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A SPORADIC OUTBREA4 IN CATTLE RESHgBLING TEXANUS. 

Introduction, 

During the past two years the writer has been c~lled 

upon to investigate the c~use or serious losses among Ayrshire 

cattle on a r~rm loc~ted in the eastern part ot the Province ot 

oueoec. 
" 

As tax as could be ascerta.ined losses beg~~ in the 

year 1918, an1 still continue. Among the earlY losses, there 

were seven adult animals ca11 a. tew calves. Lately, only animals 

un1er the age ot three yea.rs hC:&.Ve died~ w 1 th a. mortality as high 

as ninety-five ( 95 ) per cent. once the syrrtptoL~ appear, ~ge 

hC:i.S little to dO With the prognosis Ot the Cti.58• 

which h&.ve shown sym},tons only two have survived. 

Of the an1m&.ls 

Records of the herd show that in 1921 twelve an1m~ls 

were lost, and 1n 1922 sixteen. Previous years have shown about 
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tne same rate ot mortality. Ine initial losses from the outbreak 

have been estimated a.t approximately fl5.00u. The potential 

losses would be even much greGter as the herd was pure-bred and 

tree trom tuberculosis. 

The disease has persisted ca.ntlru~.s been contused with 

other diseases or a contagious ~d 1ntect1ous nGture. The clinicQl 

symptoms hQve indicated forage, arsenic, Gnd str,ycnnine poisoning, 

blackleg, antllra.x. nemorrnagic septicemia, tetanus and "Vibrion 

septique~ Early in the outore~ chemice:U Q.fld ba.cteriologica.l 

exa.mina.t ions d1.t1 not assist 1n determining the ca.us&J. agent. 



EXTFNt AND SC(jF.'E OF THE WQlU\.. 

The investigation ot the 1isea.se inoludes the following:-

( ~) Post-mortem examination ot the a.nima.ls dea.d or the tl1seeu3e. 

( b ) A stud.y of tne cultures me:i.de from the oodies of the oa.lves, 

from the ears whiCh were ta.gged, navels, livers, spleens, 

kidneys, heart blood, orains, and tne fluids in the body 

cav1 ties. 

(o) Isolation ot the CGUSal organism. 

(d) Detection of the source or the orgOJ'lism. 

(e) Experimental work with rGooits, cats, guinea pigs, ~ogs and 

small p 1gs • 

( t) comparison 01. .. tne <lise~e with those with which 1t hC:i.S been 

contusert. 

(g) Compa.r ison w 1 th the or,:~a.nisms producing other riiseases. 

(h) Compari:3on ot Bacillus sul:1eris with B. tetcm1 a..nt1 the mGlly 

pseurto-tetani orJanisms. 

{ 1 ) Pro,1uct ion of the toxin, and 

(J) Agglutination tests. 

The following points have been given consider~tion:-

( a) Is this organism (i, tetanus organism with pet::ulia.r cultural 

~h~racteristics? 

(b) Is it a pGthogenic pseudo-tet~us orgbnism? 

( c ) wna.t was 1 ts origin 1 

( r:t ) 'fJ1:1at are the means oy whi{!h dea.tn is produced 1 

TECHNIQUE EM PL() lED, 

In a.ll post-mortem exa.1uina.t ion, the regular routine 

wGS followed with spe~ial attention to ~eptlo prec~utions in the 

taking or all cultures. The tissues were sea.rert with a spatula., 



incise~ with Q sterile s~~lpel, ~nd cultures were tGken with 

a pla.tinum loop 4 nun. in tlie\!!1ett;r, a plb.tinum needle or portions 

or tne tissue -:vere plc.ced dire"!tly into the me11Q. to be used. 

Tne me11~ consiste~ ot the following:- 1. B. p. 

broth. 2. B. p. agar, in stao, slope, Qnd pl~te, 3· lactose, 

s a.cona.ros e and ma.l tose broths, 4 • .Dunham •s sol ut ion, 5. Cohn •s 

solution, 6. N1tr~te broth, 7• Litmus ~nd pl~in milk, 8. Loettler's 

olood serum, 9· ~el~tin. 

Anaerooi·~ growths ot t11e organism were oota.1ned 

by the use of the tollo:11ng:-

( a ) The med.ia. seeaed ·iJ 1 th B. suner1s were pla.ced into la.rger 

tubes ~ont~ining 10 grs. ot pyrogGllic acid and 10 cc. or a 

10% sol ut ion ot KOH., the tubes 7fere then sealed anr! plGt.oetl 
0 

in tne 1ncubGtor at 37 c. (Burris method) 

( b ) A second method w a.s to place about an inCh ot sterile 

pa.ra.ttin oil etoove the surl:·ace ot tne seeded JJletiia., seal the 
0 

tube and 1ncuo~te ~t 31 c. 

All animal inoculations are deacrioed in another 

part of this paper. In these experiments su·ocutcmeous, 

intramuscular, 1nterper1toneCi.l. anc1 interpleuro.l injections were 

employed. Aside from direct inoculations, artificial infe~t1on 

ot wounds and teetling experihents were triet1. 

CLINICAL ~"'£M FT(JMS OF T@ DISEASI;~. 

T.ne onset of the dise~e h~ been very insidious. 

No symptom has been noticed by tne nerdsm~ until a short time 

before death. The first thing to be o-oserve1 is the bleating or 
the animal, an1 its forced movements. The anim~l continues to 

run about tne stall. circling in the same direct ion, until 1 t 



ralls to the groun~. Tne ears are erect, the pupils d11Qted, 

the tongue protruding rrom the side of the mouth; excessive 

salivation. and also ~~anges in tae respirGtion. The heca.d is 

et.lw a.ys 1ra111n upw ca.rd a.ntl b aclnv a.rd • 

The ~nim~s are a.ppar_ently blln<l, for any object 

mQy be b!ougnt into eontact with the cornea without causing a 

blinking or the lids provided tne eye-lh.shes a.re not touched. The 

e&.rs are '"!Onstant ly moving as is the Cbae with c. vlind a.nim~. 

The pulse is very r~pid, weak, ~n~ almost imperceptible. 

The mucosae:(j,re congested and the extremities a.re colrt. The heart, 

upon auscultation. is found to be irregular, beating very rapidly, 

and forcibly. ~en the a...l11mal is near dea.th tne sound of the 

be(l.t ca.n be hear1 easily uy one sta.n11ng nec.r the animal. 

Respir~tion, ~n11e very dyspneio, 1s sn~llow and 

pa.infu~. The CllarG\cter or tne respira.t ion also varies wi tn the 

nature ot t11e other symptoms manifested oy the disease. In some 

cases there ~ppea.rs- '=~ -frotny, ·oloody no.sal discnb.rge. Tnis is 

especia.lly true in the acute forms of the disease. (i.e. it tne 

diseGse exsists for twelve hours or over uefore 1e~tn.) 

In the case of the digestive tract we notice a chain 

of symptows. several of ~hicn alw(;a.ys exist, but not necessarily 

the sa.me in all oases. me presence ot anorexia, tne cessation 

ot perist~lsis, tucked-*P ap~e~rance or the abdomen and d1arrnoe~ 

are usually present. The drooling or a tnick, stringy, vic1d 
/' 

saliva 1s always seen. In the e~rly stGges there is a constant 

Chwnping Of tile ~jaws, Wl11Ch .gives tne &.n.imal tne appea.ra.nce Of 

y 'I:JJII n 1 ng • As t!1e tlisease progresses the Ja;NS become set, an1 the 

animal is unGole to take either root or Wbter. It 1s impossible 

to open the mouth by force after they hGve reaChed this stage. 



Many cases eDlib1t an extensive olooay diarrnoe~, and a 

protrusion of tne rectum. 

The tempera.ture rema.ins norual througnout the 

condition. Tbis is shown by the case records ot numbers, 9, 

10 ~nd ll, 1escr1bed on p~es 6 to lo. 
1/) 

Hyperthes ia is ot>served from the t iH,e t:na.t the 
I'-

QI'l.ima.l eXh1-b1 ts the first symptom. Any external noise, ruuoing 

the h~ir in tne wrong direction, offering of food, or palpation 

ca.uses tne animal to go into convulsions. The running into 

obJects, bleating, t11e tw 1 toning of tne muscles. fa.lling down in 

sp~ms, a.n·1 the blindness o.re all nervous symptoms. The arching 

ot the bc.ck anti the position ot the head come ulso in this group 

ot symptoms. 

There are no areas or suocut&.neous swellings to be 

toun~ upon palp~t1on. 

Dea.th takes place in tile p~si tion assumed some time 

previous to the end. In c~es which have shown symptoms ror 

sever~l hours, there 1s no final struggle, tbe animal appeGrs to 

hGve p~sed into a comatose condition. Anima.ls sick for only a 
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short time,d1e in great ~ony, having tonic and clonic convulsions. 

Recovery leads to a marked chronic debilitated 

t'!on1_1 tlon, &.trophy or tl1e muscles. and extensive nervous disturb-

ances. 

The tnree animals which were exnibi t ing the symptoms 

or the disease. at the time or the second visit to the rar.m on 

November the sixth, (.Hov. 6tn. 1922.) will be -ca.lled nwnbers 9, 

10 and 11. All or tnese animals b&5cl.l1 exnioiting symptoms or the 

disease in varying 1egrees, about the sOJne time. The et.n1mals 

nwnbered 6, 1 ~d 8, ·Ne re oba erved at this time also, and they were 



dea'-1 by the tiJLe tna.t the writer arrive(l, cmti were a.utops1ed 

1mmelliat ely. 

Case No. 9• Ayrsnire heifer about 21. ye~rs old, in 

a.<1V~4!lced pregnancy. sick 21 hours when first v 1ew ed. 

Tnis ~imal ·oegan to exnibit symptoms about midnight on 

the 5th • , ot November. Many violent att~cks, 1n the ror.m ot forced 

movements, running into o·o!J ects ~ ble&.t1ng, convulsions and the 

drool1ng.ot abundant s~liva, followed rapidly after this. A complet1 

history or the case tollows. 
0 

Pnys.ic1,.1 Ex<:tJnina.t ion:- rempera.ture 9 101.2 F, respira.t ion 

40, irregular ~d ~spne1c, moist crepitGnt rales upon auscultation 

over the upper portion of eaan lung. Tlle lower lobes were con-

sol1t1ated. The animal was extreu~ely sensitive to precussion. 

PUlse:- 140, weak and irregular. 

heard by one stan~ing oesiae the animal. 

The he~rt could ·be 

The hair coa.t was rough, llry ~d starry. All tour feet 

were drawn very closely togetner. 

Tne nt)se was extended, the head drawn up and oaok~c-.rd, 

ears erect and constant~ moving, and objects placed before the eyes 

couln not oe seen. The jaNs were set and could not be opened by 

manual torce. A frothy, sticky, viscid saliva was i3sulng from the 

corners ot the mouth. The tongue was protruding trom the mouth. 

Anorex1 a was o ba erved. 
neither 

Peristalsis had aeased. 1'!1ere •asr diarrhoea nor "llloat. 

Wl11le the animal had shown signs or oerebr~ excitement beror~ 

the writer ~rrived at tne tarm, all violet &~ptoms or this n~ture 
: ·: 

had passel1 away. lhe anirnGi.l gave symptoms ·or hype#ihes ia when the 
A._ 

hair coat was ruboett in the wrong direction and ::n1.en the hands were 

clapped, convulsions appeared. 



Kanu~ ex~nin~tion proved the bl~11er to oe tull. but 

this con1it1on w&a reme~ie~ by sl1gnt pressure tnrougn tne rectum. 

From knowledge O! the Iniinner in Which the disease had 

a,ot~ in experim.entGl animals, and cons idertng tlle symptol'..s ot the 

1nd1v1dual, a 1avorable prognosis was given. r.ne following 

tlire,;ttons as to the care or the a.l11ma.l were given to the tarm 

man<.a.ger • •Keep the e:mima.l quiet, warm ancl in a dCl.rkened place or 

at least out or the dire:;t sunlight. ~men the ~~1mal begins to 

eat~ reed lignt~ upon b 41et or mild laxative rood sucn as roots. 

br&n mashes, mola.9aes, and very smQll quantities ot rougn.~ge. G1ve 

a small dose ot Epsom s~lts as soon as possible. 

temperG~.t ure record." 

Keep a d~1l.y 

As the result or the cooperation with the tarm mana.ger. 

the following report ot the condition or the animal tor the succeed­

ing days 1s available. 

llov .. 7th., 

1 A. 14:. 

11 A. M. 

; p. },{. 

0 
~emperature 101.2 F. 

0 
temperature 101.5 F. 

0 
Temper~ture 101.2 F., standing with 

dr~n to the rignt s1~e. 

Resting more eaaily. sick tor 56 hours. 

lfOV • 8tn •, 
0 

8 A. M. Temperature 101. F., more natural 

position, tries to nit;tle food. moves slightly. 

12 A. M. 

6 p. M. 

Lying r.town tor the first tlme. 
0 

remperature 101.6 F., down. quiet, 

eyes closed, breathing more natur~l • 

.Bov. 9th., 
0 

Temperature 101.4 F., sick 80 nours, st&nd1ng and 

appears Gbout nonnal, nosing about tor rood, dr1nks, ears have 
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cec.sed to twitch, c.ole to .open the moutn W11 at tempts to pick 

up rooa. No swellings on the body, normal bowel movement. 

Bov. lOth., 
0 

9 A. M. Temperature 101.6 F., e~ts roots 
lf?r~li'YS 

drinks a little. tte-vs more normo.l and COiu.t ... ortable. 
0 

8 P. M. Temperature 101.4 F., bright, eats some. 

Nov. 11th., 
0 

9 A. M. ~emperature 101.6 F., e~ts and drinkS 

but does not see as yet. 

Nov. 12th., 

Improving. 

Nov. 13th., 

Doing nice~, can see ~ little, very sensitive to 

noise ann to toucn. 

Nov. 14th., 

Eats_ better &Jl1 drinks wi abundance of water, 

but remoins sensitive to externa.l stimuli. 

case NO. 10., Ayrshire heifer 11 years olQ. 

Tne symptoms were tirst observed in tnis neiter about 

9 P. M., on the t1tth ot {November. Sympton~ were not as violent 

as those observed 1n tne preceeding case. When examined by the 

writer, at 9 p. lt •• on November sixth. the aoi'1.1tnal wa.s down upon her 

knees and was WlC~.Dle to C:Lrise wnen given cwsistWJ.oe. 

The cl1n1cGi.l symptoms in this cc.se were the sa.me tiS those 

observed 1n case No. 9 in respect to tne following points:- hair 

coat, eyes, drooling, pulse, respiration, heart sounds, anorexia, 

cessation or peris~~lsis, and nyperthesia. 

bloo~ dischGrge rroru the anus. 

Tnis heifer ~lso h~d a 

Due to tne presence ot this bloody diarrhoea., the prognosis 



1n tn1s case •~ very oad. 

Nov .. 7th., 
0 

7 A. M· Tempera.ture 101.8 ~,. 

0 
11 A. ,M. reaperc.ture 102.2 F. 

3 p. :M. Br~ces the tore legs and Db.lCi.llCSS 

hBrselt upon them ror a short tlme. 

8 p. )(. 

weight upon tnem. 

Hov. 8th., 

6 A. u. 

over heati first. 

12 A. M. 

Down on k..Yiees a.ga.in w 1 th all body 

Has turned nerselt 1n stGll by tipping 

0 
Temper at :Ire 101.8 F., rema.1ns the same. 

0 
TemperQture 101.4 F. 

0 

/I 

6 P. lL. T-emperature 101.8 F., saroe gener~l symptoms 

bala.nces herselt on tore legs. 

starv11ng oy bracing against the stanchion. 

Nov. 9th., 
0 

Temperature 101.2 F. , about tne same a.s yesterd.QY, but 

gets up antl down. no 'oody awe111nga. 

Nov • lOtll • , 
0 

Tempera.ture 101.4 Y., gro111ng weaker, ha.s ma.de no 

attempt to eGt as yet. 

Nov. 11th., 

9 A. u. 

ea.t or etrinlc. 

6 p. },('. 

lfov. 12th • , 

0 
Tewperature 101.6 F., weCi.ker. 

0 
Te!upl:ruture 101.6 F., wea.ker, does not 

Down. rest i.ng eas 1ly. 

Fount1 dead in the position iYh1Ch she 

occupied when la.:~t seen on the 11th. carcass burned. 



case No. 11. Ayrah ire neifer 11.: years oln. 
0 

Cl1n1oal sympto1~:- remper~ture loo.a F., pulse 110, 

respirations accelerated, dyspne1c, and shallow, anorexia, no 

peristalsis, rough cotttt, Dlind, nype~~tnea 1a, ba.ak a.rc11ed ~ nose 

pointed out, drooling a bloo~ exudate, Qnd eXhibits mild 

convulsions. 

The prognosis in this case wa.s unta.vorable. 

N'OV • 7th •, 
0 

1 A. M. Temperbtture 1oo.a F. 
0 

11 A. y. Temperea.ture 1oo.o F. 
0 

/?., 

6 p. u. Temperature 101.2 F., down on knees, stant11ng 

on hin~ legs, respirQtions loud, rapid, and dyspne1c, 

increase 1n drooling a.nd in convulsions. 
0 

8 A. M. Tempera. ta-re 102 .o F •• eyes closed, same 

symptoms as previous~ observed. 

Nov. 8th., 

6 A. M. Do~fn Wld weak, out living. 
0 

8 A. M· Temperature 100.4 F., down and 1n convulsions 

which occur vet.y r~p1dly, blood streaked drool n~ 

increased, and cmiuu:~l sutters greatly. 
0 

12 A • .M. Temperature 101.0 I•'. , w ea.k, bloody tee al. ~ocare ta. 

3 p~ 14. Down, breathes much easier. 
0 

6 p. M. Temperdture 102.2 F., ~own, stretched out wlth 

head about the post or stanchion. nose elevated, «tyspne1o 

resp1r~tiona, legs extende1 ~~d convulsions are observe~. 

9 p. M. Appears to be suf.{ering greatly, groaning, 

dyspneic, pantlng respirationa, nea4 drawn ba.olcfa.rtls a.s 

t~r as is possible. 

Nov. 9th., 

,6 A. u. Still down 1n the position occupied last nignt, 

appears not to be sutterlng, no struggling no.· swellings. 



0. 
9 A. w. Temperature 101.0 F. 

0 
12 A. M. Temperature 101.8 F., nas not moved to-d~. 
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3 p. Y. Found dead 1n the position occupied since 9 P. u. 

of the 8th. 

PQL:WINARY EXN1INAT101 OF CARCAssES AND STABLE. 

Many carcasses or Q!lilllals rroru this farm hGd been 
~ 

rorwartied to Ala.borator1ea tor exa.m1nat ion but, due to the gre&.t 

distca.nce carried in hot express care, tney were so deaomposed th~t 

no results could be ootQined trom the post-mortem. llle first 

carcass, ( c&.ae No. 1. ) received from tr1is source was 1n CA. very b&.d 

conr11tion. In mo.k1ng b. report., tne owners were bdvised e:.s to the 

proper ~ethod or torwarding a bo~ tor autopsy~ in order to obt~in 

the best results. 

on October the sixteenth (Oct. 16th • ., 1921) ~other 

carcass, (case No. 2. ), was received 1n good condition. It was an 

Ayrshire temale calt, about i1ve weeks old, ~nd hQd been ear-tagged 

by tne He~lth ot AnimGls Branch. 

The navel, Q,t the tike of post-ntortenl, was thickene-d. 

There were nu.rnerous subcutaneous, subserous arH1 submucous hemorrh-

ages. A sero-nemorrhagic exudu.te was tc.~nd. in the thoracic a.nd 

abdominal cavaties. All parenehymatous org~s showed peteChia 

and degeneration. Ihe pupils were dilated, the neck was drawn 

ba.ct...--ward, an exuda.te rrom t11e nose Z::.Jld mouth wnicn was or a bloody, 

retid na.ture. All the muscles h~~ the tippe~r~tce ot cooked meat. 

Tne ear in the area about the ta,g, was swollen a.nd llllilamed. 

case No. 3· January tifth, (Jan. 5th. 1)22 ), Ayrshire 

male, six ~eeks old. Arrived in good condition. · !his oalt had 

not been ea.r-ta.gged, ~r1 the navel ha.d apparently healed normally. 



Autopsy revealed tne following:­

( a) A fevr subcutaneous hemorrna.gea • 

( b ) An area. ot ObSeated material w 1 tn1n the abaominbl ca.v 1 ty, 

and about tne navel. 

( c ) congestion a.nd degenera.tion at a.ll the pa.rencnyma. 

( 1) Blow clotting of the Dlood. 

~xamination of tne StablR:- A visit to the tarm was mad.e 

1/f-

on t~enty~!itth ot J~uar.y, 1922, tor the purpose ot obt~1n1ng 

further 1ntormat ion rega.rlling tne diseGSe and existing condi t1ons. 

The barn w&s a modern dairy OQ.rn; well 11gnted, well disinfected, 

well kept and ventilated. me oattle were in ta.1r contl1t ion. Thl 

tloors were or concrete, a.nd in two I!·~a.ternity stalls, cork-or1ck 

was used above the concrete. 

T:ne maternity stalls were in the corner or the barn not 

recetving direct sunlight. An iron grating sepa.r~tet1 the two stall 

each having 1n1ivi1uGl mwr.gers, drinking_cups, ~n1 drains. The 

outside or the stc:..lls were made or brick. The Walls. about a 1x 

reet h1~, isola.ted these stc;.lls trom the rei;:::..1nder of the stable. 

Str~ was provided tor litter. The ma.nu.re trom these stalls had 

been used upon various parts of the farm. Since the outbreak or 
the d1sease,d1s1ntectants h~ve been used very libero.lly in these 

st~lls. out ot no bV~il. 
. 

It was 131scovere<1 that. with the exception or r1ve yearlings, 

Gll anim~s dead to this date n~ve died in one or otner or these 

two waterni ty sta.lls. These st~lls were used for the 1sol~tion 

or new s tcck. tor Inb.terni ty CCiSes • ~nd tor any CGSe ot a 1ckness. 

wnen the first animGls were lost it was st~ted in ~ report on tile 

in tt1e o;vner •s ottice tha.t tne deu.ths were due to ptomains received 

from the milk or cows whiCh naa died with symptoms or str.ycnn1ne 



poisoning. Since th&.t tla.te tl'1ey ha.va continued to lose animals 

1n tnea e s t aJ.ls • ~71 tn the exception or an adult bull, GJ1<1 a two 

year old heiter, (case No. 9 or this p~~per ) , no a.nirru~s sl'loltf 1ng 

symptoms hh.Ve survived. 

/5 

Tne bull mentioned a·oove was purcha.sed in the west, brought 

to the ta.rm, and pla.cerl 1n one of these sta.lls. Three days C:i.tter 

h1s c.rrlval he began to exniuit the aa.ue cilain ot symptoms shoilfn by 

all a.n 1na.ls w111 ~..h hG~.d previously dl e(l. A veter1no.r1Gi.Yl was Ch lled 

trom a neb.rby town, who d.ia.gnosed tet(l.flus, and stated th~t notn1ng 

could be done tor the animal. He did~ however, glve the animal a 

Lal'COt 10 and Ci. l1a.lf pint ot Whiskey •. The next da.y the symptoms 

oe~an to abate, the convulsions were lessened, b.!ld 111 thin a month the 

anim~l had appt:irent.J..y :renovere1. 

·r:i1e five yearlings ~:!nil~n were lost during the spring ot 

1.921 had been p~itsture~1 upon a. tiel1 w!ler~· the manure from these sta.lls 

ha1 been placed. All exnioita~ typi~~l syn1ptoms. 

Note. Preliminary rel"!omment1a.tions. 

The manager wa.s ~1vised. :-

( 4.) To remove i:t.ll (!ork-or1ck rrom tne stable Ci.l'ld ourn or 
~therwise destroy the same. 

(b) To ~ourn all 11 tter trom the 1nte·-:tec1 stalls. 
(c) To pl~ce at least three incnes or unslacked lime over the 

concrete, whi~,n h-:~·1 r0rmed a. support .ror the cork-brick. 
(~)TO pl~ce a tempor~ plank floor three inches ~uove the 

lime. i-:A...Tl11 to keep it dis 1nfe"!ted da.ily. 
()e) To take precautionary methods with ctil wounds. 
(t) To allow tne pasture, occupied by the five ye~rlings 

mentioned above, to stand idle tor the se~aon. 

CASE BECGBDS· 

C&Se No. 4. l.tay llth., 1922. Ear tag No. 7961, 

Ayrshire calt tnree years old, good con1ition, born in the p~ture, 

brougnt to the stable, ~d fed rrom ~ pail. 

The usuo.l po.thologilJo.l symptoms we're oonervec1 :- subcutaneous 

hemorrhages, cooked ap~ea.rance or tne muscles, tlu1d o-r a sero-



hemorrhagic na.ture in the bbdoznina.l CbV 1 ty, slougn or tne mucous 

menbrane of the sm~l intestines, petechia and degeneration or all 

the parenchymatous organs, distention of the bladder, a pneumonic 

contlition or the lungs, heart devoid of blood, tayoca.rdium sort, 

tlo.bby, hemorrhag1o and degenerc.ted, no a.reas ot oedema, or 

emphysema and no loca.l lesion. 

Ca.se .No. 5. October 20th., 1922. 

Ear tag No. 88 31, Ayrsnire ca.lt, 10 months old, fa.ir.· 

con11t ion. This ca.lt wa.s first seen by the writer on JQllUa.l'Y 

25th., 1922, wnen a trip was ma.t1e to the tarm. 

CGlt •~ occupying one of the 1nfe8ted atGlls. 

At this tii:ie the 

on MarCh 2nd., we 

were informed by mail that this Ch.lt wa.s extlibit1ng symptoms or the 

~1sease. sne ha1 been ear-tagged only tour days previously, (Feb. 

26th. ). At thid time the a.niuu:.i.l was down upon its knees and was 

unaole to rise. ~1en assisted to 1ts teet it could not stand. 

There was no diarrhoea, no swelling ot the navel, no cough, and no 

~1scharge or any nature. The temperature rem~ined normal. Convuls-

ions and hyperthes1a were observed. 

MarCh lOth., the c~lt was appa.rently para.l1zea 1n all 

tour legs. The animal took no food, the head was eleva.ted, Gi.lld 

su~den noises caused a tw1tcn1ng or ~11 muscles. Violent convuls-

ions were seen when the animal w&.s approacned oy strongers. 

Ka.rch 29tll., the Cillima.l begca1 to ea.t. an1 WC:i.S extremely 

nervous to tou~h Cilld to externa.l sounds. Atropny of the muscles 

ot the limbs, and ema~i~tion were seen.. Aside from these factors 

the animal apparently made on uneventi~l recovery from this date, 

altnougn it w~ a very slow precess. As a result ot this illness . . 
the an1m~ did not m~:t.ke the sa.me growth CA.S other cm1ma.ls or her age. 

In October, after being 1n tne pQSture all summer, this 



SCime co.lt was noticetl to oe li:i.I?.Le. Ttte lWlteness gradua.lly 

increa.sed, d.ebili ty beccuue m;_-:.rked, ha.1r coat was rougn, sta.rry, 

and dry, nose evelated, back arched, tinorexia developed and de&.th 

tollowed. 

The carcass Yas received on the 20th. ot October 1n 

good cont1it1on. xne body sh01ted. extreme ema.o1a.t1on proba.oly due 

tl) the length or time which t11e animal hC:41 not taken food, Gald to 

17 

1ts lowered resistan~e. In the post-mortem, ~ide rrom the usu~l 

chMges observed, Gtn ~ea termed a local lea ion \1fas round "below tne 

lert carpal joint and baneatn the tendons. Tn1s lesion w~ about 

the size or &. Sllt:Lll w a.lnut , or i:ibout one and a halt inches 1n 

diameter. lne center of the lesion W&S caseated, tne outer part 

shower! an attempt at encapsulCition, witn Gi. definite tra.ot leading 

from tne akin to tne canter or the lesion. 

on octover 9t.n. QJ'lotner calt was born in the open 

field ~nd brought to tne stable, where 1 t died at the age or three 

weeks. x.ne symptoms were the same as in the CGse ot previous·e~lves 

an~ no errort was made to have the CGro~ss poat~ortemed. 

on tne sixth do.y or November ~ telephone mess age was 

received trom the tarm manager stating that severGl Qfiimals which 

had been recently brougnt in from the fields were eXhibiting symptoms 

ot the aisease. It was also stated that one haa alre~~ died. It 

was impossible tor the writer to ~rrive at the !Gr.m until nine_o•clocl 

in the evening. about twelve hours btter receiving the mess~e. 

Upon arri va.l tnree animals were found to have succumbed to the 

d1se~e and three others were eXhibiting symptoms. The symptoms 1n 

these oases were interpreted by two otner veter1nhr1ans, ~ "blacklegl 

All animc..ls on the t'tirm t11at were Wlder tour yea.rs ot a.ge were treCl.t­

ed w1 tn "Blackleg Filtrate" on tne.:•ollo-wing day by one or these 
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VHter1ne:.r1~Yls. 

Tlle a.tfeotert a.nima.ls were all under tne age or three 

a.nd a hcs.lt years, anti some or thEtJU were well ~VC:t.nced 1n pregnancy. 

They hcvl been 1n open pQ8ture all sumrner aru1 were placetl 1n the 

buil11ng a week previous to death. The flooring 1n this bu11~1ng 

WGa.S or cork-ortck. It was a. modern well-equipped bCA.rn which had 

been built ror b piggery. 

The post-mortem t1nti1ngs on the dead animals were as 

follows:-

, case No. 6. Ear tag No. 444590, senior two Y£'ar old 

Ayrshire, well C:lflV(j,f!Cec:l in pregn~cy, a.nd in goort cond.i tion. Dea.d. 

12 hours. 

Autopsy reve~led:- slight blo~t. bloc~ exudate from the 

nose and anus, a sticky and gelatinous saliva from the mouth, pupils 

dilated, .1 awa set, an1 no areas ot oedemZ:a. or emphysema. suocut&.neous, 

submucous, and subserous hemorrnagea were observe~. 

A sero-hemorrnag1c exudate was round 1n the abdominal cavity. 

Petechia and parencnymatous degenera.tion were present in all of the 

parenchyma. llle .bladder was distended. A sloughing or the 

mucosa or the sm~ll intestines was observed. 

The thoracic cqy1ty:- The lungs showed a hemorrha.g1o 

pneumonia, tne heart had atoppec1 1n a.ur1cul~r diastole, o.nt1 the 

myocardium was greatly degenerated, tl~bby, Gnd presente~ a. cooked 

appearance. The pericardium exn1b1ted petechia, and the ·blood was 

very dark ~t! clotted slowly. 

Brain and meninges:- congestion and a collection or a 

-~ero-nemorrhcs.g1c tluid were observed. 

Cultures were made trom tle following sources:- (a.) .tlu1tl 

about the ora1n, ( b ) heart blood, ( c ) heet.rt muscle, (d) liver, 

(e) k11ney, and (t) the spleen. Tne media used consisted or 



toetrler's blood serum, B. p. agar, wtd broth. Aerobic cultures 

only were mCi.1e. 

B. suberis was obtained from a.ll these cultures. 

Case No. 7, Ear tag No. 91, Ayrshire calt, two year old, 

pregn~t,and 1n good condition. Dead tor tour hours. 

If 

There was no bloating after deo.tn, no d1schetrge WWJ seen trom 

the nose but there was. a. bloo1y exutla.te from the anus, The saliva. 

exuding troltl the mouth was sti:~ky, tr':'tny. a.nd abun1a.nt. 

The post-mortem t1nd1ngs in this case were the same &.a 1n 

the tore-going CQ.Se. cultures were m~tle as before, whiCh also gave 

B. suoe:r;:is. 

c~e No. 8, Ear tag No. 44473, senior two year old, in 

good contl.ition. Dead auout titteen minutes. 

Tl1e cnanges were 1r.lentica.l :11th those ot the previous 

cases out not so m~rked. 

B. suber1s was obtQined 1n tne laborbtor,y from cultures. 

case lio. 9· }!ater1al taken rJy &nother veterinarian. rrom 

a co.lt wh1,~h had died or tne same dise~e on Dec. 25th. 1922. In 

this case t11e SGmples were duplicates ot those rorw a.r,1ed to another 

laborator.y. Portions of the liver, spleen, and thymus were received 

cultures were macte as in the case ot all autopsy ma.ter1c.U. Positive 

resUl.·ts were obte&.1ned, Wld B, suber1s was 1sola.ted from a.ll organs 

mentioned. 

In carrying out these post-mortems, another Veterin~r1bn 

was present to observe them ~d ~ssisted in the t~1ng or the 

cultures upon direction. In tn:e exo.cnination or tne cultures 1n 

the laboratory, cmd 1n the testing or the su.me upon experimental 

animals, a Bacteriologist cneckeQ the results. The results or 
work with B. suberis, in ~"'11mal experiments are given in QllOther 

part of this paper. 



Case number lOApril 2lst,192~. Calf born from cow #25 on Jan, 

25th,l923. 

~!arch 25th,l923- 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 seen by the writer on the following day at 1:30 P.l.i. 

The temperature at this time was 101.2°F. ,respiration ZO ,and the pulse. 

110. Hyparthesia,excitability,and blindness together with posterior 

paralysis were observed. There were no body swellings,the animal ate 

and its bowel movements appeared normal. 

The animal was killed by bleeding,Aptilt2lst. The following post­

mortem changes were noted- degeneration of the parenchyma,a slight 

amount 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 12. History- A small herd of Jerseys were 

brought from Plattsburgh,N.Y.,to the farm about July lst,l923. Since 

they could not be placed directly with the main herd until aftervthe 

period of isolation reqll.ired under the "accredited herd plan",they 

were kept separate on non-infected soil. \Vhen this segregation became 

a burden on account of the extra work,they were put in a field where 

other animals had become infected. 

Exactly three weeks from the iay 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 3lst.,l923,a 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 t0ok place. 

The ante and post-mortem symptoms of these animals were the same 

as the cases previously described. Cultures were made as in previous 

cases and B.suberis was recovered from all of them. 



HISTOLOGY AND PATli~tQGX. 

The nisto-p~tholog1cal changes are~ follows:-

(&.) Brb.1n and Meninges, Acute hemorrhagic Qlld degenerative 

meningitis. 

(b) Heart, Acute aero-nemorrnagio a.nd. degenerative myocarditis. 

(c) Liver, Acute sero-hemorrha.g1c and degen.erative nepat1t1s. 

(1) Spleen, Acute hemorrnag1c Wld degenerative splenitis. 

( t ) Small Intestines , Acute .tlemorrl'lagic o.nd dipther1 t io 

enteritis. 

(g) Local 'Lesion (when one w~ locatetl) eXhibited a. necrotic 

and purulent condition with a proliferation of tissue. 

Detailed changes given below:-

zo 

t1ver:-. Passive congestion, arteries empty, cells a.re 

granular an1 p~le. cloudY swelling, raw nuclei stain. 

cells swollen, hemorrh~ge between the oells, manY 

polymorpnonuclear leucocy.tes in the cells. 

Spleen:- Many areo.s of cloudy swelling, grCi.l'lular .rro.gF:ented 

cells. rew. nuclei stGined, ~xtensive nemorrhGge, and 

little serous exudGte. 

aeart :- separation ot the muscle t"ibure ·by a serous exudatet 

granular, swollen t1.ppearance or tne cells, rew nuclei 

sta.in ·and those only slightlY, extensive Cireas or 
hemorr11a,ge ·and serous exudate. 

,e.. 

Kidneys:- Bowman capsules snow an ~xtens ive t:t,t'squamation Gl.lld 

de_genera.tion ot tlle cells; tt1e glomeruli exhibit a 

nemorrnagic condition. an~ the cells ~re very pale 

an~ QO not take- the nuclear stain. The collecting 

tubules show a alou11 swelling and a collection or 
t1br1nous exudeite within the same. Hemorrha.g1c 
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are~ are present tnrougnout tne p~encnyma. 

Small Intestines:- Clou~ swelling of the mucosa and a peeling 

ot the same. Submucous nemorrhages Ci.nd a serous 

exudate are observed. 

Loc~l tes1on:- connective tissue is swollen by an Infusion 

ot a serous on4 purulent exud~te. ~ere is a 

1egeneration or the surroun,11ng rnuscle tibers, 

hemorrn~e, ~ld a productive 1mflQWIDQtion ot the area. 

Tne extent ot tnese various lesions depends upon 

t.he dura.t1on o'i time WhiCh 1~ re-:tuired. tor t.t1e orgW11szn to cause 

death ~r the 1ndiv11ual and Qlso the length ot tlme which the 

anim~l had been dead previo~ to the perto~ning of the ~utopsy. 

In an 1mo.ls 'l'-11 ich h&.ve succumbed w 1 thin the tnree da.y period, 

Gtter the r1rst symptom 1s ooaerved, ~11 ot the above chQnges 

axe to be found. In Chronic ca.ses the ChWlges ml::is}' be more 

marked, wh 1 le subacute or per:.-tcute ca.ses show very 11 tt le upon 

post-mortem. 

ISOLATION OF THE ORGANISM FH(J){ AUTOPSIED ANI!..tALS. 

From case No.- 2 cultures were taken trom the 

parendhymatous organs, abdominal rluid, tluid in the thor~cic 

ea. vi ty, 11ea.rt blood, and tne navel. The e~ was brought to the 

lGborQtory for exGmination. ~~ltures were mGde upon tne VGrious 

media. os note1 previously,. and under aerobic and ana.erotic 

contli t ions • 

Tne tollo;._·ing r~aults were o.bta.1ne<1 rrom ca.lt No.2;-

In 24 hours, a diplococcus &nd a -snort rod appe~red in cultures 

made trom the heart blood and tna nQvel. The otner cultures 

sllO'>!ed a. short rod and a coccus. 

In 48 hours. in Q culture trom the ea.r, a snort rod was s~en 



which hc.1 produced term1na.l round endos·pores. This orgQJ'lism 

resembled B. tet9lli, but proved to oe Gram nego.tive. Pending 

turther study the owners were advised to ta.ke s~1tar,y precautions 

with all wo~~ds, and to properly sterilize their ear punch before 

us 1 ng 1 t ago. in. 

Since this org~ism was not obtained in a pure culture, 

steps were taken to insure the fa.ct tnC:£.t thia WGS the orgo.nism 

sought. A mixed broth culture was injected into R~bbit No. 1, 

( pa.ge 41 ), which CQ.USe<1 the a.nim&.l's dea.th Wld the organism Wb.S 
·~ -. 

aga.1n reco1·e:red'~~- Following this proceedure tne culture was 

plated out on R. p. ~gar, and colonies were picked and transferred 

to broth and other liquid media. After the above, the "Kita&bto 

method" or isolating B. tet@i~ was employed. To follow this 
0 

method a 12 hour bDotn culture was used, heating it at 80 c in 

moist heat for 1/2 hour. Ibis method was used to kill all 

vegetative to-rms e:w1d lea.ve the spore tree tv pz·oauce new growth. 

Spores so isolated were seeded in ·oroth, milk, b.gca.r ( in 

the stab ~1 on the slope), and Loeffler•s blood serum. 

~,rem case No. 3, cultures were ta.ken trom the 

parenchym.atous orgCills, heart blood, fluid C::t.bout the meninges, and 

rrom the na.vel. 

All cultures., except those from tne navel, were discarded 

upon t1n11ng B. suberis. 

ca.se No. 4, cultures were made in the s(jJ!le manner CLS 

rrom previous animc.ls. In tnis c~e, however, all cultures were 

exwnined over a 1 day period\) ~1e orgbnism was recqvered from 

&.11 tissues. :a. suoer1s from this CC:&.Se was used upon experimental 

animals Nos 2}, ~7-A anti 30 • 

Ca3e No. 5, cultures were made from the parenchyma, Qnd 

trom the loc a.l lea 1 on. Growths from these cultures proved to be 



B. suoer1s anti pathogenic. 

Ca.se No. 6, tlui£1 aoout tne ora.1n, heart t~loo<1, heart 

muscle, liver, kidneys. Gnd spleen were cultured by aeroo1c 

methods. 

Case Ro. 7 a.n<1 ca:1 e No. 8. were cultured the sC2.llle as 

rrom case No. 6, and a.lso gave B. suberip. 

Case No. 9, cultures were !lll:6.de from tne materia.l recei ve<1 

and B. suberis was obtGined. 

li!.Q...LA T I Ulf OF l}. S !JBER IS Fl\C;M Tlif. S (;I L. 

on August the twenty-tourtn, 1922, samples ot tr1e 

soil trom the tGrm were received. 

following sources:-

( a) from an old ba.rnya.rd, 

( -o ) frf)m the open pasture, 

me samples were ta.ken from tne 

( c ) trom the soil over the oarcass ot an animal 

wh 1 <"'.Jl d 1 e1 during tr1 e s UIIuner of 1922 , 

(fi) rrom soil above the carcQSa ot a heifer whiCh had 

been buried in 1921, 

(e) trom litter trom one ot the maternity stalls. 

Cultures were made trom the auove mGteri~ls upon B. p. 

broth, B. p. agGr, ~nd milk. l~ter subcultures were mbde upon otner 

me11a. su~ Ci.S. Loettler 's bloott serum, Dunha.m 's solution, a.nd 

gelatin. 

w.n11e the org~ism was not round in a pure culture, 1t 

was present in all of the above m&.teri~s. When obtained in et. 

pure -culture, by use or ttle "Kitasa.to metnod" , J3.suberis so 

isolated proved to be pathogenic tor experimental animals!} 

ISOLAT!Olt OF B. SUBEHIS FUOM COHK-BHICKS. 

At the tiHe ot tne first vis it to the tet.rm, J"cmulir)' 25th 



1922, ~ter a tnorou~l 1nvestigut1on or the stGble, 1t was 

suspected th~t tr1e floor mie]l t be the source of the 1nrect ion. 

In order to oonfir.m or deny this supposition swnples ot the cork­

br1~k then in use were taken rrom t11ree different parts or the 

sta.lls. 

These portions or the cork-orock were· brought to tne 

laboratory and cultured in oroth t:~a'1d milk. Later subcultures 

~ere m(l.de upon other n.e11&.. · Xhese ~ultures all gave positive 

results and the org;.AJ'l ism so o·ot~inet1 proveft pa.tnogen1c ror exper1-

mental ai.'l ima.la. 

CUltures from these bricks were matte by heating &. knife 

over a flame and cutting off sma.ll sllCl.V1ngs from. the brick directly 

into the media used. Aerobic cultures only were used. l4ixed 

the tt.K.1 tasato method" previously descrroe·1· 

After f1n11ng t.t1is o·rga...TJ.ism 1n t.ne used cork-brick 1 t 

was thougnt necessary to examine brick from other sources in order 

to detern1ne the origiona.l na.bita.t of the orgQJlism. 

1nvestiga.t ion cork-bricks were obt:~ined from:-

In this 

(a) the 1nfecte~ tarm, unused bricks which had been 

exposed to t11e wea.tner tor tour years, 

( b ) an office, where a sample orick had teen atoretl r.or 

10 years • 

(c) a loft. where an unused brick had been stored tor 

10 years, 

( r1 ) the manufacturers, who .rozwg.rded 3 yeb.r old samples 

ot their -ortc .. l tor horse a.nfl cow stalls, 

( e ) usetl· brick from another fe:;.rm in the Province ot Quebec, 

( t ) a. farm in the sta.te ot New York, where the brick l'iad 

been in use for a numoer ot years. 
B. suberis was ooto.ined from c..ll of tilt; :i'oove m~teriQ.l. 
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ISOLATIQli OF B. SUBFhiS FRW CORK.. 

Having cUlture1 the cork-bricks with positive results, 

the next step was to ascert~in whiCh of the c?nstituents or tne 

cork-brick ~cted ~ the h~bita.t tor this particular organism. 

As asphalt ~nd granulated cork are the pro1ucts used 1n m.a.king 

the bricks, tne cork was n~tural~ suspected. 

In culturing this product, small pienes or the cork were 

4roppe~ 1nto l1qu1d media (broth and milk), ·and subcultures were 

ma1e upon other me11a. 

cork was obtained from the tollowi:r.g sources:-

(a) insulatin:? cork from tne manufa.cturers ot the cork-brick, 

(b ) 1nsu.l~ting cork from an English firm, 

( ~ ) granulatet1 cork ua a1 in tne p~<~king or grapes, oota.ined 

.f'rom two different sources, 

( r1) gr611UlQ.ted cork us·ed 1n the mo.nur~nturing or the cork-brick. 

B. suberis was isolhted from ~le cork obt~1ned from all sources 

mentionet1 above. 

I~OLATION QF B.SUBEHIS ¥R0.{4 EXFEHl¥"RliTAL ANIMAL§. 

In the case of all experiment~ c.nimals wnieh <11ed following 

the 1nocula.t ion with cultures of :s. suoeris. the orga.n1sm na.s been 

recovererl. r.ne results of these experiments are snown in another 

part of this p~per. 

Inocul~tion or otner experimental animGls wltn culture 

ot B, suber1s 1solate1 from others de~d or the disease produced 

by inoculation proved such cultures p~tnogenio. By tnese means 

~Koch •s postul~tes nave been proven. (see pa.gea 45-57. ) 

BACILLUS SuBEHIS, 
oC 

In 24 hours cultures at 3'1 1nooula.ted trom tt1e diseased 



Zt 

bnlmal tissue, ~1plooocc1 tonas are round; 48 nour·broth cultures 

show bipolar rorms- wnen stained with methylene blue; 72 nour 

cultures exhibit a bacillus with terminGl spores resembling 

:a. tetenus. su·bcul tures on agar show spore format ion ant1 bipolar 

forms in 24 to 36 hours. The bb.C1ll1 no.ve rounded ends and seldon 

un1 te in pa.irs or cn.a.ins. In 12 to 18 hour broth cultures the 

b1polc.r rorms b.ppea.r, anti t!ley were observed in milk up to 8 llC:l.YS. 

With methylene blue the orga..rllsm does not sta.in deeply but a.t one 

or ootn poles, ~1d sometimna in the centre of e~cn rod, meta-

chroina.t io granules eire round, wnich ta.ke a reddish or purplish 

tint. Jordan C;U1d Ho.rris ( 1 ) in l:l. po.per on •Milks ickness .. , 

reports an organism with a imila.r reddish gr(:Jlalea • 
0 

24 to 36 hour agar slope at 37 c show "egeto.ole cells 

from 0.5 11 • to 1.0, )l•in width, and averC4ge 4, 5, ?·in length. 

The org~~ism is motile with per1tr1~1ous tl~gella, Gr~ neg~tive, 

aerobic, und facultative an~eroo1c. 

CULTURA,L Cl-IARA.CTERI§TICS, 
0 

B. p. agar slope at 37 c. Growtn in 24 hours 1s 

rapid, sprea11ng, glistening, ~1d or a dirty greyish color. 
0 

B. p. agar plate at 37 c. (ea.) surface colonies 1n 

24 hours are sprea~lng, irregular, smooth, fl~t, contoure4, and 

grey to white-in color. 

( b ) sur race eo loni es or a s eeond type are c 1 rf1ula.r to 

amoeboi~, smooth, s11gntly raised, and or greyisn vhite color. 

Colonies in 24 hours are 2-3 r:.un.. 1n diameter. 

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

irregular, t1ca.rlc cantered, coetrsely granular, and greyish to white 

in r:olor. 



( 1 ) Submerged !'!Olon1ea are a.noeboid, floccose, greyish 

to rvhita 1n l~olor. a.n1 up to 1 mm. 1n diameter. 
0 

Z7 

B. p. orcth, i:i.t 37 c. In 24 nours, cloutling, no pellicle, 

~1 a he~vy precipitate. 
0 

B. p. gelatin stab at 20 c. Faint filiform growth on 

deep line ot puncture. Distinct r1up or funnel anaped 11qu1fact1on 

in 4 rtays • 
0 

B. p. gelatin pl~te at 20 c. Glistening, entire, waxy, 

surface colonies ot 0·5 to 1.0 mm. in dlwaeter ~ppe~r after 12 

hours. Sub~r~erge1 colonies are srn.a.ller. ~d about 0.5 r:tm. in 

·1iC:imeter, yello-r:·ish 1n color ~d yeast like in growth. Under lotf 

power these a.re entire, conglomere:t.te, finely granula.r, a.nd or a. 

yellow color. T:..iqueract ion ot autface colonies 1n 6 da.ys. Yhieh 

is cup-~aped and has distinct concentric rings. 

ot 3 to 6 mm. in 11ameter. 
0 

It is a r!olony 

DQ~~n•s aolution ~t 31 c. Heavy pellicle, medium clear, 

tlle pellicle f~lls upon slight disturua.nce out terms Q.ga.in. 
0 

Dunham 'a solution at 37 c with t11e &.dtli tion or 1% ot 
0.... 

la.ctose, saccnrose. maltose, dextrose. a.nd mcmn1t and 1% of 
" I 

AndrQJtes 1tvi1ca.tor are negative tor af11(1 and gas in 48 hours. 
0 

DUnhGm's solution ~t 31 C gi~~g positive indol teat_with the 

Ehrlich•s test in 12 hours. 
0 

Plain milk a.t }7 C. In 6 days pC::t.rtia.l coagule:..t ion. in 1 

d~s partial co~ul~tion and digestion. 
0 

Litmus milk at 37 c. In 6 dQ¥s partial co~ulQtion and 

re1uct1on or litmus, in 8 dc-JYS re,1uction almost complete with 

partial 1igestion and coagulation. 
0 

Nitr~te broth at 37 c. s11~1t clouding in 72 hours with 

no Change to ni tr1 tee. 
0 

Cohn's solution Qt 37 c. No change ln 72 hours. 



0 
Potato at 37 c. ;.tcdera.te, ra.iaed, spreading, dirty, 

yella~ish growth in 24 nours. 

TOXIli. 

B. suberis produces an extr~cellul~r toxin. T.he 

metnods used in tne production of this toxin are as follows:­

(~) Giltner 'a ( 22 ) metno<1 tor the prepa.rL6.t ion ot 

tetanus toxin. 

Zt 

( o ) an;;.erouio cultures, oy tlle a.id or pyrogallis acid 

and KOH solutions, "JJ'ith tile organism grown Girt vurying periods ot 
0 

time Gn1 Gt 37 c, 
( c } C~.ero"o ic cultures or B, syl}er ~s Ci.lld B. cere us grown 

0 
ror varying times at 37 c, 

( t1) the a.ero-uic growth of D. suber1~ alone tor varying 

periods or time. 

Tb e t i:1e a.s s to..ted a·uove, varied rrom 4 dCJ.YB to 21 1ays. 
ures 

Q~ltA were then po.sse1 tnrougn a Berlc~teld filter to remove ~ll ot 

tile orga.n1sras. T!1e 1'iltra.te was tested by ruieroscopico.l and 

cultural me~1s tor purity. D1e toxin thus produce~ was then used 

u.pon experimental anii~uls. 'ille results ot t.t1ese experiments C:i.re 

shown under tr1e sect ion of tr~e pa.per dsQ.ling w 1 ttl experimental 

animals. 

:gAT:.iOGEN IQ I TX, 

The org;:.JJ.ism (B, auoeris) nerew1th deacriberi has 

proven p~tnogenic tor cattle, rabbits, sm~ll pigs. cats, dogs, and 

guineQ pigs. The f:iVerC~.ge period ot 1n11uou.tion ha.'S -oeen three tlb..YS. 

In some 1n11v1du<A.ls tne disease may a.ssume a cnronlc form lehd1ng 

to recovery in three or tour weeks. ·..1· i tll cachexia, . general d.eb111 ty, 
~d extreme nervous d1sturoances. 

The toxin, or the transfer or a portion or the local 

les 1on, usuallY produces dea.th wi tnin 20 hours. 



ot tne et.rtirioal 1ne<11a, IJilk produces tne most virulent 

growth or the organism. 

me minimum lethGl tlose has been detenn1ned tor ratH>i ts 

..-v1 th average weignt or 1800 grb.ins &.nd is founrl to be 3 cc., ot 
0 

a broth culture 72 nours old at 37 c. 

AGQLUTINATIGN TESTS. 

Agglut1na.t1on test ot S8rum ot o, re•Jo-vered heifer ga.ve &. 

Z'j 

positive test in dilutl.ons up to 1:320. In the ca.se of b.ll adult 

bull 'fhi~h recovered s.ome tnree years ago, a p0sitive test wa.s 

turnishe~ in ailutions up to 1:8o. Prel1rn1na.ry tests indicate 

t11e presence or agglutinins 1n the blood of recovered an1ma.ls. 

The technic of t11e mlcroscop1o and mG\croscopic teats was 

oarr1e1 out accor11ng to °Kolmer". (23 ). 

It is not necessc.ry to go into tletG~.ll rega.rrting the 

histor.f Of tile orgo..'f1.iSifiS prodUCing tha rjlseG.SOO wnir1h have been 

nonrused with t11at produced by B. suoer1s, except in the ca.se or 
those wnich are very similar morphologically. In tnis class or 
organisws tlle tetc.nus a.11d t.!1e many pseurto-tetanus orgbJ'lisms must 

receive attention. 

The orgbllisu ~anicn is most s1m1l~r to :B. suberis is 

B. tetgni. Tet~us hdS oeen knoan to exist since the time ot 

Apsyrtus, ( 25 ) in the 4th.. century. tong before the caus~tive 

organism was discovere1 by Nicol~ier ( 2 ), in 1884, it ~as nonsil'ler­

ed a \7ound infection d1sea.se. 

The torms in fjll1·-m tetQilus appe'-1Xs were understood very 

well by xnomson (3 ), Nho gave a paper on these conditions 1n 

:Englond in 1862. He desarioed tne tOriil ot tetanus W1'11Ch 1s ·1ue 



Jo 

While N1oola1er succeeded in obtu.1n1ng the organisms 

fro& 1ntected wounds, he 111 not secure 2i pure culture. K1 tasa.to, 

in 1889, obtu1ned o. pure culture or B. te~sn1 oy mea.ns or the 

method now beur1ng n 1s name. HG made a. very carefUl study of the 

organism trom culturGl, morphological, ~nd pathologi~al view points. 

As an expl~ation or· idiopathic tetanus, Taroz?.1 (4) gives 

the finrlin ·~ of the spores or :§. teta.r;l_ in the blood &.n1 the 

parenchymat.ous org~ns. sa,ohez et al. ( 5) believe t11at these 

spores enter the ·oody after det.th. 

Fran~is ( 6 )ilas thoroughly demonstr~:t.te,1 tha.t spores inJ acted 

into the tissues are ra.pidly attacked by the phagocytes. 

Tne sources or :e. t.eta..111 ~re shown to oe:-

(a) soil from certh.in lOCii.l.i ties. ( 7 ) 

( b ) trom feces , ( 8 ) 

( c ) trom wounds ot many types, 

( tl ) r!ont~lnat ion ot oiologic~l products, 

( e ) nurrows ot cra.os ( 9 ), 

( r) hay 1ust ( 10 ), 

(g) mud <it the oottom or La.ke Genev~ ( 11 ), 

(h ) ~~1 rrora the in test 1nal canal ot an1mal.s { R )t 

Tetanus causes death by the production of ~~ extra~ellular 

toxin •• o04 cc. of •hi~ is suft1c1ent to kill a mQn or 175 

pounfis. Tne organism 1oes not multiply within the body. The 

toxin Ci.Cts upon the centr:-_,.1 nervous system. It is t~ken up ·oy 

the peripnera.l nerves and conducted to tne medullc.ry centers where 

1t com·uines witn tne motor nerves. Death results from a. 

pc.ra.lys is or the respiratory m.usr~les, ( 24,\ 

A maGna or ~re~ting tetanus was tir~t discovered by K1tasato 

cmd Behring ( 12 ), anrl 1 t is riue to their work thca.t we hfj,ve the 

tE:tan·~_;.s anti toxin. 



G(JMPAHISQN OF B. l~l'ANI A~flJ B •• BUB]?Hit-> • 

B._tetiJ;!li• 13. suberis. 
0 

Optimum temperature 20 to 37 c. 
0 

same 
0 

Jl 

Tt~oerma.l death point lOO C tor 15 minutes lOO c tor 30 minutes 

Con11tions ot growth strictly anaerooio aerobic & facultbtive 
ana.erooic 

Broth,glucose, 8loudy, precipitate, g~s no pellicle, or gas 

Agar , glue o se , ~~erobio~lly only, g~s aerolic or anGerooio 

Gelatin 11quetied yes. (i.}'ld gGLS tormed yes , no gas formed 

·toertler 'a serurn l1quefiad not liquetied 

Isolation •Ki tas a to meti1o-d • a a.me 

Gro.m stain Positive negative 

li&tbitat soil, inte~ted wounds oork-brick, cork, soil 

infented woun1s 

Pathogen i o yea yes 

spore forma. t ion round endospores Stl.In8 

Flagell&. Peri tricnous awa.e 

Rosenth~l ( 13) stc.tes thQ.t B, tetg,n~ rna.y asswne life 

under aerobio conditions. He describes tnree stages in this change 

from a strict anaerooe to an ~erobe. In the oeginning the organism 

is 1nta~t cnemlc~l~. biological~ and pathogenically. These 

cnar~cters ~re later lost and c~ only be recovered under strictly 

anaerobic con11t ions. 

Asswn1ng tha.t 1t mQ3 oe possiole to cultivate B. tetc.ni, 

as has been stG.tet! by Hosentn~l, tnere cae still many factors 

rema.1n1ng in wh icn the orgo.n isms vo.ry. lhese differences may be 

summed up as follows:-

( a. ) B, . tetg.ni 1s a.lwo.ys Gram pos 1 t 1 ve. ~~though t11iS 

fi:i.Ct has been disputed by liymer { 14 ) who states tna.t not a.ll 



cultures or R. teten1 tb.ke the Grwn stC:i.1n arHl that sorne take 

1 t only feebly. 

(b) B. tetqn1 produces gas un1er anaerobic oon1itiona 

and B. sub er is rtoes not. 

( c ) u. s ubera.s produces in dol, 

( d ) B. tetg.ni is act i va.terl by t!1e use ot lo.ct1c &.~id, 

as this substa.nce inhioi ts the action ol the leucocytes; 1 t lla.s 

no etfect where :§• suber1s is employed. It has been used in 

sufficient quana.tles to pro·1uce the slOUi_~'ling ot the skin from the 

br~e ot the ne~d to tne shoulders without the organism producing 

any of the symptoms ot the disease. }{(l.bb1ts 1no .. ~ulo.ted with 

B. aub§r1s c.lone. used as cnecl<s in these co.ses. died. 

( e ) 'B. tet?P,i hQ.S a tjeflni te per 10t1 at 1ncu·ba.t ion in 

experimental an 1mo.ls W'11le w 1 th B. s utJeris 1 t is variable. w1 th 

B, t.atqn1, Bosan1uet (15) gives the pe:;:iod ot 1ncub~tion tor rabbits 

as 18 to 36 nours, while with :a. suber1s it waries from 2 dc.ys to 

2 weeks, 1epen~1ing upon the age of tne culture used, and the amount 

injected. n1e toxin or tne transrer or ~portion ot ~loo~ lesion 

with B. suberia produced deQth ;r1t;·lin a. few nours. 

HI§TORICAt ACCOUNT OF 1'@ PSEUDO-IETAlfi QRGAliiS@. 

Tt1e literature rleaOl"'ibes 2:i. nurn·ber ot ort~dnisms which a.re 

s imi lo.r to B, tetg.n' Q.Uj B. suyeris. Tlle gre~tes t difference 

between t!lese pseudo-teta.nus orgQllisras a.nd B. tetg.n1 lies 1n tlle 

non-pa.thogenlci ty of t:ne fermer. Culturally and morphologico.lly 

they ~e closely Gllied to B, tetw1i. 

Tne main tactors involved in ~!-lt~lr s im11Qr1 ty a.re :-

(a) the production ot round en<lospores with the drumstick 

tormo.t ion, (b) and tne l1quetuct1on or 6ela.t1n-. 



Among the pseu1o orgCJ11srns destJrioed a.re tile rollow ing :­

( a ) Bo.in ( 16 ) , found on org<:i.11 ism in wounds from bld.llk 

cartr11ges which w&a non-pathogenic, an1 Gram neg~t1ve. 

(b) Bushnell ( 17) isolated w. organism from a cC:A.se or 
fistulous withers, wl'lich protiuce1 oval spores, QJ'ld was non­

PCl.thogenic. 

J3 

( c ) B, nseugo-tetg.nicus ( Kruse) W.igulu. 1900, rras also 

1escrioe1 by Nei1e 1n 1904 under tne name or n. sphi-i~ricaa ( 18 ). 

It was Cram paaitive, non-pathogenic, an1 1'111 not liquefy gelatin. 

( 1) :S1enstock ( 19) in 1899-1901, riisr1overerl an orgrillism 

present in ~ontC:i.Ulinatetl ~a.r plates, whicn ne cc..lled B. D.utrificus. 

Rettger ( 2 ) 1906, also work.e1 -:11th t!1e s~:..l~:e organism. It w~ 

strictly onaeronic an1 1iftic~lt to isolate, not easi~ grown on 

art1t1cial me~ia, an~ non-p~thogenic. 

( e) Another group or pseu~io-tetqnus org:jJ'ltsrr.ts o.re known e:.s 

the tetanus group, a.rvt they liquify gelatin Wld produce enrlospores 

( 21 >· 
( 1) B. paeudo-tetgnicus (!antelice) whi'1h is less toxic, 1s 

Gra.zn pos 1 tive, pro·1uces gg,s, pathogenic to guinea. pigs, Qll.d mice. 

( 2 } E. CWleAAtus is round in milk Ct..t~1 is non-p<i.thogenlc. 

( 3) B, sa.ccnrobutyr1cus is si11111~ to B. suberis in ato.ining 

reactions only. 

( 4) B. lub1n~k11 ( .teruse) is found 1n abcesses, is GrG£.m pos it1ve 

and pathogenic tor rQ;ooits in 24 hours. It pro1uces gas. 

( 5) 11. l9llgus is toWld in the soil, is Grwn neg<t't: tve, produces 

gas • a..l11 is non-pa.tnogenic. Spt;;>re not teruino.l. 

( 6 ) B_, tave11, is round in accesses, produces oval non-termina.l 

spores, is non-pathogenic, and produces gas. 

( 7) B. pseudotttenicus var. e.erobicus, ( Kruse ) grown a.t 

ordinary temperature only. It was isolated trom a case or tetanus. 
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COMPARI~uN WlTii TilE PSEUDO-TETANUS ORGANISMS. 

In tne compGrison ot the mQny pseudo-tet~ua organisms 

wni~.h are mentioned in the litero.ture. with B. su·beris 1t is 

necessary to consider onlY those similar in the foll~1ng respects: 

( &. ) t.11ose whiCh produce terminc..l endospores, 

{ b ) tllos e Whicn are Gr~m positive, 

( c} non-gas producers, 

(d) anaerobic or tacultQtive ~aerooic organisms, 

( e ) those not prortuc ing acid, 

{f) those wnich li:l_ue.ry gela.tin, a.nd 

(g) those whiCh are pa.thogenic. 

The pseutlo-tet<:&nus orgc..n isl!lS belonging to the tetanus 

group, previously rnent 1oned, Q.re s 1Itila.r to B .puperis in that 

they grow anaeroo1cal~, l1quet,y gelatin, and produce terminQl 

enttospores. They differ from B. s uber1s in sto.1Ii ing, gas 
production, inability to grow aerobically, and with the ex~eption 

ot B. lub1nsk11 they ~e non-p~thogenio. 

In anotner group or the tetanus type, B. aublanetus, 

B. lq.gteus, B. leicnenforrnis, B. pseudotet91li ( Ba.1n ), o.nd 

B. pseut1oteten1cus (Busnnell) e:a.ppea.r. These organisms are all 

aerobic Wl~ tC:l.cul ta.ti ve a.naerobic, produce termino.l endospores, 

are Gram nega.t ive, t1.111 tney differ from B. suberis in that they 

a.re non-pathogenic. 

B. sg,c~h<:i.robutyricus, is found in milk and is non­

pathogenic, produce gas cmd Ci(!id, a.nd is si··~ilar to 13. suber1s in 

tne:t.t t11e rods contain granules w11lch may ·oe seen in s ta.ined 

prepa.ra.tions. 

··if11le there a.re aome organisms wnich a.re simila.r to 

a. suberis in stQining, morphology, or in culturQl cna.racter1stics
1 



tne literature r~ils to show one org~ism ~hi~n ~oincides in 

most res pects. 

DllFER~NTIATION FROM DISE~SES QQNFUSF~ WITH T~~A 

PHODUCED BY B. SUBEHIS. 

Asi1e from these previously mentioned diseases, 

producert by B. tetgni ~d the pseudoteta.nua orga.nisi1S, tne 

toll~ ing tlis eases llo.ve been contused with the one produced ·by 

B. suberis; nGmely,-

( a) blo.ckleg, 

( b ) anthra.x, 

( '1 ) hemorrhagic septicemig,, 

(d) uvibrion sept1que", 

(e) milk a 1cknesa. 

Incorreot 11~osia o! these vGrious d1se~aes hhVe been 

ma1e oy veterinar1ans ~tho nave seen Q.flima.ls Q.trected with the 

1isease, and -.,11o have neld and wi tnesaed post-mortem .exo.mina.tions. 

Errors h~ve not been confine1 to the clinical ~1d p~thological 

exa.minat ions, ·ror some la.bora.tory tvorkers to whom ma.teria.l was sent, 

sto.tetl tna.t the disease w:as cmtllax or "Vibrion Septique". or 

hemorrhagic septicemia. Whilst the tiiaeCi.Ses may be somewha.t 

puzzling a differenti~l diagnosis is possible. 

The clinical symptom.s in which tne diseases ·1iffer 

rrom that produce1 by B. suberis. Gre as follows:~ 

1. Blackleg has oeen the most corfLnon diagnosis by those who 

have seen the ~1rna.ls a.rrectecl witn tile diseo.se. With blackleg 

there is o.l~~ya an elevation of the temperature, an edem~tous, 

emphysematous, Qhd crepttating area &.bout the intecte~ p~rt or the 

body. cerebral excitement and nyperthesia a.re not obs p-rved. 

Blin~ess does not o~~ur in blackleg. 



. 
2. Anthr'-i.X C4lw~ys causes ea. very 111gh elevation ot the temperature, 

a greatly enlarge1_spleen, and a tarry consistency of the bloo~. 

~. Hemorrha.gic. sept1oem1a exn1b1 ts a. hlgn tentperature. external 

bo4y swellings, and bloo~ exu~ates. 

4. "Vibrion sept1que" produces <:l. high temperature, a.nd Ci 

spre~11ng edema and emphysema about the infected part. 

5· Milk sickness causes an edema of the lungs, ~d enlarged 

k11neys. 

6. Tetanus does not give rise to blindness, nor to the pa.tho­

logical changes observed in the parencnyma with this disease. 

The Chart shown on page 37, suows the comp&.rison 

ot the ante-mortem symptou~, or the aoove mentioned diseases. 



A sunuuary or the symptoms and post-mottem !intlings of the 

11sea.see which have ·oeen confused. with tne d1sea.se protluced by 

B. suber1s, are given below. 

QWJ.f.A:RISON OF ANTE-MGRT£.&4 

'0 
Q) 
0 • 
~ 
'0~ 
0 
J.t 
~ 

Q) 

~ . 
<D 
m ..... ~ 
A ..a 

-
-

Age afiected all 
Tempera.ture normal 

6mo.4yr all all 
E. 

External 
exu,ia.tes 

Edema. 
tocal lesions 
Dyspnea. 
Pleuritis 
PneumoD1lf. 
Anorexia. 
Drooling 
suspended 

rumination 
colic 
Di~rnoea. 
Emesis 
Excitement 
Blindness 
Hyperthesia 
Dulln"ess 
vertigo 

p. 
N. 
p.&N'. 
p. 
N. 
p. 
p. 
p. 

p. 
N. 
p .&:N • 
N. 
p. 
p, 
p. 
N. 

Note:- N -negative, 

E. E. 

p. 
p. 
p. 
p. 
N. 
N. 
p, 
N. 

p, 
N. 
N. 
p. 
N. 
p.&N. 
p. 
u. 
p. 

N. F. 
P.&N. P. 
N. 
N. 
N. 
N. 
p. 
N. 

N. 
p. 
N. 
li. 
N. 
N. 

p, 
l?. 
N. 
p. 
N. 
P.&N. 
p, 
p. 

p. 
p. 
p, 
N. 
N. 
N. 
.N. 
p, 
N. 

P - positive, 

Oi' D ISEJ\SES , 

a.ll 
E. 

p, 
p. 
p. 
p. 
N. 
N. 
p. 
p, 

p, 
N. 
p, 
N. 
N. 
N. 
N. 
p, 
N. 

-

all 
subnormal 

p. 
lungs 

N. 
p. 
p. 
N. 
p. 
l-f. 

p, 
N. 
N. 
p. 
p. 
p. 
N. 
N. 
p. 

E a eleva.ted. 



1. Blackleg 

Bloat quickly at de~tn. 

Emphysem~tcus and crepitating 

swellings over local lesion. 

G&a an~ o1or in infected tissues 

PeteChia and parenonymatous 

degeneration or all parenchyma 

Collection or aero-nemorrhagic tluid 

1n the body ca.vaties. 

Gas 1n liver. 

tungs sel~om atfecte1. 

Exu1ates rrom ext~rn~ orifices. 

2 • An thr a.x. • 

Blood da.rk, not readily coc.gulated. 

Extravasation or blood trom nose and 

anus. 

Lympnat1c tissue ilwollen, nemorrnaglc, 

atH1 edem~tous. 

piseb§es produced by 
B. suoeris. 

Do not bloat quick~. 

No such swellings are 

observed. 

No gas or odor. 

s Cili18. 

Not always present. 

Not found. 

All stages trom congestion 

to· consolidGtion. 

M~ or mqy not be present. 

Dark but coagulated. 

Not oJ.w a3s seen. 

Sometimes observed. 

Parenchyma h~orrnagic and degener~ted Same. 

tungs , nyperem1a, anti edema.. 

Brain, nyperem1a, and edema. 

Mucosa ot small 1ntestines, swollen, 

dark, and necrotic. 

All stages rrom congestion 

to consolidation. 

Same. 

Slough1ng ot the mucosa. 



} • Heinorrha$1C septicemia.•. 

Bloody exur1ate trom oody openings. 

sero-nemorrnag1c exudate in bo~ 

ca.va.t ies. 

Gener~l neworrhagic condition or the 

s ubcut Ci.ll.eous , subserous e:..nd s ubrnucous 

tissue. 

Lungs, stages trom congestion to 

consol1dat ion. 

Pericardial nemorrhages 

Meningeal lesions. 

4. uvibrion septiJUe". 

Lo~~l lesion, crepi tat ing, s·,ollen, 

emphysema.tous, anti sprea.dlng. 

sero-hemorrllC:i.g1C fluid in the 

abdominal cavity. 

ParenChyma, hemorrhagic and 

degener;:;.ted. 

Heart muscle, soft and flCi.bby. 

? • Milk Sickness. 

sero-hemorrhQgiC exudate in oody 

ca.v i ties. 

Edema ot lungs, serous pleural 

exudute. 

Parenchyma hemorrhagic and deg-

enerQted, f~tty 1egener~tion or 
the liver, enlargement of the kidney. 

Disease produced by 
B. suber1s. 

swue in some cases • 

sometimes observed. 

usua.lly round. 

Sa.me. 

Not usu~lly seen. 

s W{!e. 

No swelling on bo~. 

Som. et imes seen. 

S(;illle. 

same. 

SQlile sometioes observed. 

Lungs from congestion to 

consolidation. 

PaeenOhyma., h emorrhag1 c a.rH 

degenerGted. No fatty deg­

enerQtion or liver, no oth, 

change in the kidney. 
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CULTURAL CHARACTERISTICS AND PHYSIQLQGY· 

o rRGi.Ilism. Or£a.n ism found in • st a. in ina:. 
----~~~~~----------~~~~----~~~--------~~~~~~---------

.J. sub er is • 
'----------· 

~-· bov 1sept1cus 
~ ... -------.. ~---~-- -, ..,_, _ _,.~------...-.·:--·o.--:~.o.·:.---~ 

AnimCbls deca.d ot the 
diseQSe, cork-brick, gran­
ulQted cork, soil. 

An1ma.ls dead of tne 
disease, Qn~ soil. 

Aniilla.ls de~ri ot tne 
disease, soil, hides, 
infect eel atreaws. 

Reapir~tor,y tract ot 
anima.J.s dead or t.ne 
disease. 

Soil, 1ust, and putrid 
b<:-.teria.l or cmima.ls dead 
of the disease. 

Infected soil, plants, 
grGins Gnd trom animals 
dea.1 of t.tle disease. 

Grwn neg~tive. 
Redt11sh gra.nu les 
in rods from 
young cultures 
when st~ined with 
methYlene blue. 

Gram positive. 

Grwn positive. 

Gram neg~t1ve. 

Grwn neg&.tive. 

Granl positive. 

==============~==========================~=============--= 



ortranism. 

l • suoer1s. 

J • ch_a.uve1 ~ 

' 4 · bQXU-~Mi 
I 

/I-/ 

r;rowtn on broth. Growth on a,gQ_r. 

No pellicle, cloudiness surt&.ce round, 
or media, ne~vy precipit~te r~ised, glistening, 
No gas or a.cid upon sugC:£.r submerged spreading. 
orotns. 

Gas a.nd ar:!1d on 
augar media. 

Uedi" cloudy, no gba or 
a~id in 1 days. 

growth along 
needle track. g~ 
Wld sweet orlor. 

smooth shiny 
colonies 2 mm. in 
d1araeter. 

~-----------------+----------------------------~~-------------------~ 
Pellicle, prec1pltate, 

clea.r media. 

Uniform cloudiness. 

48 nours pellicle, 
precipitate bnd cloud­
iness. 

greyish aurra.oe 
colonies. 

r~d1al filaments 
along needle track. 

grey, moist, smooth 
veil like surface 
growth. 



orL'f'bllism. 

. ~. la.ctomorb'l 

Gelc.tin. 

J 1quetied 

~iquef1ed 

M_i~k • 

coagula.tion 
partia.l 
digestion 
1n 1 d~s. 

slowly 
coagula. tea 

slowly 
coagulate<! 

· .1quetied no change 
gas formed 

J>ronert ies. l)atnogen 10 

ta.cult:~tive f.· ttle, 
anaerobe.ogt• lves~ pigs, 
~'er~lP .20-3 7 c, ats, ra.bb 1 te 
1 t prot1uces El uinea pigs, 
1ndol, no gt1.8 e:JH1 dogs. 
nor C~.Cid on 
orotn. Toxin 
pro1ucet1. 

anaerobe. .... Opt.) oung cattle, 
Tamp.3?0 ctoxin sheep. 
ac1t1 ant1 gas 
a.re produced. 

ta.cul tat! ve <~a.t tle, 
C:iJl(j,erobe ,opt. f heep, 
Temp • 370 c , c ~d mGLn • 
spores in 
presence ot 
oxygen. 
Cetpsules 
in blooc1 • 

.fa.culta.tive 
Gi.naerobe, Opt. 
Temp.;0-37°c, 
does not form 
1ndol. 

obligate 
a.n&.erobe. 
Opt. Temp. 
3?0 c. 1oes 
not torm indol 
ga.s and otior 
given ott. 

cattle a.nl. 
laboratory 

bll1muls 

horse, 1og, 
sheep a.nt1 
pig. 

obl1gCi.te a.eroou man, 1og, 
opt. Temp. cattle. 
30-37°c. 



BACT!-~H.IULOG ICAL H-,.I'SULTS, 

Mor~lo~ogy of the v~rious orgQnisms whiCh produce the 

11se(l.ses previously ment1one<1, and or B. superis, tollow :-

1. B. suber1s,- From young e:a.g~r .-~ultures tne ba.·~1111 a.ppea.r as 

motile rods, with per1tr1chous flagella, measuring 

~1e b~c1111 form 

terHtin\2.1 round endospores whictl measure 1. 5 u in 

11ameter. Mr-.. ny forms are observed whi~ll vary from 

a d1plococ~1c for.m to a blpol~r form, and the drum-

sti~k formation w-hen the spore is &.tta.cned. The 

bipol~r torm cont~ins two or more granules whi~~ 

stain ~ith a reddish tint with methylene blue. 

This org~ism is a. motile rod, whiCh produces 

spores forming a. slostridiwn. Tne organ ism 

measures 0·5- 1.0 ;U oy 3·0 - 5.0 f• and aptjea.rs 

in pairs and ChC;i.ins. never in tila.Ltants. 

3· B. g,nt11racis,- Is a. non-motile rod. measuring 1.0- 2.5 p. by 

5.0 - 1o.o ?· Spores ~e tormed only in the 

presence ot oxygen, o.n1 are in tne centre or the 

organism. Ca.psules are formed in the bloo1. 

4• E. boy1sent1cus.- This is a snort non-motile, bipolar orgw1ism 

with row1ded en~s., It measures 0.5 - 0.7 ~by 

1.0- 2.0 ~in size. 

5. B .oegeLna.t is 
ma].igni.-

T.hia 13 a motile rod, produ~ing oval spores which 

cause a spin:tle like torm o.c tne orgcaiism.. It 

me as urea 1 • 0 )l by 3 .o - 8 • o )l• 

6. B.lg.ctomorui,~ 'I11is is a. .1ong, motile, slen1er rod, whi"..h forr1S 

roun~ en~ospores, h~s per1trichous tl~ella. 



10 to 15 in number. The bacilli appear 1n 

pairs, cno.ins, cmd t11Gi.Ulents. 

In the preceed Ltg pages the cultura.l C!u;~.racter1stics, tne 

staining reactions, pathogenicity etc., h~ve been considered. As 

a result or tnese to.cta being known 1 t is possible to arrive Ci.t a. 

r.1itterentir.&.l diGLgnosis oetween tne disea.se produced by B. suberis 

anti tr1ose diseases with wnicn it has been confused. As&. b&.a1s 

for au -~ll a di~.;.gnoa is, ti.Le fo.ctors mentioned under each t11sease 

mtL~ t be cons 11 e r·ed. 

1. BlQ.Ckleg, elimina.ted uy compo.rlson or the following:­

( Cl.) morpllology w~tl spore fonnation, 

( o ) rea.ct ion to Grum 's s ta.in, 

( c ) use ot rr;.etnylene blue s ta.in, 

( 1 ) B. ®Sf.UVe~ 1s a..l1 obligate a.na,erooe, 

(e) no 1nlol proiu,;ed. 

( t ) g:r ow tn on 0-gC:~.l' , 

( g )" growt.n in broth, 

( n ) onima.l inoo.1 L:A. t ion, 

2. Anthrax, the tollo:·; ing :-

( G\.) exc...:1ina.t ion or olood of a.niwo.ls dea<1 ot anthr&.X, should 

sllO?f tne capsules a.oout tlle orga.nisma, 

( b ) morphology {-~nr1 npore foruCA. t1 on, 

( ,-"! ) re~ct ion to Grwn. 's sta.in. 

( 1} 1.13e or ~ethylene olue sta.in. 

(e) no pro·1uct ion of in,iol, 

( f ) ~nimal inoc(lat ion, 

3. H&morrh:.igic septicen-d.a, by, 

( ~) morphology, 

( o ) use ot wetnylene ol-;,.te st;;;.in, 



( c ) growth ~n -uroth, 

( 1 ) no pror1uct ion o1· 1ntlol, 

(e) animal inoculation. 

4. •Vibrion Septique ~"by 

(a ) obligatory anaerobe, 

(b) growth on various media, 

( c ) use of methylene olue stb.1n, 

(d) Wlima.l inoculo.t iontJ. 

5· Milk Sickness oy, 

(a) 1 ts s tr1~t1.-'l aerobic nc.ture. 

( o ) rea~t ion to Gra.m •s stain .. 

( c } non-pro£1Uf1tion ot· 1nz1o1. 

6. ·reta.nus a.nll tne various p~~~1o-~etar4.. orgL~'1isms hb.Ve 

ueen ~1ei;i.lt with in a.notner pGc.rt of tnis pa.;Jer and will not be 

Ella;ussed here. 

It will oe c~bservea tna.t B. su·oeris, wllieh proauc~s the 

11isease herein rlesc.r1oed, 1lffers from tne disea.ses ment1one1 in 

the to llo~;ling points:- ( g,) morphology. ( u } stb1ning w1 th wethylene 

blue, (c) pz·ofiuetion of an extra.cellulo.r toxin, (d) production ot 

indol. and (e) in culturo.l cllaro.cteristics. 

i.r1a effect of B. s uoe2 .. is upon experimen tg,l a.n ima.ls , the 

~te-moz·tem a.nd post-mortem symptoms, are very cna.ra.cteristic. 

No. 1. 

I J&PF..RD-!fNTAL ANIMAT&.!,. 

wnite rabbit. Nov. 19th., 1921 bt 3 P. M. 

InJ acted 1ntraper1 tione?.lly, 2 c.c., ?? r10ur· troth 

culture {mixed ) from Cetlf co.s e No • :? • 

ll1ound dead at 8 A. M •• Nov. 20th. , 19?1. 

Autopsy:- Hair was scratched from the abdomen, blootly 

diarrhoea and salivation were observed externallY. 



A necrotic area <:ibout the s 1 te or in~l action WC4S 

c~lle~ a local lesion. lnterna.lly, a purulent 

peritonitis, and a 4egenerat1on ot allot. the 

parenchyma were ooserve~. 

cultures ware taken from tne lOCGt.l lesion, the 

exu1ate in the abdominal cavity, Qnd the parenohymatous 

orgo.ns. Tlle B. suberis was recoveret1. 

No. 2. Brown rGbb1t, Nov. 20th., 1921, at 11 A. M. 

In.]ected subcutaneously with •5 c.c. or purulent exuda.te 

.from the a"bclomen ot rab b 1 t No • 1. 

No cnange on Nov. 25th., and wa.s returned to pen. 

No. 3· Grey raboit, Nov. 24th., 

Inocul~ted suocut~eous~ with 2 en. broth culture, 

14 d~s old, from local lesion ot rabbit No. 1. Died 

on Dec. 6th., w1 thout snowing C:fJlY pronounced externa.l 

symptoms. Anorexia, a Champing or the j&Jts, Wld sl1gnt 

diarrhoea were present from the second d~ arter the 

inoculation. on autopsy c... local lesion was round at the 

site or inJection, and internal~ all the parenonym~ were 

round to be nemorrnagic and degenerated. No fluid was 

found in the aodolliinal cavity. 

B. suoeris was recovered from the local lesion and the 

p a.rencnyma • 

No. 4. White raboit, Nov. 24th., 1921. 

In this Cbse an intramuscular injection or l ~. or a 

broth culture, ?2 hours old, from a~r o~e No. ~ w&a used. 

Previously to the injection the culture w~s heated ror 

30 minutes at 80°0· 

Found de~d on Nov. 28tn., at 8 A. M. 



Autopsy:- Pupils were 11l~ted, the J~s were set, a 

sticky saliva had cause~ the hb1r about the mouth 

and on the chest to become ma.ttetl. A local 

lesion about the size or a pea was found ~t site 

or 1nj ection. The internal changes were not 

marked, but an exudate was present 1n the tnorbcio 

ea. vi ty. 

Stuea.rs •ere -ma.de from C2,ll of the parenChyma W1d 

the tluid in the thor~cic cavity. Cultures were 

ma.de .rrom tne a.oove c..nd trom tne local. lea ion. 

B. suberis was recovered from all cultures. 

No. 5• Brown r&.bbit, Nov. 28th., at 3·45 p. M. 

toc~l lesion from raoolt No. 4·. was placed under the skin 

ot the nip. 

convUlsions were observed a.t 1 p. u. At 8 P • M • , the 

Ql11In~ was very uneasy Wlcl WC:i.S dragging tne left h1n1 leg. 

At 10.30 p. M., ra.p1d convulsions brought on by the slightest 

noise, dyspnea, a chattering or the teetn, a rrothy SblV1~ 

exuding trom the moutn, pupils dilated, and a drCi.wing to the 

side or the head were observed. AnimC~.l. unable to a.ris e 

trom this time. Death took pla.ce at ll.05 P. M. Duration 

1 hours and 5 minutes • 

cultures ~ere made trom the local lesion only, and 

B. suoeris was recovered. 

No. 6· F~n and ~hite raooit~ Dec. 6th •• l92l. 

Intramuscular inJection of l a£• ot the toxin prodttced 

by the growth or P• cereus and B. suoeris., 1 ~ays old. 

six ho'urs later convulsions were seen, tne QJ1ima.l rises 

upon 1 ts hauncnes. rythm(i.t ically, and constantly charaps 1 ts 

Jaws. An ex~ass ive amount ot sa.liva exuded trOHl the mouth 



and caused the nair to oecome matted. 

Deo. 7th., the animal showed typical symptoms, the mus ~les 

were r1g1d, the respiration was dyspne1c, diarr.noea, whicn 

h~ rnattetl the hc..ir about t!le anus Wld thign.s was &.lso 

present. The anima.l was unable to stand wnen pla.ced upon 

its reet. T.ne temperQture reruained normal. Death took 

place about noon. 

No a.utopsy. 

No. ?· White raboit, Dec. 6th., 1921. 

Injected subcutaneous~ w1tn.5 ~. or the 7 d~ ol~ tox1n. 

No results were obtained. 

No • 8 • White rab b 1 t , De c . 6th • • 1921 • 

• 5 ac. ot the toxin was inJected intraperitoneal~· A 

large access developed over the site ot injection but it 

disappeared bnd recovery h~d apparently taken pla.ce in 

24 days. 

No. 9• Brown rQobit, Dec. 6th., 1921. 

Inoculated suocut~eously with 2 ~· or toxin produced by 

the 4 <1Ct¥ growth ot B. suber1s ·• 

No results. AnimQl returned to pen Dec. 10tn. 

No.lO· Grey and white rabbit, Dec. 12th., 1921. 10.45 inoculated 

subcutaneous~ with 2 ~c. brotn culture, ?2 hours old, from 

locQ! lesion ot ra~oit No. 6. 

oos erva.t ions:- Deo. 13th., a.t 8 A. ~., the an11ual waa moving 

out dragging t11e leg in whiCh tne 1n.jectlon ha.rl been given. 

Slight cunvulsions, Champing or the Jaws, and aa.livation 

were also seen. At 11 A. 1\l., tl1e anima.l could not arise, 

1 t was upon 1 ts naunches, weaving~ and continuing the 

symptoms eXl'liOited earlier. Dyspneic respirc.a,tions were 

observed with a p&.nting tor brea.tl'l. Animal t11etl es.t 1.45 

p. M •• w!tn no further symptoms. 



T.ne loa~l lesion WbS cultured and B. aqberiJL recovered. 

No. 11. Brown rabbit, Dec. 13th., 1921. 

2 c.c. ot an emulsion .from the local lesion or rabbit 

No. 10, were injected subcut~eous~. 

Dec. 14th., ~1mal had o~cke1 into ~corner, 111 not eat, 

and was rising upon 1 ts h~unches as the others had done. 

There was a chc.rJ.ping or the Jaws QJ'ld a drooping or the 

ears. No temperature. 

Dec. 15tn., it was unGble to ~r~ its limbs under the 

bo1y, or to ~rise. Byspnea and sblivation were seen. 

W11en plQ.Cetl upon its legs, the animal moves with very gre&t 

<1itt1culty. 

Deo. 19th., tile bllima.l beg~'1 to eu.t n.gain, and the other 

symptoms na.ve r·ecee1ed. AnLr.al apparently recoveret1. 

No. 12. Blet.ok WJ.d ·vhi te rC2.bb1 t. Dec. 2ls t. 1921. 

Inje<~te4 su·ocutaneously lfi t!l :l ~. ot the toxin ot :a.suber1s. 

ma1e atter e1~1teen d~s 1ncubQtion. 

Found deQd on Dec. 22nd. 

Autopsy showet1 no marked c11Qllges. 

No. 1;. :ran a.n4 w.aite raboit. Jan. 6th., 1922. 

Inoculated intramuscularlly wlth 2 qp., ot 14 hour broth 

culture trom n~vel or c~lt case No. 3· (mixed culture). 

D1ed on Jan. 8th •• and li· suber1s was recovered from the 

local lesion. 

No. 14. Brown rabD1 t, Ja.n • 17th., 1922. 

Inoaul.a.tetl subcut&.neousl.y w1 tll ; c..P., or a culture or an 

organism which produced gas, and was 1sol~ted rrom the 

navel· culture used aoove. ( Raboit No. 13 ). 

No results. Animal returned to pen. 



No. 15. Grey raouit, JWl• 25tn., 192:!. 

Intramuscular 1nject1on of 2 ~c. ot ~ •~hed 48 nour 

agar culture ot E. suber1s, isolateQ trom a rabbit. 

Slight symptoms were ob:crved on the third d~ but the 

animal recovered. 

No .• 16. White ra.ob1 t, Jan. 2?th., 1922. 

Intra.znuacular 1nj ect ion or 2 en., ot a, orotll culture 

48 hour trom the cor:t-ori,Jk flooring. 

No re3ults. Returnerl to pen. 

No. 17. Tun and white ro..uo1t, Jcm. 31st., 192~. 

Ino~'~Ulatet1 subcutaneously -v 1 tn 2 Cl! •• washed ~~r pl&.te 

12 hcur old, trom t.ile floor culture. 

Animal 11ed on Feo. 6tt1., snowing poslt1va symptoms, ~d 

a well defined local lesion. 

1n '"!ul tures • 

No. 18. cat, Feb. 7th., 192~. 

B. suberiQ w~ recovered 

castrated w1 tn the instrume-nts used in the prev 1ous 

autopsy. Exh10ited ctlaracteristio sy1nptoms and died 1n 

th ree t1 CJ3S • Autopsy g~Ye the usuQl post-mortem findings. 

Cultures were made trom the scrotum, and ~ mixed infection 

containing B. suberis , was round. 

No. 19. Brown r~boit, Feb. lOth., 192~. 

Ino1s1on upon the thigh was made wi tn a scalpel whiCh 

had been dipped in an old broth culture ot B. suberis• 

Clean wound gave no results. 

No. 20. Jlh 1 te raoo1 t. May, lltn ... 1922. 

Inocul~ted subcut neously w1tn ; ~c •• solutlon from the 

navel ot Calt case No • 4 • 

Died May 15th •• ~itll typical symptoms. Autopsy 

exhibited the usu~ cnanges. 
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B • suberia ~ a.s r8!"!CV er e1 from tl1e :;ul t ures Ne~ de. 

No. 21. Fawn rabbit, M.u.y 12th., 1922. 

Inoculated subcutaneously witn 2 c~. or an anaerobic 

culture ma1e Nov. 29th., 1921 ~ produced dea.th on M~ 16th. 

Autopsy revealed a local lesion ot a triangular anQpe and 

which measured .~bout 6 qm. on a side. T.h1a lesion showe~ 

aaaea.t ion ne~rcs is· a.nd :aypereir•i&. s urroundi::~g 1 t. 

».• suberis ,va.s recov ~,re·! rrom cultures E .. 1e from this 

les1on. 

N'O. 22 •- nfl"11 te ra.bcd. t, May 12tll., 1922 • 

InO:JUl-~tion of 2 c.c. ot a. 11a.y 011 t~t.tlture ot B. suberis 

pro1uce'l t1e~U1 in 21 l'"J.ours when 1nj ecte1 bt the base ot 

the trc...in. 

No autopsy :vas hel~I. 

No. 23. Dog, 2 .. nontns old, -.eignt 20 pcun1s, ~Ci.Y 16tn., 1922. 

Trasa:ferrel1 a. portion. ot the :~a.vel or c~lr No. 4, to the 

tlog, ·oy ma.kinE:t QJ1. incision through the akin over tl1e h1p. 

After the tissue had oeen pl~oed 1n the wound it was 

suturet1 • 

.Ma.y l?th., the 1og w a.a round l'leWl. 

only sl1gi1t post-mortem ChCi.uges were observed. The org&n1em 

WC45 recovered trom tne tissue ;;tl11r!h had -oeen pl, .. ced unfier 

the skin. 

No. 24· Dog, 3 months old. June lOth., l9~i!. 

Inoculated subcutaneous~ with 3 ~. or orotn cultures or 
B. suber1s as used 1n the previous rabbits. 

June 16th., 1nJ ect 1 5 en. laot1c ac1tt and 1 c.c. ot Gram •s 

a o lu t ion. in one th leJl • In.1 e11t et\ 5 c.c • or a, broth culture 

72 hours old or B. suber1s in'f:o the other thigh. 



JUJ1.e 21st., another subcut~eous 1n,j ect ion ot 2 c.c. ot 

Gram's solution Wll1 15 er,. ot a 12 hour old culture, ot 

B. suberis were given lntr~peritioneally. 

The follo-¥ ing o·os·ervo.t ions were mCJ.rie:­

( a) complete anorexia for several days, 

(b) an enormous swelling about the sites ot inJection, 

(c) a stage or coma, during which it relaxed a.ll muscles, 

evacuations and voiding of the urine taking pl~ce 

1nvolunta.ril.JI. 

( 1 ) increase ot the respira.tions a.nd dyspnea., 

(e) marked emaciation and atrophy of the museles, prota.bly 

:iue to disuse. 

The animo.l 1id however, mb.ke a. goorl recovery w i tu in three 

weeks tram the time of the ~~t injection. 

No. 25. Brown rabbit, JUne 15th., 1922. 

Inocul~ted subcutaneously '11tl1 1 CJ!. broth culture 

12 hour old, from calt case No. 4. 

10 drops or l~ctic ac1~ were given by subcutaneously 1n 

the neck, on the tollo~ing d~. 

Results:- Extensive slougb1ng ot the skin in the 

region or the neck. Tnie heale1 within two 

w eeb and the animal showed no other bad , 

ertects or the injections. 

No. 26. Spotte~ rabbit. JUne 15th., 192~. 

Ino~UlGted subcutaneous~ with 10 drops or l~~t1o acid 

and 1 c~. ot a broth culture ot B. suberi.f' { 1ncuba.ted on 

:oeo. lOth., 1921 ). 

The ;ta.ctic acid was inj ecte1 5 days art er the culture or 
B. suberis. 



Results:- ~:>11.c;n t ~onvuls ions on JW1e 25th •• Wld a 

slignt slougn or tne skin or tne neck. Hecovery on 

Ju))y ;r1. 

No. 2?· wnite rabuit. June 27tll., 19~2. 

S3 

Inoculated s ubcutC:tl'leously w 1 th 2 c.c. or a 48 hour old b110tll 

culture B. suoeris and 5 ~. lactic bCid. 

June ?Oth., skin ov~r tne entire neck had slougned, 

exposing tne l1ggmentun nuch9e wni~h w~ covered with a 

purulent exu1ate. Anorexia and stittness were ooserve1. 

July }rd., since there were no further symptoms or the 

11sease, the wound in the neck was cleb.ned up and healing 

s ta.rted. 

No. 2?-A.Whi te rcib.oi t. JUne 27th. ,~922. 

2 cp. or the safue orotn.culture as used on ra.bbit No. 27, 

WQS 1njecte<1 subcutaneously into the thigh. 

June 29th., an1mCi.l exnioitert symtJtorn.s or the d1se&.se and 

was round dea.d on the morning ot .rune }otn. 

Autopsy:- local lesion aoout 3 ~· 1n diameter was roun4 

under the site ot 1n.jection. ~ligt1t interne1l changes. 

B. suberis was recovered rrom the loc<tl lesion. 

No. 28. Grey rabbit. June 30tb. 1922. 

Inoculated subout&.neously witn .5 ~. or .milk culture or 
:ij. suberis trom ca.lt ca.se No. 4., and 14 days old. 

No results. 

No. 29. Brown raooit, JUne 30th., 1922. 

1 en. ot milk culture as per No. 28. 

No results. 

No. 30· Black· and white r~obit, June 30th., 1922. 

Inoculated subcutaneously w 1 tn 2 0.0. milk culture ot 

B. su·oeris 14 day old. 



j .'.t' 

Found deWi on .July 2n,1. • at 8 A. M. 

Autopsy:- Aninc.~.l hart died 1n the position ~sumed tne 

prt?Vious d~. Tt\e puplls were dllt:i.ted, the 

h~1r rutfletl, a. tet1d diarrhoea was o-oserve<l, 

a.nfi a sticky saliva was present about tne 

mcuth. A loc~l lesion was toQ~d un1er the 

site ot injection, which was about ~ 1n~hes 

in diM1eter b.n1 covered tlle th1gll. It had a. 

purulent and iedelliGtoua appebr~ce. r.n• 
parenChyma ~ere congest et! h.Tlrl ~1egenera.ted • No 

fluids were found 1n the uotly ca.vi ties. 

Cult :1res fro1r~ +./te lo~~ lesion gave B. suoeris. 

no e 31. lT!n ite rab-bit J J"uly ~nrl. t 1 ~22 0 

Ins !1rted. L.m ie r the skin a port ion or t11e local lesion 

At 6 p. u., the respirQ.t.ion were acceler'-l.ted, and the 

bo1y was drawn tow~r~s tne side inocul~ted. Tne tissue 

~_, ~s removed from 1noculci.tion and tr1e wound was pCt.1ntett w1 t 

w1th iodine. 

JUly }rd., at 10 A. x •• tne body movements were st1rr 

and cramped, ettges or tJ1e wound were clean. but a. slight 

e•u~ate oE pus was rlcwing from tile wound. 

Aug. 8th., the an1ma.l was tound deea.d. A well tteveloped 

and eirCtL"'!lscribe1 local lesion was round. B. sub er is 

\V as recovered • 

No. 32. Grey rabt1t. JUly 2n1.,lo/22· 

Inserted a port1or or local lesion ot rabt>lt No. 30 

sub\.jutaneously ifi the tail. The ta.il was removed at 1 ts 

b~se three hours atter the insertion ot the tissue. 

Animal 11 ved. 



No. }}• sm~ll spotted ro.obit, July 4th., 1922. 

Intramus,1ular, 2 o.c. or 14 dqy ol<l milk culture ot 

B. suberia. 

July 5th., pronounced typicC:ttl symptoms. 

July 6th., death had tQlcen place during the night. 

Autopsy:- A well 1eveloped local lesion, ~d the 

usu~l internal cnanges were fnun~. 

No. ~4. Brown raoc1 t lJ oct. 2n'i. 1922. 

Inoculate~ sutcutaneously ~lth 2 en., 72 hour ol~ brotn 

culture trrJn! Ct1l unused cork-brick. J.Wo dti,Ys later the 

an1r.1al ex:r1ibi ted slight sympt0I!tS of the d1sea.se, but 

recovere1.. 

no. 35· Black ~1.white rabbit, 00t. 3r~., 1922. 

culture ot a..~~t.r slope 1 days ol1 wo.s U3ed, the growth 

being was!tetl rrcm .the surface with a saline solution. 

No definite s)~ptry,ms were seen Q~t1l five d~e later, 

when lameness, a.norexia.t debility, and nervous symptoms 

!Jf ere observed. The animal die1 on tne 20th. , ot October, 

;a. suberts was recovered. 

No. }6. w.t11 te rabbit. oc-r,. 3r1 •• 1922 • 

Inoclllated w 1 tn 2 c.o. ot a broth culture 12 nour old ot 

;!3, HYJleris isolated tr,zn the ~oil of tne 1nteoted. ta.rm 

were 1r~Jected subutaneously. 

Positive symptoms were eXhibited on the second day a.tter 

the inoculation an1 1eatn occurred on the th1r~ d~. 

Autopsy snowei3 tne Usual ~JnQJlges anrt the orgon1sm was 

recovered. 

No. 31· Brown rabbit, Nov. 2nd., 1922. 

Dried carrots were satureited lfith :.!0 .,.~"!. or a 24 llour 



No. 38. 

No. 40. 

growth of :3. suoeris, 1solc..te:1 from an Wliti<:.t.l• 'lhe 

carrots, so treated, were ren-rto a. raboit. No symptr.,us 

of the disea.se were vis iu-le for 10 da.ys and tne ra.u 01 t 

was ret .~Lne1 to the pen. 

FCAJ~n rabo 1 t , Nov. )r'1 • , l <.;22. 

Inoculated ~ith 2 ~~. of ~ Qg~r subculture 96 hour old 

m~t1e from B. suoer1s isola.ted .rrorn gra.nul4tec1 cork uset1 in 

the mQ;nufa.cturing of the brick. 

Sympt0ms were seen on the 5th., of Novc:fub!:lr. 

Dea.th took pla.ce on tne ni:_:mt of tne 6tn., 1~ ot Nov. 

Tile org~1sm wca.s 1-~- coveret.l. 

Grey and :~rnite rauuit. Nov. 9th., 1922. 

Inocula. t ~ ·d subcutaneously with 3 c.c. ot Lroth cal t ure, 

72 hour old taken from c~..J.r C;;lae No. 6-. ( orQ.in culture). 

TypiCCi.l symptoms o.t1d deatn followed. Autops led on Nov. 

l·l-th • , ;:wncl B. super is_ w a.s r·- covered. 

Wh 1 te rhU-i.J 1 t, i{OV • '9th • 1)22 • 

Pl1oto , 1"1g. 9. 

InO>JUl~~ted subcutaneously w·ith 2 c.c. urott1 ~ulture 

48 hour olc1 muie from unused brick rrom tne mClllUfQ.cturers. 

on the second day a.tter the in.1 ection tile cmiLta.l 

eXhibited ma.rked la.rneness, anorexici., Qlld nervous symptorr1s. 

Bl1n1ness was note1. The h~1r coat was tutfled, a.nd 

mat tet1 cs.bout the mout1i an-1 anus by the discharges. 

convulsions were not noted. The champing or tne jaws 

continued tor severGl d~ys. ~naciation ~d weakness were 

ob-served tor two weeks. 

After tne second week tne animal ·oegan to show signs ot 

r·ecovery. Tne symptoms receeeled gra.dua.lly. 



No. 41. Brown raotj1 t, Nov. 9th., 192't:!.. 

Inoculated suoutaneous~ witn 2 c~. or 72 nour old broth 

of B. auoer~s trom an unused cork-or1ck, trom sGme source 

as above. 

No m(j,rked symptoms were seen, out tne an1m~l ca.ssumetl a 

pos 1 t ion in t.he pen w 1 t.h l ts head in the corner, back 

&.rr!hed, and 1 ts ha.ir coa.t ruffled. Anorexia was observed 

-from tne 1--irst dtq. On the third dcq, the animGl was 

to be moved, and was found to be dead in the position 

wn1cn 1 t ha.t assumed on tne first cl~. (Photo tigu.re 8 ). 

The org~n1sm was r~·covered Wlrl used 1n the tollow1ng case. 

No • 4:l • Will t e r a.O b 1 t , N 0 V • l} th • , l )-2~ • 

InoculL4.ted subcutW1eous ly witn 2 c..c. ot a 2~ hour old 

broth culture ot B. suPeris as 1solc.i.ted from the a.oove 

a.:~imal. 

Death occurred in 4 d~vs. and no autopsy was hela. 

No • 4 3 • Grey r au b 1 t , J&.n. 2 ;~nd • , 192 3 • 

This ra.t>'Oi t nad not been used in &.ny ot tile preceed1ng 

experiments. Its blood was 4r~n un1er ~ept1c con1it1ons 

to be user1 for agglutination experiments. 

Results with its blood ~ere negative. 

Sffi~wARY OF RESULT§ WITH EIPE~lMENTAL ANIMALS. 

Tne animals used in this work consiste1 ot raoo1ts, the 

average weight or ~nich •~ 1800 grams, guine~ pigs, dogs or two 

and three months ot age, one cat weign1ng aoout 15 pounds, and 

suckling pigs weighing about 900 ~rams. 

Broth cultures or B. suneris 48 hours old tailed to 

produce uniform and r~tal results. Transfers ot portions or the 

local lesion from one animal to anotner or the inoculation ~1th 



Experimental Work With Calves and An Immune Ser~~. 

During July of 1923 mur calves purchased from adjoining farms 

were ~laced in one of the infected stalls. They were nursed by one 

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

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

95 pounds each. 

Calf #1 recieved no treatment. 

Calf _·_:') 
71~ recieved lOc.c. of blood from case number 9,subcutaneouslr 

l\ tl 

6.c~s ~9, valf ~.~3 recieved 20 of the immune serum from case 
I• 

whilst calf #4 recieved 30c.c's. of the serum subcutaneously. 

Calf #1 sickened and died on the 14th.,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 ser~~ at birth 

and no further fatalaties have occurred among animals so treated. 

The two calves mentioned above which died were autmpsied in the 

presence of another doctor,cultures were made 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 ~ 

also possible to prevent the disease by the use of a serum from an 

animal which had recovered from the disease. 



the to>Cin ma.de frt)m a 14 to 21 tlo.y growth ot B. suberis produced 

fata.l results w i tnin 24 hours. 'l'ne lethal dose of tne toxin 

( fil tere1 broth, 14 days old ) WCA.S from 1 to 2 cc., depending on 

age and size ot rabbit. 

The artificial infe:;tion of clean 'Nounds with B. suberis 

rlid not prove injurious to the anim;__.l. wnen wounds wnich were 

qonta.minated were infected with B. suceris, dea.th followed in tnree 

tlCi.ys, and it was possiole to recover B. suberis from tne anima.l 

wnen a.utops ied. 

Tne ta.ta.l dose was deternined tor ra..jbi ts. 3 CJJ. of &. 

?2 nour old broth culture inoculated subcutaneously proiuced 

typi'Jal symptoms and o:1ea.tl1 in three rlbi.YS. B. sube ris w&.a recovered 

from all or these Ci..:limals. 

B. suber1a 1sola.ted from the va.rious sources ment 1oned 

proved to be pc..thogen!c tor a.ll tlle aniGt(;.ls na.r·1ed and a.ll an ii(l·-ls 

gave the sa..me post-w.ortem cnc.mges. Tne most virulent cult;J.res or 
n. suberia were those isol""-ted 1irectly trou a.niwa.la dead of the 

dise~se produced by tne org~ism. 

Koch's postulates were proven by the obto.ining ot 0. su.ber1s 

from Wlim .... ls 1ea.d of the r1 is e~se produced by 1 t, growing 1 t, in 

pure cultures, reprodu~ing t11e disease oy 1nocula.t ing experimental 

raotJ1ts, d.Ild recovering the organism from tne post-ttortem 

ex~ina.t ion or tne experiLLental a.ni.·:als. 

SUMMARY. 

Bacillus suoeris, wn iCh protluces t!1e 11seQae described in 

this paper, ha.s been given th-is na.me prov1s1ono.lly, 1ue to its 

presence in cork oota.1ned from nu1 ,erous sources. Ba.cillus suber1s 

has been isolC:A.tel1 from:-

( a) animc..ls dead of the disea.se, 



( u ) experimenta.l a.niraa.ls inocula.ted with the organism, 

(c) cork-brick used 1n tne infected st&.ble floor, 

( tl ) cork--brick used in many sta.bles, 

( e ) cork-brick tnree a.nd ten years ala, H.Cilluta.cturers ' 

samples, 

( f )insulating cork from two differe!1t finfJs. 

(g) tl:ranulatecl cork used in m~king cork-brick, 

( h ) cork dust used 1n pa.cking ot grCi.pes. 

Bsa,c1llus suberis snows gr~:tula.r or o1pola.r forras whiCh 

sta.in with a re1dish tint with metnylene blue. Tllese terms are 
0 

best observe1 in milk ~;ultures six to eigt1t da.ys old at 37 c. 

Terminal endospores are torrned 1Nhich give the orga.nism the 

hppearGnCe Of B. tet~i. It is Gr~ negative and f~oUlt~tive 

&na.erobic. B. suber1s produces an extra.cellul~r toxin, not so 

virulent as that or B. tetani. 

Bg.CillUS Slllleris iS agglutina.ted by Vb.rious dilutions Of 

serum from hllitmlols wniCh have recovered from the disec.se. Not only 

the orgClJ'l isms isolo.ted from the cmill<c..ls dei2.d from the dise~se, but 

organisms obtained from tne nwnerous sources mentioned. above. a.ll 

gave positive results to microscopic or macroscopic bgglutination 

tests. 

A presumptive clinical diagnosis ru~ be mGde oy the absence 

or temperature. a.n1 oy the presence or blin1ness in the 1nt11v1t1ua.l, 

but should be followed oy a. Oti.Cteriologica.l examination in a.ll 

ca.ses. 

Pa.thologic~l examination is or little value. It nas oeen 

sr1own tna.t this disease ha.s tJeen confused with many disea.ses or the 

contagious <:Ulli 1ntect ious tyDe, a.l though in all C~:o.Ses some sl ig)lt 

1ifference ma.v oe obse~·ved, out these are not sufficiently 

diagnostic. 



Ba.cteriologicb-1 exc.tninu.t ion is the only method or absolutely 

determ1nat1ng the diagnosis. 
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Figure 1. B. suberis fro~ an agu.r c'lope, 72 hours old at Z>7°0, 

stained with Gram's stain. 

(,9 

~igure 2. B. subaris from r 48 hour old milk culture at ~7°C, 

stained with methylene blue to show the reddisp granules. 



:B'igure 3. ~oca.l Lesion., 1 ote the infil tra t.:on of leucocytes and 

the serous eA.u.da te se:paru ting the muscle fi bars c. 1'he 

muscle is undergoing degenerat:on. 

1;,i[.ure 4. T.Ji ver. This photo shovJs the extenci ve deg·enera tion of 

i the cells and the hemorrhagic conc:i tion of tho o:. gan. 



p·gure 5. ,..idney. Note he he orrha ic C1ndition o all ... arts, 
and tle e:ten~ive degeneration of the or an . 

l 

igura 6. Cas n~3ber 11, as o ~ son ait r the s~ ptoms e e 
observed. Note the condition oi the hair cont,position 
0• t e head and earr·,a d th ... Sli ht axr,date ro the 
mouth. 

igure 7. ~ame case ~s bove after 48 hou 
changes in h ir coat,archin of 
head,and the ap ~ r nt sti!- es • 

oi sickness . ote the 
h back,position of 



Pigure So ... abbit inoculated u:th a 72 our old br th crlt-r of 
B.suberis isolated from cork dust used in the packin 
of gra.pes. note the characteristic position . 

~igure 9. ·~abl,it exbibit..:.ng typical symptoms. Inoculated v th 
a 72 hoT~. r old culture of B. suberis isolated from a 
oalf,whioh had died of the disease prod~ced by 
liote the position of the haad,ears, and limbs. -----

l!.,igure lOo abbi t inoculated wit a. 72 o ... old broth culture of 
B •. suber s isolated fro .. corl- .... i~_:. Tote the usual 
position and the typical external symptom0 such as the 
eh ga in hair ooat.dia hoea,position • li bs eto. 








	0000
	0001
	0002
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076

