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The Lethal Dose of the Toxins of Some 
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A C'Oi\DlOX methocl of cl etenni.ning- t11 e immunity prollnc-ecl in sheep 
by the i njection of antigens prrpa.r ecl hom the sporulating anarrobes 
is the i.ntnnnuscular or ~uhc-utn 11 eo ns inj ection of liYin~r culture. 
Pr·oYidell t h:1 t one ha~ had ronsiclerahle experience with the nutigen 
and the organism in qneRtion, liitle objertion can be rai Rell- a nrugh 
answer, 1tS1tally sufficient for practical purposes, is obtai11e(l. How­
ever, not infrequPntly t h e test culture, preparecl in the ;;ame man ner 
as on Jll'eYimls occasions, fails to kill t he eon.trob or test auiuwls that 
sh ould llie, and thus t h e ex.per.iment is rellclerecl Yalneles,;. 

\Yith the exception of ('l. dw?IUJPi (causing black quarter), the 
anae1·obes responsible for ll iseases ill sheep are toxi n procluct•r,;. 'l'hese 
are 07 . septiq ue (brax~·), the lamb clysentery bacillus or('/. 1celchii, 
Type B , \Yi lsclou (lamb dysentery, bloecl pens), C l . oedematifns (black 
<li,;ease), <IIHl r'l . orito,til'us or Cl . lcelrlu·l, TypP ]), \Vilsllon (entero­
toxaemia a 11 c1 ]1\tl py k icln ey cl i ~ea ,;e). 

Sin ce the toxins of the ana er obes are reallily stahi li zell by pre­
cipitat ing toxic filtrates with ammonium sulphate and llrying-, and, 
huiher , s iure the injection of toxin is a m ore aceurate met holl of 
testing a ntitoxic immunity tlum is the inj ection of culture, t ltP w riter 
dec ided to COlll.[Jare the toxicity nf t h e Yariou;; toxins lll i:iheep and in 
mi('e alld g- uinea-pig,;. The results a re prei:iented h ere, in the hope 
t hat they may serYe as a. guidP to others who have 110t had a 
suffic-i ent number of ~heep at thei1· tli;;posal to e;;bblish t he 1·atio 
behYeen toxicities in mice anll sheep. 

All the organisms were· " :oi ngle-celled '· prior to the commence­
ment of (h e test . ~Iorpholog·ic.a 11)·, cnlturally, biocl1 emic-all.,-. nnd as 
regards their pathogenic effect ou gninea -pigs, they behaYe<l in the 
manne1· tle;;!'ribe<l fm t~'pi c~tl -traius. Th e ( 'l. sepft!JII f' and Cl. 
oerlematiens cultnres were originally obtained from the :National 
Collection of 'r ype Cultures, J..~ister Iustitute, t he Cl. ovito,vicus strain 
(R2 ) hom Dr. Bennetts, and the lamb dysentery organ i:;m was a 
suh-culttue of that originally isolated h.'' ~fajor D allin g· . It should 
he not eel that i h is 'l'y pe B straiu was of the " 19:·w ntriety " 
()IontgomeriP a]l(l Rowlands, 1984; Dalling, 1934 ; :Jia:-:ou, 1934), 
an <l t hus rlirl not lHorluce t h P Ppsilon toxic fraction of GlPllll.'. et aha 
(1933). 

All cultm·es wf're gTO\I'll at 37° C. in llohed sou' s meat ln'oth 
(JwrsP fles h ) fnr t lw £ollo,1·ing periorls: Typr B, 2U hours ; Cl. 
SC]Jtl:q ll e, :JG houn;; Cl. oedelllatiens, 48 hours; aucl rz. ocito.ricus, 
5 llays . Af te r fi.ltrati(Jll , first through pulp and tlJen t h rough a 
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B erkdt>ld camlle, the filtnd p,; \Ye rP sut uratPtl with aimuon1um 
cml phatP, the precipitate blotted an<l finn ll:v clri t>cl 1·n T(l.(' U O ove1· 
H 2 SO,. For use 100 mg-JJJ. 1\'Pr e <li ssohP<l in ;)· 0 r.c . of saline 
soluti on . 

ThP miuimmn lethal <lose fo r mi('e and g·uinPa-11i gs wa s estab­
lish e<f i n hun<he<l .-; of :111imals. 1'hP Cl . sepliqve and Tnw H toxins 
ha<l h een w e pa r P<l seYPn .1·ear;; previousl~·, t lw ir t oxicit-i es remaining 
con st ant OYPr this pPr io<l. T he oetlematie ns toxin (toxieity 11·orke<l 
out h y t hP intn.1musr·ulm inj ection of mi rP) awl that of ovitoxieu s 
ll'f' l'E' of l f><'ent prep arat-ion, iheir YalnPs be in g p:-;tahli sh etl 01·e r a 
peri ocl of month s on approxin~<dPly 70 mire . 

'J'lu'- ,\' /i eefi. - .All IH'H' :Yie rinos, mostl~- hammeb and of tlifiel'eu t 
,,·e ig h t:; <l lHl :1ge:;. ::\early dl ha d heen i.hrougl1 :1 loup ing-ill ex p eri­
m ent ; SO lllf> tlnough blue-tongue, bla<'k t[LWl'teJ·, Ol' \'al'iOUS ]Jlani.­
feetli.llg ex perime nts . After t h e i nj ertion (ab ·ays intravenou s) of 
tox in, at )pa st a week "·as allmYPd to Plapse h ef{)l·e th e result w.as 
l'et·onle<l. In somP ca,;ps, sheep r rrPiYetl tlll'ee tli.ffer ent tox in s at 
tli:ffpJ·e nt 1 imP~. However, Rhee p 1Yhi ch Rurvive<l the injection of 
r t. l('(' lr lu'i, 11~· pp n toxin Jl f> \'f>l' l'e('eiYPtl tha t of ('7 . lt' f'lclu'i, Type D 
a ntl rice 1'f' I'Sa. 

\Yh en ex perimeut aiiotl i ntl ica !Ptl t h e approxima! P fata l tlose, 
furthel' tests we rP put up in 11·hi('h "o much tox in prl' kilo-bocl~- ­
\Yeig-bt 1\'<l li g-iYe ll. 

Hr:sn:rs. 
C1. seJd ique. 
~umhe r of ,; heep u;;Ptl : :)8 . 
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.1. If. ::-.1.\ S O:\ . 

'l'u l1e !·erlai11 of k i lling· ;t mon~e, 0·:2 lllg'l ll. "·a .~ ll P I· e~~a r\· . 
nlthongh 0·1 mglll. frPlptPntl,- di1l ~o . Th P .'ilnlP Yari;tl iOJJ occunPd in 
s hreep . 'Olll!' !wing bllPd ,,·ith '2·2 nJ~.fl ll. pPr kilogntm a11d som e 
Ji.l·ing after ha Yi llg' l'('CeiYell 0 (J_;j· :) lltg'lll. per kilog-ralll. lt \l·oul cl 
a ppe:n· ihal more !han :l ·O mg-m. per l; ilog-r;tl ll ,,-, \ ~ 11 ecessn ry to h e 
rP;t so nahl_~- n·rlai11 of a ]d -lJal eftPd. T ;1klug ihP h'tlJ<tl 1l o;:1· .~ ;ti 0·:.! 
mg-m . anrl :1- .) mg-111. (Jer ki.log· rmn for the Jil O U ~e aud ~ h eP p n·~pP ! · ­
tinly . t h e n1tio of mouse to ki logram ;:]Jeep-hod _,-- \\·eight i~ l : 11· ,-1. 

'J'hP time Plapsiug- h et"·een injer-li on anrl 1le; tl h ,-,n iPrl between 
four h o ur~ (:~-,-~ lll g'nl. p<'r k ilogTa lll ) an1l :l() honrs ( :l·(i l llp:lll. pe1· 
ki log-ralll ). Ho\\·e,·er. a ~ a rn l l-' , ,;heep i11_jPr-led 1luring- t he da_,- 11·ilh 
<1 IPI h;tl d o~!-' "Pl'P dt';Hl ne:-;t lllflrlli ng· . 

( '1. ,reft-lu·i, '!\ ·!)(' H. 
::'luLil lH•r of .~ hPr ' Jll i ~Pd : I X. 
\\'pight,; \·;n iPd IJei\1-PP II 12 and :):2 k iJogT;\ 111~. 

TO :\ [(' I T Y. 

Per l.: i1ograrn hod_,. \n·ight . 

~' ' ·!! Il l. H e, 11lt. .\l .um. 

~0-:!-1- [i· 1 · 1- l . ;);) 

Ill- I/ +-f·j··;--r II· /.)-0 . !l 
I ii () ;) -()·Iii) 

10- 1~ ·j··;·t II· ;];)-0 -ki 
I 

.:'II.L.IJ. mic·e (Ui- 18 gms. ) U - 11~ m .c: m . 
• \I.L. I l. g 11 i rwa pit!' (~;)1)-:100 grm<.) 0 1. -l- ll ~ rngm. 

·j·i [ 
+t-;-

i• d E<l.th . 
l i\-1'. 

'1\ tk ing- tlw 'h Pe p ::\J .L.n . to lw ·:2 Jll_g lll. per k i logr<~m. l lt e 
mou~e to ,;]wPp 1·alio i~ 1: fiO. Th e ininYa l lH•I,, <'elt injPr·li on a)l(l 
death Yn r1ed lJeh~<'Pll OJ I<' ho ur (I ·l m gm. pe r ki l og-ram ) <\ltd fou r 
da.n (O·(i(j IJJg·JJJ . pPr blogr;\lll) . Four ~h <-'ep died ,,·it!tiu four h mus, 
tlnee in ho m 18 lo :JG hours, <liJ<t 1lneP i11 hn ut :i to + d <t Y~ . 

( '/ . 1/'Clc ll!l, Tqlf' ] ). 
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LETHAL DOSE OF THE TOXINS OF SOME Al'IAEROBES FOR SI-I EBI' . 

Cl. wBlch?:'~, 'rype ]) toxin gave a sharper end poi.nt m sheep 
than either Cl. septtqtte or Cl. welchii, Ty1Je B , b ecause, with the 
exception of one sh eep , all \Yhi ch receiYed 0· 1 mg-m. (or more) per 
kilogram died, whereas those injected with 0 · OG5 mgm. (or less) 
per kilogram lived. Taking 0 ·1 mgm. per kilogr am as th e lethal 
dosl', the mouse : sh eep ratio is 1: 12 · 5. 

The toxin killed qui ckly , 0 · 26 mgm. (or more) per kilogram 
killing in 1-4 hours. Doses around t he ~f.L.D. killed in l ess than 
24 hours, i.e. overnight t he animals were dea d, only one sheep (0·14 
mgm. per kilogram) surviving this period, to che, h oweYel·, within 
48 hours . However , even after 24 hours this animal was moribund . 

Cl. oPrlematiens. 
Number of sheep used: G. 
-w eights vnriecl between 19 ~mel 24·6 kilogram~. 

TOXICITY. 

Irrespective of weight. Per kilogram body weight. 

)fg m. Result. )Jgm. Result. 

200 j· 8·5 t 
150 t 8 ·0 t 
150 t 7·5 -;-
150 I +·0 I 
50 I 2·0 I 
LO I 1·0 I 

) I.L.I). mice (15- 18 gms.) intmmuscula r inject ion- O·OI:i- 0·08 mi(m. 
t = death . I = Jive. 

The small number of sbeep u sed does uot allow t he <hawing of 
condusions, hut assuming 7 · 0 mgm. per kilogram to he a lethal close 
for :-;beep, the mouse to sheep kilogram n1tio is in t he reg ion of 
1 : 100 . 

The three animals which su ccumbed, died within 24 h ours . 

S u MMARY . 

The lethal do;;e of the toxins of four anaerobes h as heen :tscer­
tained in mice, sh eep , and in two instance;; in g uinea-pig:-; abo . The 
mou~e : kilogram-bmly-,,·eight--,:heep 1·atio io :ts follm1·s : -

Cl. septi(j'tt.e 1:17 ·5, Cl. welchii, 'J1ype H 1:60, Cl . 'tcelch i,l , 
Type D 1: 12·5 ancl Cl. oNlematiens 1:100. The last 
ratio was anived at by the use of ouly six sheep a11rl is 
thus approximate . 
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