discarded
upon finding B. guyberig.

Case No. 4, cultures were muade in the sume manner us
from previous animals. In this cuse, however, &ll cultures were
examined over & 7 4ay period. e orgunism was reoqvered'from
ull tissues. B. suberig rrom this cuse was used upon experimental
animals Nos 23, 27-A and 30.

Ca3z@ No. 5, cultures were made from tne parenchyma, and

from the local lesion. Greowtns from these cultures proved to be
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B Qe and pathogenicC.

Case No. 6, fluid aoout tne orain, heart vliood, heart
muscle, liver, kidneys, and spleen were cultured by aerobic
methods.

Case No. 7 and cuse No. 8, were cultured the same us
from csase No. 6, and also guve B, guberig.

Case No. 9, zultures were mude from the material received

and B. guberig wuas obtained.

Gn August the twenty-rfourtn, 1G22, gsamples oI the
soil from the farm were received. The gsamples were tuken Irom the
following sources:-

(a) from an ©ld varnyurd,

(o) from the open pasture,

(c) from the soil over tihe carcass of an unimul

yhich died during the summer ol 1922,
(4) from soil above the carcass ©of a heirlfer which had
peen buried in 1921,

(e) from litter from one of the maternity stalls.

Cultures were made [rom the above materials upon RB. P.
brotn, B. P. agar, and milk, later subcultures were made upon other
medis sush as, Loeffler's blood serum, Dunhan's solution, and
gelatin. |

Wnile the orgunism was not found in a pure culture, it
was present in all of the ubove materiuls. Wnhen obtuined in a
pure culture, Dy use of the "Kitusalto method® , B.suberig so
isolated proved to be pathogenic for experimental animals.

| 10 B. SUBERIS F RK-BRICKS .

At the time of the [irst visit to the farm, Junusry 25tn
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1622, after a therough investigation or the stauble, it wzs
suspected thzt tiie floor mignt ve the scurce of the infection.

In order to confirm or deny this supposition samples of the cork-
brisk then in use were tuken from turee difrerent parts of the
stalls.

These portions of the cork-brock were brougnt to the
laboratory and cultured in oroth and milk. Later subcultures
rere made upon other nedia. These cultures all gave positive
results and the orgaunism so obtuined proved pathogenie fér experi-
mental animala.

Cultures from these bricks were made by nheuting & knire
over a flzme and cutting orff smuall shavings from the drick directly
into the medis used. Aercobic cultures only were used. Mixed
cultures were ovtalned Lut tne corguiism was ex3ivy izniutcd Ty
the "iKitasato metnod” p:evieusly descrived.

After finding this organism in tne used cork-brick it
was thought necessary to exuamine brick from other sources in order
to deterrine the origionsl nubitat of the organism. In this
investication cork-bricks were obtuined.from:-

(a) the infected furm, unused bricks wnich hud Deen

exposed to tne weather [or four years,
(b ) an orfice, where & sumple brick nad bteen gtored for
10 years,
(=) a loft, where un unused brick hud veen stored for
10 years, »
(1) the manulfacturers, wno forwuréed 3 yeur 014 samples
of their obriet for horse uanl cow stalls,
(e ) used brick from another faurm in the Province of Quebec,
(f)a farm in the Stute of New York, where the brick had

been in use for a number Of years.
B. guberis was ootained rroem oil of the uiove materiul.
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Having cultured the cork-bricks with positive results,
the next step was to ascertuin which of the constituents of the
cork-brick acted «3 the hubitut for this particular orgunism.

As usphalt and granulzted cork are the products used in making
the bricks, the cork was naturally suspected.

In culturing this product, small pieces o the Cork were
dAropped into ligquid media (oroth and milk ), and suobcultures were
madle upon otner media.

Corkx was obtained Ifrom the [following sources -

(a) ingulatins cork {rom the manulacturers ol the cork-vrick,

(b ) insulating ceork from un English [irm,

(¢ ) granulated cork used in tne puacking of grupes, obtuined

from twe different sources,

(4) granulsted cork used in the munufacturing of the cork-brick.

B. suberig was isolsted from the cork obtained from all sources

mentioned above.

In the case of zll experimentsl animals wnich 4ied following
tne inoculution with cultures of B. guberig, the orgunism hus been
recovered. The results of these experiments are shown in unother
part of this paper.

Inoculution of other experimental animals with culture
of B, guperig isolated I[rom others dead of the diseuse produced
by inoculution proved such cultures patnogenic. By tliese meuns
Koch's postulutes have been proven. (see puges 45-57, )

B JBER I

oC
In 24 nours cultures at 37 lnoculuated from the diseused
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animal tissue, 4iplococel forms are found; 48 hour oroth cultures
show bipolar forms wnen stained with methylene blue; 72 hour
cultures exhinit a bucillus with terminal spores resembling

Be tetanug. Subcultures on agalr show spore formation and bipolar
forms in 24 to 36 hours. The baucilli have rounded ends and seldoxn
unite in pairs or cnains. In 12 to 18 nour brotn cultures the
bipolar forms appear, and they were observed in milk up to 8 duays.
with methylene vlue the orgunism does not stain deeply but at one
or voth poles, and sometimeg in the centre of each rod, meta-
caromatic granules are found, which tuake & reddish or purplish
tint. Jordan aund Horris (1) in & paper on "Milksickness*,
reports an organism with similar reddisn granules.

24 to 36 hour agar slope at 5700 show vegetable cells
ILrom O-S?A.tO 1.0,’p.1n #14th, and averuge 4, 5,}p.in length.

The orgunism is motile with peritrichous flagella, Grum negutive,
aerovic, and facultalive anuercoic.
ULTU: iLf ISTICS
0

B. P. agar slope at 37 C. Growth in 24 hours is
rapld, spreading, glistening, and of a 1irty greyish color.

B. P. agar plate at }703. (a4 ) Surfuce zoionies in
24 hours are spreadiing, irregular, smooth, flat, contoured, und
grey to white in color.

(b) Surface colonies of a second type are circular to
amoeboid, smooth, sligntly rauised, and of greyish white color.
Colonies in 24 hours are 2-3 rme. in diuneter.

(c¢) Under low power tne second type is entire,

irregular, 4dark centered, coursely granular, and greyish to ghite

in color.
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(1) Submerged 2olonies are anoenoid, loccose, greyish
to white in =2%lor, @wnd up to 1 mm. in diazmeter.

B. P. broth, at 5700. In 24 nours, 2louding, no pellicle,
snd a heuvy precipitate.

B. P. gelatin stab at 2000. Faint filiform growth on
deep line of puncture. Diétinct cup or funnel snaped liquirfaction
in 4 days.

B. P. gelatin plute at ZOOC. Glistening, entire, waxy,
gsurface colonies of ¢.5 %o 1.0 mn. in diameter appear after 72
hours. Subaerged colonies are smaller, zwnd abeut Q.5 nme. in
Aiameter, yellovish in celor uand veust like in growth. Under low
power these are entire, conglomerate, finely granular, and of a
vellow color. Liquelaction of aufface colonies in 6 days, which
is cup-ghaped wnd has distinet concentric rings. It is a ~olony
¢f 3 to 6 mm. in Ailumeter.

Dunhzm's sgolution it 5?00. deavy pellicle, medium clear,
the pellicle Ixlls upen slignt disturvance but forms again.

Dunhum's sclution at 5700 with the addition of 1% of
lactose, sacc%?ose, maltose, dextrose, and mannit and 1% of
Andrades indicator are negutive for acld and gus in 48 nours.

Dunnam's solution at 3?00 gives positive indol test with the
Fnrlicn's test in 72 hours .

Plain milk at 3700. In 6 days partiul coagulation, in 7
duys partial coagulution und digestion.

Litmus milk at 5700. In 6 days paurtiul cougulation und
requction of litmus, in 8 duys reiuction almost complete with
partial digestion and ccagulation.

Nitrate broth at 5700. Slignht clouding in 72 nours with

no chunge to nitrites.
.
Cohn's solution at 37 C+ XNO change in 72 nours.
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Potato at 37 C. iHcderute, raised, spreading, dirty.

yellowish growth in 24 nours.

TOXIN.
B. guberis produces an extrucellular toxin. The
métnods used in tne preduction orf this toxin are us follows -
(2) Giltner's (22 ) metnod [or the preparution of
tetanus texin.
(6) anaweronic cultures, by the aid of pyrogallie acid
and KQH solutions, with the orgunism grown at vurying periods of

°
time and at 37 C,

(¢ ) werovic cultures of B, suberig and B, cereug grown
o]

for varying times at 37 G,

(4) the zerovic growth of B guberls alone ror varying
pericds oI time.

The tine a8 stated avove, varied Ifrom 4 days to 21 duys.
Qulﬁzzi;%;tnen passed through o Berkelfeld rilter to remove all of
the Orgunigis. ™me iriltrate was tested by microscepical and
sultural mewns for purity. fhe toxin thus produced was tnen used
upon experimental aninmuls. e results of tnese experiments are
snown under the secticn ol the paper dexling with experimental
animals.

PATHOGENICITY.

The organism (Be. supberis ) nerewlith deacrived hus
proven pathogenic for cattle, rabbits, smull pigs, cats, dogs, and
guinea plas. The average® period of incubulion nus veen three duys.
In séné individuals ine digease muy ussume a chronic fofm le~ding

to recovery in tinree or four weeks, with cachexia, general debility,
snd extreme nervous disturbances.

The toxin, or the transfer of & portion ol the local

lesion, usually produces death witnin 20 hours.
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of the artifical media, 11ilk produces the most virulent
growth of the organism.

The minimum lethul dose hus been determined for rabbits
with average weignht of 1800 grains and is found to be 3 cc., of

0
a4 broth culture 72 nours old at 37 C.

Agglutination test of serum of & recovered heilfer guave a
prsitive test in d4ilutions up to 1:320. In the case of an adult
bull shich recovered some three yeurs uago, a prsitive test was
furnished in Ailutions up to 1:80. Preliminary tests indiczate
the presence of agglutinins in the blood of recovered anliumuls.

The technic of the microscopic andhmacroscopic tests wus

aarried out according to #XKolmexr®. (23 ).

It is 1ot necessaly 1o o into 4detuil reguriing thne

history of tie organisus producing the diseuses which huve been
confused with that produced by B. guveris, except in the case of
those wnich are very similar morphclogically. In this class of
organisms the tetanus und tae muny pseudio-tetunus orgaunisms must
receive attention.

The organisii wnich is most similur to B. guberig is
B. tetuni. Tetanus has ocen Known to exist since tne time of
Apsyrtus, (25) in the 4tn., century. Long velfore tne causative
organism wag discovered by Nieoluier (2), in 1884, it wus ~onsider-
ed a gound infection diseuse.

The forms in shich tetlunus uppears were understoocd very
well by Themson (3), ¥nio guve a paper on these conditions in

Englond in 1862. He descrived tne rform of tetanus which is due

+n wrmmA inTantiong. and the tvne ecxlled idianatnin.
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"nile Ficolaler succeeded in obtulning the organisms
from infected wounds, he 4id not secure a pure culture. Kitasato,
in 1889, obtuined a pure culture of B. tetani vy means of the
method now Deuring nis name. He mude a very careful study of the
orgunism from cultural, morphologicul, and pathologi~cul viesv points.

As uan explunation of idiopathic tetanus, Tarozzi (4 ) gives
the [indinz of the speres of B. tetani in the blood and the
parenchyriatous organs. Sanchez et al. (5 ) believe thut these
spores enter the vody alter deuth.

~ Francis (6 )as tnorougnly demonstrutel that spores injected

into the tissues are rapidly attuacked by the phagocytes.

Tne sources of B, tetani are shown to ve:i-

(4 ) soil from certain localities, (7)

(b) rfrom feces , (8)

(¢ ) from wounds ol muny types,

(1) contamination of bilological products,

(e ) burrows of crubs (9),

(£) hay 4dust (10),

(g) mud at tne ovottom of Luke CGeneva (1l ),

(n) andi from the intestinual canul of animals (8 )y

Tetunug causes death by the preoduction of an extractellular
toxin, .004 cc. Of winizh 1ig sufrficient to kill & man of 175
pounais. ™The orgunism dces not multiply within the body. The
toxin acts upon the central nervous systeme. It is taken up by
the peripheral nerves and conducted 1o ithe medullary centers where
it comvines with tne metor nervese. Death results from a
paralysis of the respiratory muscles, (244

A meuzns of treating tetunus was first discovered by Kitusato

snd Benring (12 ), and it 1is due to their work that we have thne
tetunus antitexin.
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COUNMPARISON OF 3. IETANI AJdD De SUBFHIO.

B, tetanil. Be. suberis.

Sptimum temperature 20 to 5700. Same

Thermal death point 10000 Ifor 15 minutes loooc for 30 minutes

Conditions of growth strictly anaerooic aerobic « facultative
anaercebic

Broth,glucose, 2loudy, precipituate, g«8 no pellicle, or gus

Aguar ,glucose, anzerobicully only, 8us aeroiLic Or anaerobic

Gelatin lijquefied vea and gaus formed yes, no gas rformed

Loelffler's serun liquefiza not liqueflled

Isoluticn rKitusato metnode same

Gram gtaln Positive negative

Habitat soil, infented wounds gerk-brick, cork, soil

infented woundis

Pathogenic yes yes
Spore rormation round endospores suine
Plagella Peritrichous g ane

Rosenthul (13) siates that Be tetani may assume lirfe
under aerovic¢ conditions. He describes tnree stuges in this chunge
from a strict anaercbe to an usercbe. In the peginning the organism
is intuact chemically, biologically and pathogenicually. These
characters are later lost and can only be recovered under strictly
anaerobic coniitions.

Assuming that it muy ve pessivle to cultivare B. tetani,
as has been stated by Rosenthal, there are still muny factors
remzining in which the orgunisms vary. Inese dillerences may be
summed up as follows: -

(a) Be . tetanl is always Graum positive, slthough tinis
fauct nus been disputed by EBymer (14 ) who states thuat not all
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cultures of B, tetani take the Grum stain and that some tuke
it only feebly.

(b) B. tetani produces gus unqder anaerobic conditions
and B, suberig does note.

(¢) 3B. suberis produces indol,

(d4) Bs tetani is activated by the use of luctic acid,
as tnis substunce inhibits the action of the leucocytes; it hus
no effect where B. suberis 1s emplcyed. It nhas been used in
sufficlent quanaties to preoduce the sloughing or the skin Irowm the
vuge of the heud to tne shoulders without the organism producing
any Oor the symptoms oI the diseuse. Rubbits inonuluted with
B. ber alone, used as cnecks in these cuses, died.

(e) Bs tetanl nus & delfinite peried of fncubsation in
experimental wnimals wnile with B. suveris it is variable. with
B, tetani, Bosanquet (15) gives the pericd of incubation for rabbits
as 18 to 36 nours, while with B. suberis it waries from 2 duys to
2 weeks, 1epending upon the uge of tne culture used, and the amount
injected. The toxin or.tne trunslfer of a portion of a 1locul lesion

with B. gsuberig produced deusuth witinin & few nours.

Tne literature descrives a number of organisms which are
similar to Be tetapni ond B. guberisg. The greatest AdAifference
between these pseudo-tetanus orgahisms and B. tetuni lies in the
non-pathogenicity of the {crner. Culturally and morphologicully
they are closely allied tc B. tetani.

Tne main factlors involved in *relr similarity are:-

(a) tne production of round endospores with the drumstick

formaticn, (b ) and the liguefuction of zelatin.
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Arong the pseude orgwnisms desarived are the folloving:-

(a) Bain (16), found an organism in wounds from blank
cartridges which was non-pathogenic, and Grum negative.

(b ) Bushnell (17 ) isolated an orgunism from a case of
Tistulous withers, which produced ovul spores, and wus non-
pathogenic.

(¢ ) Be_ppeudo-tetanicus ( Kruse ) Liguls 1600, was also
descrived by Neide in 1904 under thne nwne of B. sphaericus (18 ).
It wus Gram positlve, non-pathogenic, and 414 not liquefy gelstin.

(1) Bienstock (19) in 1869-1901, discovered uan orgunism
present in contaminated agur plutes, which ne culled B, putrificug.
Rettger (2 ) 1906, also worked with the s.se orgunism. It wus
strictly anaerohic and diflficuit to isclate, not eusily grown on
artificizl media, and non-pathogenic.

(e) Annther group of pgseulic-tetunus orgunisms sre knowyn uas
the tetunus group, ani they liquify geluatin and produce endospores
(21 ).

(1) B. pseudo-tetunicug (Banfelice ) wnish is less toxic, 1is

Gram positive, produces gas, pathogenic to guinew pigs, and mice.

(2 ) Be_cuneaztug 1is found in milk and is non-pathogenic.

(3) Bo _sacechroputyricug is simiiar to B, guberig in stuining
reazctions only.

(4) Be igggnggi; (£ruse) is round in ubgesses, is Gram positive
and pathogenice for raooits in 24 hours. It produces gas.

(5) Bs_longua is found in the scil, is Grum neguative, produces
gas, ani is non-puathogenic. Spore not teruinal.

(6) Be tavell, is Iound in abcesses, produces oval non-terminsl
spores, is non-pathogenic, und produces gus.

(7) B._pseudotetunicug var. werobicug, (Kruse) grown at

ordinury temperature only. It was isoluted from & case of tetunus.
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In tne comparison of the many pseudo-tetunus orgunisms
whish are mentioned in the literuture, with B. suberig 1t is
necessary to consider only these similar in tne following respects:

(a) tiaose whicn produce terminal endogpores,

(v ) those wnicn are Grau positive,

(¢ ) non-gus producers,

(4 ) anuerovic or facultutive unaeroovic orgunisms,

(e ) those not producing acid,

(T) those which lijuely gelatin, and

(g ) those which are pathozenic.

The pseudo-tetunus organisus belonging to the tetanus
group, previously mentioned, are siwilar to B.guberis in that
they grow anaerobically, liquefy gelatin, and produce terminal
endospores. 1Iney difrer from B. guberis in staining, gus
production, inability to grow aeroblcally, and with the exception
of B. Jubinskii they are non—paxnogenicl |

In anotner group ol the tetanus type, Be. gublanatusg,

B. lacteus, B. leichenformis, B. pseudotetani (Buin), wnd

B. pseudotetanicug (Zushnell) appear. These organisms are all
aerobic and facultative anaerovic, precduce terminal endospores,
are Gram negative, and they a4irflfer from B, guberia in that they
are non-pathnogenic.

B. sacohuarobutyricus, is found in milk and 1s non-
pathogenic, produce gas and acid, and.is sinilar to Be suberig in
tnat the rods contaln granules wnlch may ©e seen in stained
preparations.

“nile fnere are some organismsg #nlch are similar to

B. guberig in stalning, morpnology, or in cultursl charucteristics,
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the literuture fuils te show one orgunism whicn coincides in

most respects.

PRGDU B. SUBERIS.,

Agide [from these previously mentioned diseases,
produced by B. tetani =and tne pseudotetunus orgunisms, the
Ifolloving 1isesses have been confused witn the one proiuced by
B. suberig; nameLy.¥

(a) blackleg,

(b) anthrax,

(7 ) hemorrhagic septicenmisu,

(d4) "vibrion septique”,

(e) milk sickness.

Incorrent 4iuagnosis of these various diseuses huve been
made by veterinarians who nave seen animals allected with the
diseuse, and vno have neld and witnessed post-portem exuminations.
Errors have not been confinel to the clinical und pathological
examinations, for some laboratory workers to wnhom materisl was sent,
stated that the diseuse ®as anthax or "vVibrion Septique“, or
hemorrhagic septicemia. Wnilst the diseuses may be somewhat
puzzling a differential diagnosis 1is possible.

The clinical symptoms in which the diseuses dirfler
from that produced by zé_gggg;;g, are us lolleows:=
1. Blackleg has been the most comunon diagnosis by those who
have seen the animals affected with the diseuse. vith blackleg
there is alWays an elevation of tne temperature, an edematous,
emphysematous, and crepituting area about the infected part of ihe
body. Cerebral excitement and hyperthesia uare not observed.

Blindness does not oczur in blazkleg.
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2. AnthraxX always Causes a very high elevatién of the temperature,

a greally enlurged spleen, and a turry consistency or the blood.

3. Hemdrtnagia septicemia exnivits & high temperature, external

body swellings, and Lloody exudates.

4. "Vibrion septique® produces a high temperature, and a

spreading edema and emphysema about the infected part.

5« M11lk sickness cuauses an edems ol the lungs, and enlarged

kidneys.

6. Tetanus Aoes not give rise to vlindness, nor to the patho-

logical changes ovserved in the parenchyma with tnis disease.
Tne chart shown on page 37, suows tne comparison

of the ante-mortem symptoums, of the avove mentioned diseuses.



A summary of the symptoms and post-motrtem findings or tne

1iseuses wnicn nave been confused witn tne diseuse produced by

Be._guberis, are given below.

s Y
'g - g -t
Q. - S 3 éfﬁg
sd -~ 4 8§ 24 g
o [ 0 - C 4 i
R o 3 - 23 7] Mo
R e M4 W O e~ D o
&g 3 ey B oo - o
e o3 ¥4l 592 o o 3
g * M‘q £ ﬁg ::m»-l ;4'—"
87 54 54 883 204 24
_Ra M — f:fi g\%\__ ?v =~
Age arfected all 6mo.4yr all all all all
Temperature normal E. E. Ee E. subnermal
External
exudates ) PO PO PO Po Po Po
Edenma N Pe N. P P lmgs
Local lesions P.&N. P. N. Ne. P N.
Dyspnesa P P P. P. Pe. P.
Pleurltis N‘ N. N. NO NO P.
Pneunonia P. N. PekNe PokNo N. N.
Anorexj.a Po Po P. Po Po Po
Drooling P. Ne N Pe. P. Ne
Suspended
rumination P. Fe Pe. P. P P.
Colic N. Ne Fe. P. Ne. Ne
Diarrhoea P&N. PJ&N. P P. P. N
Fmes is N. N. He Ne Ne P.
Excitemnent P N. P N. N. Pe
Blindness P. N N N. N. Pe.
Hyperthesia P. N. N N. N. Ne
Dullress N. P N. P. P. N
Vertigo N. N. No N. N P.

Note:- N = negative, P = positive, E = elevateq.,



« Blackle

Bloatl quickly at deatn.
Fmphysemuatous and crepitating
swellings over local lesion.

Gas und odor in infected tissues
Petechia and parencnymatous
degeneration of all parenchyma
Collection of sero-nemeorrhagic fluid
in the body cavaties.

Gas in liver.

Lungs seldom aflfecteqd.

Exudates from external orifices.

2 Anthrax.
Blood dark, not readily coagulated.
Extravasation of bloocd from nose and

anus «

Lympnatic tissue swollen, nemerrhagic,

and edematous.

Parenchyma nemorrnagic and degenerzted

Lungs, hyperemia, and edena.

Brain, nyperemia, and edemu.
Mucoga of smsll intestines, swollen,

duark, and necrotic.

eus e oduced D
B. suberis.

Do not bloat quickly.
No such swellings ure
observed.

No gas or odor.

Sune.

Not always present.

Not found.

All stuges from congestion
to- consolidstion.

Muy or may not be present.

Dark butl coagulated.

Not always seene

Sometimes observed.

Saine .«

All stages from congestion
to consolidation.

Same .

Sloughing of the mucosu.

v



e Hemorrhazic Septicemius

Bloody exudate from oody openings.
Sero-hemorrhnagic exudate in body
Cavaties.

Generul neumorrnagic condition of the
subcutaneous, subgserous wnd sublnucous
tissue.

Lungs , stages from congestion to
consolidatione.

Pericardial hemorrhuges

Meningesl lesions.

4. "Viorion Septijue“.
Lo2al lesion, erepitating, svollen,
emphysematous, and spreading.
Sero-hemorrhagic fluid in the
abdoninal cavity.
Parenchyma, hemorrhugic and
degeﬁer;ted.

Heart muscle, scft and [labby.

5. Milk Sicknegg.
Serc-nemorrhagic exudute in body
cavities.

Edema of lungs, serous pleural
exudate.

Parenchyma hemorrhagic and deg-
enerated, fzalty degeneration of

the liver, enlargement of the kidney.

J7

Digease produced by
B. guberis.

Saie@ in some cuses.

Sometimes observed.

Usually found.

Sane .
Not usuully seen.

Sune.

No swelling on vody.
dometimes seen.

Sume s

Sane .

Same soumetimes observed.
Lungs from congestion to
consolidation.

Papenchyma, hemorrhagic uant
degenerated. No fuatty deg-
eneration of liver, no otn

change in the kidney.
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U L TERISTICS A HYS IQLUGY e
i. suberis. Animuls dead or the Gram negative.
IR T disease, cork-prick, gran- Reddlsh granules
ulated cork, soil. in rods from
young cultures
when stained with
nethylene blue.
B. chauvel. Animals dead ol the .
disease, and soil. Gram positive.
B. antnracis Animals deadl of tne
diseuse, soil, hides,
infected streaus. Gram positive.
B. bovisepticus Respiratory tract of
o animals deand of the
dAisease. Gram negative.
B. "vibrion Soil, dust, and putrid
septijue" taterial of animals dead
T of the disease. Gram negative.
B. luctomorbi Infected soil, plants,
graing and from animals .
dead of the disease. Gram positive.
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srogtih on broti.

« Suberis.

No pellicle, cloudiness
of media, neavy precipitate
No gas or acid upon sugar
protnsg.

Surface round,
ruised, glistening,
subnmerged spreading.

b o chauvei .

Gas and acid on
gugar media.

growth ulong
needle truack, gus
and sweet odor.

i

b _DOViSEpticus

ledia cloudy, no gus or
acid in 7 days.

smeoetn shiny
colonies 2 mm. in
digmeter.

B. anthracis

Pellicle, precipitute,
clexr medid.

greyish surfuace
colonies .

i

. "vibrion

septique?

Uniform cloudiness.

radlal filaments
along needle track.

ol

. _lacto-moroi

48 nours pellicle,
precipitate and cloud-
iness.

grey, moist, smooth
vell like gurface
growth .
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30-37°¢C.

__OrZonish. Gelatin. ik, Properties. Pathogenic =
«_Suberis iquefied coagulation facultative attle,
partial anaerobe.opt. lves, pigs,
digestion ienp.20-37-C, duts, rabbits
in 7 dyys. it produces guines pigs,
indol, no gaus 4nd dogs.
" nor acid on
oroth. Toxin
preduced.

o _Ghauvel 11 quelied anaerove, Gpt.Young cattle,

’ Ternp.+37°Ctoxin sheep.
acld and guas
are produced.

B. anthrasis iyiuefied slowly facultative pattle,

i h coagulauted anaerobe,opt. gheep,
Tewp.37°¢, d man.
gpores in
presence of
oxygen,
capsules
in blooAa.

B. bovisepticus facultative cattle and.
anaerove, Upt.|isvorat ory
Temp.30-37%¢, animuls
does not form
indol.
obligate horse, dog,

B. "vibrion anaerobve. sheep ana

" ‘geptijuer Liquelied |slowly Opt. Temp. pig.
' ' coagulated 390¢. Aoes
not form indol
gas8 and odor
given off.

B. laztomorbd 1iquefied [no chunge obligute aerob¢ man, dog,

a8 formed Opt. Temp. cattle.
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Morphodogy of the various organicms which produce the

Aiseuses previously mentioned, sand of B. guberig, follow: -

1. g. §Qbe; 13 ’-

2. B. _huuvel,-

3« Be antnracis,-

From young agar cultures the ba2illi appear as
motile rods, with peritrichous flagella, measuring
0+H -~ 1.0/p by 4.0 to 5.0/pg Trie baclilli form
teruinal round endospores which measure l.5 u in
1iameter. K=uny formus are observed which vary Irom
& diplocecaic form %o & bipolar form, and the drum-
stick formution when the spore is attached. The
bipolar form contzins two or more granules which
stain with a reddish tint with methylene blue.

This orgunism is a motile red, which produces
gspores forning & slostridium. Tne organism
measures Q.5 - 1.oju By 3.0 - 5.0 Iu. and ap,.ears
in pairs and chains, never in filuaents.

Is a non-motile rod, measuring 1.0 - 2.5 p by

5.6 = 1o.o/p. 3pcres ure forumed only in the
presernce of oxygen, and are in the centre of the

organisme. Capsules are rformed in the blooA.

5. B. boyisepticus,~ This 1s a snort non-motile, bipolar organism

6. B.luctomorod,-

with rounded ends.. It meusures 0.5 - 0.7 by
1.0 - 2.0 1 in size.

This 15 a motile rod, produzing oval spores wnich
2ause@ a spinile like form orf the orgunism. It

mneasures 100)1 by 300 - 800}10

This is & teng, motile, slender rod, which forms

round endospores, has peritrichous flagella.
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10 to 15 in number. Tne vacilli appear in

pairs, chains, and filaments.

In the preceeding puages the cultural characteristics, the
staining reactions, pathogenicity etc., huve been considered. As
a result of tnese fucts veing known it is possible to arrive at &
differentiul diagnosis vetween tne disease produced by B. guberis
ard trhose Adiseases with which it has been confused. As & basis
fer susih & dizgnesis, tihe rfactors mentioned under each disease
rust ve congiiered.

1+ TElackleg, eliminated vy comparison of the rollowing:i-

(&) morpiclogy and spore rormution,

(v ) reaction to Grwa's stain,

(¢) use of metnylene Plue stzin,

(4) Be_Cnauvei is an obligute anaerooe,

(e zo niol proiuzed,

() zrowtn on agal,

g )y growtn in broth,

(n) animal inocu Lutiociy

2. Anthrax, the follesing:-

(a) exzmalnation of »lcod of aniilals dead of anthnrax, snould

snod tihie capsules about the organisms,

(o) morpnelogy wnd spore foruwtion,

(2) reaction to Grau's stain,

(1) use of methylene vblue stain,

(&) no production of iniol,

(£) animal 1nocliuticn,

3. Hemorrnaizic Septicemia, by,

(%) wWOrphology,

(o) use of metnylene olue stuin,
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(¢ ) growth on ovroth,

(1) no production oi indoi,

(e) animal inoculation.

4. "Vibrion Septiquei"by

(a) obligutory anaerove,

(b) growth on various media,

(c) use or methylene nlue stzin,

(d) animal inoculuationg.

5« Milk Sickness vy,

(a) its strictly aercvlc nature,

(o) reaztion to Gram's stain,

(¢ ) non—-production ol indol.

6. Tetanus and tne various pseudo-tetuni orginisms have
Deen dezlt with in znotiier part o tnis paper and will not be
disussed here.

It will ve oobserved tnat B. guberlg, which produces the
Aiseuse herein desCrloed, A1rTers r'rom tne diseases mentioned in
the roliowing points - (& ) morpnology, (v ) stuining with unethylene
blue, (¢ ) proiuction of an extracellular toxin, (4 ) production of
indél, and (e) in cultural characteristics.

. ine efrfect or B. guberig upon experimentul animuls, the

ante-mortem and post-mortem symptoms, ure very characteristic.

EXPERIMENTAL ANIMATLS.
No. 1. wnite ravbit. Nov. 19th., 1921 4t 3 P. K.
Injected intraperitionexnlly, 2 co., 7?2 nscur urothn
culture (mixed) from culf cuase No. 2.
FYound dead at 8 A. M., ¥ov. 2Cth., 1021,
Autopsy i= Halr was sorstched from the abdomen, bloody

diarrhoea and salivalion were observed externally.
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A necrotic area about the site of injection wus
Called a local lesion. Internally, a purulent
peritonitis, and & degeneration of all of the
parenchyma were ouserved.
Cultures were tuken from the local lesion, the
exudate in the abdominzl cavity, and the parenchymatous
organs . The B. guperis wag recovered.
No. 2. Browyn rabbit, Nov. 20th., 1921, at 11 A. M.
Injensted subcutuneously with .5 cc. of purulent exudate
from the abdomen of rabbit No. 1.
No change on Nov. 25th., and was returned to pen.
No. 3. Grey rabbit, Nov. 24th.,
Inoculated subcutanecusly with 2 ce. broth culture,
14 duys o0ld, from local lesion of rabbit No. l. Died
on Dec. 6th., without showing any pronocunced external
symptons Anorexia, & champing of the Jjaws, and slignt
diarrhoea were present rrom the second day after the
inoculation. on autopsy « local lesion was found at the
site of injection, and internally all the parenchyma were
found to be hemorrhagic and degenerated. No fluid was
found in the abdowinal cavity.
B. guberig wus recovered from the local leslon and the
parenchyme.
No. 4. Wnite ruabpit, Nov. 24th., 1lg921.
In this case an intramuscular injection of 1 cc. of a
broth culture, 72 hours old, from Adalf case No. 2 was used.
Previously to the injection the culture wus heated for
30 minutes at 80°C.
Found dead on Nov. 28th., at 8 A. K.
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Autopsy:i= Pupils were dlilated, the Jjuws were set, u
sticky suliva had caused the nair about the mouth
and on the chest to become matted. A local
lesion about the size of & pea was found at site
of injection. The internal chunges were not
marked, but an exudate was present in the thorucic
cavity.
Suears #ere made Irom all ol the parenchyma and
the fluid in the thoracic cavity. Cultures were
Inade from tne aoove and [rom the local lesion.

B. guberis was recovered from all cultures.

No. 5. Brown rabbit, Nov. 28th., at 3.45 P. M.

No. 6'

Local lesion from ruonit No. 4., wuas placed under the skin
of the hip.

Convulsions were observed at 7 P. H. At 8 P. M., the

animal was very uneusy and was dragging the lerft ninad leg.

At 10.30 P. M., rapid convulsions brougnt on by the slignhtest
noige, dyspnea, a chattering of the teeth, a frothy salvia

exuding from the mouth, pupils dilated, and a drawing to the

gide of the head were observed. Animal unable to urise
from this time. Death took place at 11.05 F. M. Duration
7 hours and 5 minutes.

Cultures were made from the local lesion only, and
B._sguberig wus Trecovered.

Fawn und white raboit, Dec. 6th., 1921.

Intramuscular injection of 1 cc. of the toxin produced

by the growtn of B. cereus and B. guoeris., 7 days old.
gix hours later convulsions were seen, tne unimsal rises
upon its nanncnes. rythmatically, and constantly chuups its

Jaws An excessive amount of saliva exuded frou the mouth



No. 7.

No. 8.

No. 9.

No.1l0.

/7.4

and caused the hair to oecome matted.

Dec. 7th., the animal showed typical symptoms, the muscles
were rigid, the respiration was dyspneic, diarrhoea, which
has matted the halr aboutl thne anus and thigns wus also
present. The animal was unable to stand when placed upon
its feet. The temperature remained normal. Death took
Place about noon.

No autopsy.

¥nite ruooit, Dec. 6th., 1921.

Injected subcutsneously with ,5 cc. of tne 7 dauy o0ld toxin.
No results were obtained.

white rabbit, Dec. 6th., 1921.

5 &c. 0f the toxin was injected intraperitoneully. A
large abcess 4developed over the site of injection but it
disappeared and recovery had apparently taken place in

24 4days.

Brown raovit, Dec. 6th., 1921,

Incculated subcutaneously with 2 ce. of toxin produced by
the 4 day growth of B. guberig.

No results. Animzl returned to pen Dec. 1l0th.

Grey and white raboit, Dec. 12th., 1921l. 10.45 inoculated
subcutanecusly with 2 ¢ec. brotn culture, 72 nours old, from
local lesion of ruvouit No. 6.

gbservationsi- Dec. 1l3th., at 8 A. ., the animal was moving
but Aragging the leg in which the injection had been given.
Slight cunvulsions, champing of the juws, and sallivation
were also seen. At 11 A. K., the animul could not arise,
it was upon its haunches, weaving, and continuing the
gymptoms exnibited earllier. Dyspneic respiruations were
observed with a panting for breuth. Animal died at 1.45

P. M., with no further symptlons.
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The 1local lesion was cultured and B, suberig recovered.
No. 11l. Brown rabbit, Dec. 1l3th., 1l921.
2 ce. of an emulsion from the local lesion of rubbit
HEn. 10, were injected subcutaneously.
Dec. 14th., unimal had backed into = corner, 4id not eut,
and was rising upon its haunches as the others had done.
There was & chumping o the jaws and a drooping orf the
ears. Ko temperature.
Dec. 1l5tn., it was unazble to druw its limous under the
vody, or to arise. Byspnes and salivation were seen.
wnen placed upon its legs, the animul moves with very gredt
difficulty.
Dec. 19th., tlie animual began to eul agaln, and the other
gymptons have receeded. Aniinal apparently recovered.
¥o. 12. Black and vnite rabbit. Dec. 2lst. 1921.
Injected suocutaneously with 2 o¢. of the toxin of_B.suberis,
male after eighteen duwys 1ncuvation.
Found dezd on Dec. 22nd.
Autopsy showed no marked chunges.
No. 13. Tan and waite rabuvit. Jan. 6th., 1922.
Inoculated intramuscularlliy witn 2 ge., of 14 hour broth
culture from navel of cull case No. 3. (mixed culture).
Died on Jan. 8th., and B. suberis wuas recovered from the
local lesion.
Ho. 14. Brown raboit, Jan. 1l7th., 1522.
Inocuiated subcutaneously with 3 qe., of a culture of an
organism wnhich produced gus, and wus 1sol§ted from the
navel culture used &acove. (Raboit No. 13 ).

No results. Animsl returned to pen.



No. 15.

No. 1l6.

No. 17.

No. 18.

No. 19.

No. 20.

Grey ranwit, Jan. 25th., 1927,

Intramuscular injection of 2 cc. of & washed 48 nhour
agar culture of B, guberjg, isolated from a rzobit.
Siignt symptoms were obcoerved on the third day but the
animal recovered.

Wnite raobit, Jan. 27th., 1922

Intranuscular injection of 2 ng., of a proth culture

48 nour from the cori-urick fleering.

¥o rezulits. Returned to pen.

Tun and white raonit, Jan. 31lst., 1922,

Incculated subcutunecusly with 2 ce., washed agur plate
72 nour old, rrom the flcor culture.

Animal 4ied on Feb. 6th., snowing positive symptcoms, and
a well defined local lesion. B. guberig was recovered
in cultures.

Cat, Feb. 7m.; 1622

Cagtrated witn the instruments used in the previous
autopsy. Exhilbited cnaracteristic symptoms and 4ied in
tnree days. Autopsy gave the usual pogt-mortem findings.
Cultures were made from the scrotum, and a mixed infecticn
containing B. gsuvberig , was found.

Brown rabeit, Feb. 1l0th., 1922.

Incision upon the thigh was made with & scalpel which
hzd been Aipped in an old broth culture of B. guberig.
Clean wound gave no results.

¥nite ravoit, Muy, 1lin., 1922.

inoculated subcut neously with 3 cc., solution from the
navel of culf cuse Ho. 4.

Died Kay 15th., with typical symptoms. Autopsy

einibited the usual changes.
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B, suberig #us rezevered Irom the cultures modes

No. 21. Farn raboit, Muy 12th., 1922,

Inoculated subcutuneously with 2 cz. of an anaercbic
culture muade Nov. 29th., 1921, produced death on May lé6th.

Autopsy reveuled a local lesion of a triungular shape and
which measured about 6 am. on @ side. This lesion showed
caseation necrcslg and nyperenia surrounding it.

. _Sube Tas recov-red from cultures n .de Irom this
lesion.

¥Wo. 22. ™"nite roboit, ¥ay 1l2tn., 1922.

Inoculustion of 2 ce. of & 7 day ©14 culture of B. guveris
producet Aexthh in 21 hiours when injected at the base of
the brain. |

Ho zutopsy waus nhell.

No. 23. Dog, 2 aecntns old, welgnt 20 pounds, May léth., 1922,
Truznaferred a pertion of ine aavel of cxlf No. 4, to the
dog, by making an incision through the skin over tne hip.
After the tissue had veen placed in the wound it was
sutured.

May 17th., the deg wus found dead.

Only slignt post-mortem chunges were cbserved. 7The organism
was recovered from the tissue wilch nad deen placed under
the skin.

No. 24. Dog, 3 months old. June 1Gth., 1lg922.

Inoculated subcutaneously with 3 cc. of broth cultures of
B. guberig as used 1n the previous rabbits.

Juane 1l6th., inject 4 5 cc. luctic acid and 1 cc. of Gram's
golution, in one thigh. Injected 5 cc. of & -broth culture

72 nours old of B. gsubarisg into the other thigh.



No. 25.

N¥o. 26.

J2

June 21st., another subcutaneous injection of 2 ac. of
Gram's gsolution and 15 ¢n. of a 72 hour old culture, of
B._guberisg were given intruperitioneally.

The folloving observations were mudei-

(a) complete anorexia for several duys,

(t ) an enormous swelling uvout the sites of injection,
(c¢) a stuge of coma, during which it relaxed all muscles,
evacuations and volding of the urine taking place

involunturily.

(4) increase of the respirstions and dyspnea,

(e ) marked emaciation and atrophy of the muscles, provably

jue to diszuse.

Tne animzul 4id however, make a 3004 recovery witnin three

weeks from the time of the last injection.

Brown rabbit, June 15th., 1922.

Inoculated subcutuneously with 1 ce. broth culture

72 hour 0ld, from calf cuse No. 4.

10 Arops ol lactic acid were given by subcutaneously in

the neck, on the olloving 4day.

Resultg - Extensive sloughing ol the sxin in the
region of the neck. This healed within two
weeks and the animul showed no other bad -
efrents of the injections.

Spetted rabdbit. June 15th., 1922,

Inc~ulated subcutaneously with 10 drops of lactic acid

and 1 cg. of a breth culture of B. suberis (incubated on

Dec. 10th., 1921 ).

The lactic acid was injected 5 1days after the culture of

B. subg s
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Results = 51iant convulsions on June 2%th., and a
slignt slough of the skin of the neck. Recovery on
Judy 3rd.

No. 27. wnite raboit. June 27th., 1922.
Incculated subcutaneously with 2 cc. of a 48 hour old bpoth
culture B. suberig und 5 ac. lactic acid.
June 3%0th., skin over the entire neck had slougned,
exposing the liguamentun nuchue which was covered with a
purulent exudate. Anorexia and stiffness were observed.
July 3rd., since tnere were no further symptous of the
1igseagse, the wound in the neck was cleuned up and nealing
started.

No. 27-A.¥nite rabvit, June 27th.,}922.
2 ¢oc. of the szme ovrotn. culture as used on ravbit No. 27,
was injected subcutuneously into the thigh.
June 26th., uanimal exnivited syuptomgs of the dlsease and
was found dead on the morning of June 30tn.
Autopsy i~ 1local lesion about 3 ¢m. in dizmeter was found
under the site of injection. Slight internal changes.
B. guberig was recovered Ifrom tne iOCal lesion.

Fo. 28. Grey rabbit. June 30th. 1922.
Inoculated subcutaneously with,5 cc. of milk culture of
B. guberig from calfl Cuse ﬂo.‘4., and 14 days old.
No results.v

No. 29. Brown rawvit, June 30tn., 1922.
1 co. of milk culture as per No. 28.
No results.

Ho. 30. Black and white rabbit, June 30tn., 1922,

Inoculated subcutaneously with 2 ce. milk culture of

B. suberis 14 day old.



No. 31.

No. 32.

(@

Found dead on July 2ni., at 8 A. M.

Autopsy := Anirnwl had died in the position assumed the
previous day. The puplls were dlluted, the
nalr rufi'led, a fetid diarrhoea wus observed,
and a sticky saliva was present about the
mocuth . A local lesion was found under the
aite of injection, which was about 2 inches
in Aluameter wnd covared the thigh. It had a
purulent znd iedemutous appewrunce. ™Me
purencihyma were ceongested wnd degenerated. No
fluids were found in the pody cuvities.

Cultures frow *ne leoczl leslon gave B. guberig.

mnite rabbLilt, July Z2nd., 1922.

Inserted unier tne skin a portion of the loczl lesion

from rabsit YNoeo 30.

At § P. ¥., tne respiration were gccelerzted, and the

body was dragn towards the side ineculzted. The tissue

Jus removed from inoculation and the wound wus puinted wit

with icdine.

July ﬁrd., at 1C A. ., the body movements were stirf

and cramped, edzes of the wound were clean, but a slight

exudate of pus wus flowing from the wound.

Aug. 8thn., the aznimal was found dead. A well developed

und circumscribed 1local lesion was found. B, ber

was recovered.

qrey radvbit. July 2nd.,1922.

Inserted a portior of local lesion of rzboit No. 30

subcutaneously in the tall. The tull wus removed at its

base three hours after the insertion of tne tissue.

Animal lived.



¥o. 33.

No. 34.

Ho. 35.

No. 36.

¥o. 37.

Smull spotted ravbit, July 4th., 1922,
Intramugcular, 2 2. of 14 Qay old milk culture of
B. guberig.
July 5th., pronounced typical symptoms.
July 6th., death had tuken place during the nignht.
Autopsy - A well 1ieveloped local lesion, and the

usuzl internal chunges were I'nund.
Browyn rabiit, Get. 2nd. 1922,
Inoculated subcutaneously with 2 cn., 72 hour old broth
culture from an unused cork-prick. Tyo duys later the
animal exnivited sliegnt gyumptong of tne disease, but
regovered.
Elack and white rabbit, Ogot. 3rd.;, 1922,
Culture ol agar slepe 7 days old was uled, the growth
being washed Crem the gurlface with a saline solution.
No Aefinite syuptoms were scen until five days later,
wnen lsmeness, anorexia, Adevility, and nervous symptoms
¥ere cbserved. The animal died on the 20th., of (Qctober,
3, suberis wus reccvered.
Tnite rabbit, ¢et. 3rd., 1922.
Ino~dlated with 2 oc. ¢of & broth culture 72 nour old of
B, guberis igolated Irom the soll of the infected farm
were injected subutaneocusly.
Positive symptoms were exhibited on the second day after
the inonculsation and dealh occurred on the third day.
Autopsy showed tne usual cnanges and the orgunism was
recovered.
Brown rabbit, Nov. 2nd., 1922.

pried carrots were saturated with 20 ao2. of & 24 hour



No. 38.

NOo. 3Q.

NO. 40.

groxth of 3. suberis, isolated from an anivial. The
currots, so treated, were fed to u raboit. No symptri:8
of the disease were visiuvle for 10 days and tne rauvuit
was ret.ined to the pen.

Faan rabbit, Nov. 3ri., lu22.

Inoculated with 2 o2« 0f an ugar subculture 96 hour old
made from B. gugeripg isclated from granulated cork used in
tne manulacturing of the brick.

Symptoms were seen on the 5tin., of Noveriber.

Death took place on the nisht ol tne 6th., day of Nov.

Ihe orgunism ¥as I<covered.

Grey and wnite racuvit. Nov. Gth., 1G22,

Inoculst 2 subculanesusly witn 3% cec. of vroth culture,

72 hour old taken from culfl Cuse NO. 6. (Orain culture).
Typicul symptoms and death followed. Autopsied on Nov.
11th., =nd 2. suoeria was I coversd. Pnioto, rig. 9.
wnite rapiuvit, Wov. gth. 1622,

Inocsulnted subcutanenusly with 2 ac. droth culture

48 hour old maie from unused brick from tne manufacturers.
On the second day alfter the injection trne aniwal

exnibited murked lumeness, anorexia, and nervous symptorns.
Blindness was noted. The hair cqat was fullled, and
matted about the moul: andl anus vy the dischurges.
convulsions were not noted. The champing of tne Jaws
continued for several duys. ¥maciation and weaukness were
observed for two weeks.

After tne second week fne animal begun to show signs of

recovery. Ine symptoms receeded gradually.



No. 41.

Fo. 42.

No. 43,

s7

Brown raouit, Nov. $th., 1422.

Inoculated subutanecusly with 2 ce. of 72 hour old broth
of B. guperis from an unused cork-orick, from same source
a8 above.

Ro marked symptoms were seen, but the animul assumed &
prsition in the pen withh its head in the corner, back
arched, and its hair ccat ruffled. Anorexia was observed
from tne lirst day. On the third day, the animal wus

to be moved, and was found to be dead in the position
which it haf assumed on the Lfirst day. (Pnoto figure 8 ).
The orgunism was rocovered and used in the followlng cuse.
wnite rzovit, Nov. 1l5th., 1l422.

Inoculuted subcutuneously witn 2 cec. of a 2% Lour old
broth culture of B. guberig &as isolwted from the above
animal.

Death occcurred in 4 4dgyys, and no autopsy was held.

Grey ravbit, Jan. 22nd., 1G25%.

This rabbit nad not been used in any of tne preceeding
experiments. Its bloed was dravn under useptic conditions
to be used for agglutinationn experiments.

Results with its vblecod were negative.

SUMMARY OF RFSULTS WITH BAPFRIMENTAL ANIMALS.

The animals used in this work consisted of rabuits, the

averuge weight of which was 1800 grums, guinea pigs, dogs of two

and three months of uge, one cal welgning about 15 pounds, and

suckling pigs weighing about 900 Srzms.

Brotn cultures of B. suberis 48 nours old failed to

produce uniform and fatal results. Irunsfers of portions or the

local lesion from one animal to another or the inoculation with
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BExperimental Work With Calves and An Immune Serun.

During July of 1923 Hur calves purchased from adjoining farms
were placed in one of the infected stalls. They were nursed by one

cow which had served as a nurse cow and in whose miik B.suberis

had been found. These calves were young and weighed from 85 to
95 pounds each.

Calf #1 recieved no treatment.

dalf 72 recieved 1l0c.c. of blood from case number 9,sﬁbcutaneousy

Calf #3 recisved 20 B.c8s of the immune serum from case 29,
whilst calf #4 recieved 30c.c's. of the gerum subcutaneously.

Calf #1 sickemed and died on the 1l4th.,day. Calf #2 died after
28 days. The other two remained alive and are alive as yet. Other
calves born on the farm were given 30 c.c's. of the serum at birth
and no further fatalaties have occurred among animals so treated.

The two calves mentioned above which died were autdpsied in the
presence of another doctor,cultures were mede from the various parts
of the carcass and subsequently studied.

B.suberis was isolated from the cultures from these animals.

In view of the above facts, it would appear that definite proof had
been obtained as to the pathogenicity of B.suberis,and that it is
also possible to prevent the disease by the use of a serum from an

animal which had recovered from the disease.
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the toxin made from a 14 to 21 day growth of B. suberis produced
fatal results witnin 24 heours. i@ ljethal dose ol tne texin
(filtered broth, 14 duays o0ld ) wus from 1 to 2 cc., depending on
age and size of rabbit.

Tne artificial infecztion of clean wounds with B. suberis
4id not prove injurious to tne animal. wnen wounds which were
contaminated were infected with B, guberig, death followed 1in tnree
days, and 1t was possible to recover B, sguperig from tne animal
when autopsied.

The fatzl dose was determ:iined for raubits. 3 cc. of a
72 nour ol1l4 brotn culture inoculated subcutaneously proiuced
typizal symptoms and death in three duys. B. guberig was recovered
Iron all of these animuls.

B, gsuberig isolated Ireoin the various sources mentioned
proved to pe pathogenic for all the aninwls named and all anin.ls
gave tnhe same prst-uortemn chunges. Tne most virulent cultures of
B. suberis were those isolwted directly rrous animals dead of the
disease produced by tne orgunisme

Koch's postulates were proven by tne ootaining of 3. suberisg
from =wnim.ls dead of the Adisease produced by it, growing it, in
pure cultures, reproduczing the diseuase oy lnoculaling experirmental
rabbits, and recovering the orgunism Ifrowm the pest-nortem

examination of the experiiental ani als.

S RY.

Bacillus guberig, wnich produces the disease descrived in
this paper, nas been given this nuame provisionally, 1due to its
presence in cork obtained from nui.erous sources. Bacillus suberig
huas Deen isolated fromi-

(a) animals dead of the diseuse,



() experimental aninals inoculated with the organism,

(¢ ) cork-brick used in the inrfected stable {loor,

(4) cork-brick used in muny stubles,

(e ) cork-prick three and ten years old, .anulfacturers'
gamples,

(£ )insulating cork from two dillerent firms,

(g) sranulated cork used in mukXing cork-brick,

(h) cork 4ust used 1n packing of grupes.

Bacillus suberig snows graaular or vipolar forms which
gtain with a reddish tint with methylene tlue. These [ormg are
best ocbserved in milk cultures six to eight days old at 3700.

Terminal endospores are foried which give the organism the
appearunce of B. tetani. It is Gram negutive and facultative
anaerobic. B. guberig produces an extracellulur toxin, not so
virulent as that of B. tetani.

Bacillus suberig 1is agglutinated by various dilutions of
gserum from wnimuls wiich have recovered from the disease. NRot only
the orgunisms isolated [from the aninwls deud from the disease, but
orgunisms obtained from the numerous sources mentioned above, all
gave positive results to microscopic or macroscopic agglutination
tests.

A presumptive clinicul diagnosis may DLe nade by the absence
of temperature, and oy the presence of Llindness in the individual,
but énould be followed by a vacteriological examination in all
cuses.

Patnological examination is of little value. It has been
shown that this disease huas veen confused with many diseases of the
contuagious and inrectious tyve, although in all cuses some slight

Aifference may be observed, obut these are not sufriciently

diagnostic.



Bacteriologicul examination is the only method of absolutely

determinating the diagnosis.
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Pigure l. B. suberis from an agar elope,7Z2 hours old at 57°0,

stained with Gram's stain.

3 Figure 2. B. suberis from s 48 hour old milk oculture at 37°C,

. stained with methyiene blue to show the reddish granules.,



Pigure 3., Local Lesion. Note the infiltration of leucocytes and
the serous exudate separating the muscle fibers. The

muscle is undergoing degeneration.

Figure 4. Liver. This photo shows the extensive degeneration of
§ the cells and the hemorrhagic condition of the organ.



£ g

Pigure 5. Xidney. Note: the hemorrhagic condition of all parts,
and the extencive degeneration of the organ.

Pigure 6. Case number 11, as seon soon after the symptoms were
observed. Hote the condition of the hair coat,position
of the head and ears,and the slight exudate from the

mouth.

Yjgure 7. Same case as above after 48 hours of sickness. Note the
changes in hair coat,arching of the back,position of
head,and the apparent stifiness.



Figure 8. Rabbit inoculated with a 72 hour old broth culture of
B.suberis isolated from cork dust used in the packing
of grapes. Hote the characteristic position.

Figure 9. Rabbit exhibiting typical symptoms. Inoculated with
a 72 hour o0ld culture of B. suberis isolated from a
calf,which had died of the disease produced by B.suberis.
lote the position of the head,ears, and limbs.

Figure 10. Rabbit inoculated with a 72 hour old broth culture of
" B._suberis isolated from cork brick. Note the usual
position and the typical external symptoms such as the
change in hair coat,diarrhoea,position of limbs stec.
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