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11. 

Yhe following table gives a comparison ot the Yarious 

C types aDd the D one as regards their cultural character-

1at1cs etc. It will be seen that any differentiation on 

them alone would be very difficult though there are some 

features in whiCh they differ !rom the A and B types of the 

Cl. botulinum which are given tor the sake or comparison. 
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MORPHOLOGICAL AND QJLTURAL CHARACTERSTICS OF TIB BOTULINUS TYPES. 

Adapted from Table l in "Der botullsmus der Haustierett Thei:Ler and Robinnon (1927). 

Tjpe lt~flity Morphology Staining Chopped Liver ager "'-
meat Hible~ Glucose shake Gelatiye .1% agar serum Glucose Litmus S~ar media 

______ _____ medi• medium 86TAr .~e -~ ·---·-- broth ......!bOr=..:t:.::h:.---=mi=lk=---------

Cl. botulinum A Motile Length 4 to Gram _. Gas ranc:kl As in Gas) lena Gas. Lens Liquefied Uni:rorm Turbid Gas, _ Not co~- lt)erment glu-
(Type A 223 Lister Wldju~ 9-f{ Breadth easily ~imall tur- chop- shaped shaped turbid- turbidity ~~ate~. coa.e, lactose, 
Inst. apa,.robic .9 to 1.2~Y. deeolor- bidity ped colonies colonies ity. Heducea J.cevul.ose, 
~.botulinum B condi• Oval spores ised Meat blaclE- meat formed :formed mal.tose, dex-
(Type B95, Lister tiona usually enaa. trin, glyce• 
Inst.) terminal rol and sal.ic'N 

Cl.botulinum C 
(From R.Graham 
Univ. of l~lino~s 
u.s.A.) 

B.para.botulinus 
(Seddon.) American 
Museum of Natural 
History) 

..O.o• 

-do• 

Cl.botul.inum D -do-
(Theiler and 
Robinson) .... Former-
ly Cl.parabotu1-
inum bovis 

Cl.botulinum C -do-
(equine type) 
Formerly Cl.para­
botulinum equi 

Cl.botu~inum 334 
(A type probably 
identical with the 
C one). 

Length 5 to 
S~Brea.dth 
• 9 .}-( ~:;pores 
oval and 
terminal. 
Filaments 
formed 

L. 3 to 8)·"' 
Br. l,.M. 
Spores oval 
and subter­
minal 

-do~ Gas. No 
Gram - turbidity. 
tortnEJ s,oon Meat not 
appear blackened 

-do-
tifainly 
Grani~- in 
old cultures 

-do• 

£. 4 to 8 JJ.- •do- -do• 
bweet1sb 
smell 

~r •• a to lJ-t 
Spores oval 
and terminal 
short chains 
frequent 

L. 4 to 8~ .fdo-
.Br •• s to lJA 
;)pores term-
inal. Chains 
frequent 

-do- -do• 

-do• 

-do-

Gas No gas. 
turbid- Fluffy 
ity.No co.lonies 
black- like 
ening. bits of 

•do-

•do• 

-do-

-od-

cotton 
wool 

-do-

-od-

-do• 

-do• 

Gas, :fine :Not liqui-
fluf'fy colo- fied 

-do• 

n1es ~ike 
cotton wool 

-do- -do- -do-

-do• -do• -do-

-do- -do• -do• 

-do- •do- -do-

Turbid No gas. 
Growth Floccu­
settles lent 
out growth 
soon which 

-uo-

edo• 

-do• 

-uo-

settles 
out 

-do-

-do-

-do• 

-do-

Acid As A and B 
coagulat- but dextrin 
ed. not fermented 

-do-

-d.o-

-oo-

-uo-

No sugars 
~ermented 

No gas. Fer­
Ip.ents glucose 
lsevulose, 

cA-sueeose, lac-
tose,maltose, 
glycerin, 
inosite and 
galactose 

I 

Gas ano. acid 
1qg~ucose, 
levulose,l.ac­
tose, mal.tose 
glycerin. 
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Type 

Cl.botulinum A 
(Writer's type 
was A.223 Lister 
Institute. 

Cl.botulinum B 
(B 95 Lister 
Institute) 

Cl.botulinum C 
(From R. Graham 
University of 
Illinois,u.s.A.) 

B.parabotulinus 
(Seddon) 
American Museum 
of Natural 
History. 

Cl.botulinum D 
(Theiler and 
Robinson) 
(Cl.parabotulinum 
bovis). 

Cl. bot ulinurn C 
(equine type) 
(Cl.parabotuli­
num equi). 

Cl.botulinum 334 
(A type probably 
identical with tr 
C one 

Man 

Very 
toxic 

-do-

CO~WARATIVE TOXICITY OF THE BOTULINUS TYPES WITH APPROXIMATE 
MINIMUM LETHAL DOSES. 

Adapted from Table III in "Der botylismus der Haustiere ( ''1.,_7 ) with additions. 

·--- ---.---~----
Ape Horse Ox 

rTl 

' 
Sheep Goat Pig Dog Cat Rabbit Guinea White House 

pig rat rat 

• 01 to 
.OOli 
c.c. 
subc. 

.2 c .. c. 
lethal 
in 4 
days 

about 
5 c.c. 
subcut. 

• 01 c.c •• 01 
subcut. c.c. 

subc. 

Not Not .1 to .0001 
sus- sus- 1 c.c to 
apti- cep- S1lbc. .001 
ble tibR (von c.c. 

.0001 Very As 
to slight- white 
.001 c.c ly rat 

-do-

Small 
doses 
subc. 
large 
doses 
per os 

.05 c.c 
lethal 
in 12 
days 
1 
120 c.c 
culture 
per os 

.04 c.c 
subc. 

As in .005 c.c 
Cl.bot. per 
c. kilo 

subc. 

.015 c.c 
subc.lOO 
c.c filt. 
per os 10 
c.c.cul­
ture per 
OS 

-do- -do-

2.5 c.c 
subc. 
About 
200 gms. 
culture 
per os 
not 
fatal. 

-do- -do- -do-

-do- -do-

Er- cube. 
meng- l-3 

sub cut. sus-
.1 to 1 cepti­
c.c. per ble. 

em. c. c. os 
per os 

-do-

Not 
sus­
cep­
ti­
ble 

-do-

-do-

-do-

.001 c.c .001 
subcut. c.c. 
.1 c.c. subc. 
per os 

2.5 c .. c .02 c •. c about -do- -do- -do­
subc.l2 subc. .01 

.001 
c.c. 
subc. 

• 001 c.c 
subcut. 
.1 to 1 
c.c. per 
os. 

c.c.per 2.5 c.c c.c. 
os gave per os . subc. 
no 
result 

5 c.c. 
culture 
per 

.0001 .0001 -do--do-

OS 

c.c. 
per 
Kilo 
sub c. 

c.c 
per 
Kilo 
subc. 

.05 c.c .01 c~c .01 
subc. subc. 

-do-

c.c. 
subc. 

-do-

-do- -do-

-do-

-do-

.001 
c.c 
per 
kilo 
subc. 
1 to 
3 c.c 
per 
OS 

-do-

.001 
c.c. 
subc. 

.001 c.c 
per kilo 
• 1 to 1 
c.c. per 
OS 

-.rdo--:.;; ~ 

-do-

1 c.c 
subc. 

1 c.c. -la:-.-c. 
subc. subc. 
No re- No 
sult re­
per os sult 

House 
mouse 

.0001 
c. c. 
subc. 

-do-

.001 
c.c. 
subc • 

Fowl 

Large 
doses 
per 
OS 

-do-

20 c.c 
per os 
in 
some 
cases 

Duck 

Large 
doses 
pev 
os. 

Pigeon and Ostricl 

.1 c.c. to .5 c.c • 
subc. in pigeon 

.0001 
to 
.001 

30 c.c 
or more 
per os 

c.c. 
subc. 

.0001 
c.c. 
subc • 

No re­
sult 

,--do.-;. 5 c. c 
subc. 
no re­
sult. 

-oo-

40 c.c Pigeon 2 c.c. 
culture subcut. 
per os Ostrich 20 c.c. 

per os. 

No re­
sult 
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(2) Comparison by toxicity for differcpt 'fd!IJ 
species. 

While realizing that toxin antitoxin and serological 

tests form the only comparative standard of any real value. 

it is of interest to note the variation in toxicity of the 

different varieties of the Cl. botulinum c and D types.· L~e 

baa to assume thut the various authors are referring to 

recently ieolated cultures, as in any type the toxicity is 

liable to fall off markedly in the course of time, even 

when constantly subcultured. 

In the original article of 1Jetgtaon (1922) only the 

effects of the toxin o! CJ.. botulinur.l C on certain animal 

apeciea were mentioned. •1'hese included the rabbit, gu.inea 

pig, rat,. mcuse, t.aonkey, pigeon and chicken. In the article 

of Graham and Boughton (1923) however, alno in relation to 

the C type, the effects on a bigr:er variety of a.niroaJ/species 

were described.. As compared with the results of ~ef"gtaon, 

the latter authors :fo~nd that larger doses w·ere x·equired to 

produce ayr.aptoms in fowls., in one case +t?l c.c. of meat 

¥ash culture per os only apparently killing because the 

chicken's resistance ha.d been reduced by roup. A feature of 

the C type of Grru1am and Boughton as described, was the 

large amount of cul tUl~e necessary to produce symptoms in 

cattle and horses, and from the experimental evidence these 

animals must be considered as comparatively speaking resist-

ant to tbD. t particular toxin. 

In his article on the Bacill~s parabotulinu~Seddon 

{1922) gives the toxicity of cultures of the organism for a 

number of a.nimal species but leaves out some of importance 

such as the pig, £Oat, dot, cat, rat and mouse. Theiler and 

Robinson {192?) give the toxicity of the Cl. parabotulinum 

bovia or Cl. botulinum n as it should preferably be called, 

for the domesticated animal species and s~l laboratory 

ani~s. leaving c~t the monkey however. ~his W{mt has been 

recently sup~lied by Meyer and Gunnison \1928), so that the 
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list· is fairly complete. The xaurked toxicity for cattle in 

comparison with horses is noteworthy. 

In their description of Cl. parabotulinum equi, 

Theiler and Hobinaon (1928} give the toxicity for all 

available species of domesticated and laboratory animal~~ 

't.nis organism,as has been mentioned elsewhere (see comparison 

by toxin antitoxin tests). is not distinguishable from the 

Cl. botulinum C of Bergtson and Graham and ~oughton. The 

extreme toxicity for horees as compared with other ani~s1 
may however! eventually cause it to be classified as a 

variety of the C type. It has not yet been tested on monkeys 

so no comparison can be made with other c types from that 

point of view. 

Recently, as mentioned above, Meyer and Gu1mison 

(1928) have tried both tne C and D types as to their toxicity 

for macacus monkeys, and express the opinion that their 

toxicity is much lower ~1an that or either ~1e A or B type 

of the Cl. bot~linum and infer from that that their toxicity 

for man is probably low. So tar no outbreaks of botulism in 

man have been traced to toxins of the c ar D types. It is 

probable that in South Africa such outbreaks would be heard 

of frequently if these types were very toxic for man, as 

meat is frequently eaten half cooked or almost raw and from 

animals which had been dead for some hours before being 

skinned. 

(3) gompariaon byrreans of agglutination tests. 

the serological classification of the A and B types 

of the Cl. botulinum has been carefully studied by Schoenholz 

and Meyer {1925), Wbo employed the precipitin, complement 

fixation and agglutination tests, the latter test being used 

on a large scale. The results were very satisfactory and 

proved of great value in identifying types. 

~enninger (192~) ueed the agglutination test in the 

classification of the Cl. botulinum C types and the B para-
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botulinus of Seddon. He compared them with the A and B typea 

' the results bearing out in a striking manner those obtained 

by the toxin antitoxin tests. 

The writer experienced much difficulty at first in 

the immunizing of rabbits against the washed caltares of the 

Yarioue botulinus types. It was not .round for 1nstance 1 

that washing three times in normal sa.~ine and aubee(luently 
0 

heating to 60 C for one hour was always effective in freeing 

the bacteria from toxin. With strains of low toxicity. not 

much difficulty was e~erienced• but when it came to those 

with powerful toxins. much diffica~ty was experienced at 

first. lhe writer l1ad many setbacks in his earlier attempts 

at immunization! owing to rabbits dying of botulism after 

the second or third inoculation with bacteria from highly 

toxic strains. 
0 . 

Later, form~lized cultures were ueed \.4~ 

Formalin} and even without washing! these proved very useful 
{' 

for immunization. The formalin may cause clumps to form, 

particularly in un~~ahed cultures, but they do not interfere 

with the immunizing properties. 

In order to obtain the bacteria in bulk for 

inoculation of animal~ and for serological tests. the writer 

used the shell broth method described by McEwen (1926). In 

this method, which is a modification of the methods using 

particles of tissue in a fluid medium, the meat is put in a 

~archment diffusion shell, so that it is not actually mixed 

with the broth or other fluid medium. The surface of the 

broth which is usually put up in flasks, is covered with a 

layer of liquid paraffin. :.L'he presence of the meat in the 

diffusion shell appears to produce the requisite anaerobic 

conditions, and one gets a heavy growth without the drawback 

of having meat particles mixed with the bacteria. 

T.he writer has used goats in hie later iwaunization 

workt on account of the smaller risk of losing them, more 

especially from intercurrent infections, and has found them 

to give good antibacterial sera. :t·hey have the additional 
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advantage of giving larger quantities of serum. 

The goats were gi~e~ five subcutaneous inoculations 

at weekly intervals ot a dense emulsion of bacteria. 

commencing with 1 c.c. and working up to 5 c.c. ~he 8 era 

remained ettective tor at least six months when kept in cold 

storage. 

For the tests themselves the writer has not made 

much ase of the ordinary macroscopic agglutination method 

as generally carried out. The reason for this is that 

emulsions of the botulinus types, more particular~y the c 

ones, show a marked tendency to f'orm small bacterial masnes 

which settle out by themselves fairly qu1ckly
1 

leaving the 

medium clear. ~.this tendency was leeJ:> lllal"ked with the A and 

3 types and naturally interfered somewhat with teats done 

by the ordinary macroscopic method. 

It was, therefore, decided to adopt the rapid 

agglutination method of ~uddleson ll926) and referred to by 

Noble (1927). In the writer's hands this method has given 

excellent results. The technique is simple, and the actual 

testa are carried out on a plate of glass divided into small 

squares instead of using tubes. In the firat tests carried 

out by Huddleson using this method, tubes were used but 

were discarded in favour of a flat glass surface. Using a 

Sheet of glass, one can aee the clumps form more readily 

and the results can be read much sooner. 

'i'he amounts of serum used are the same as for the 

usual macroscopic test, but a much smaller quantity of a 

denje emulsion of the bacteria is used. The emulsion should 

be so dense that using the Gate~s nephelometer (1921) the 

platinum loop disappears from sight at a depth of 4 m.m. 

The bacteria are suspended in a 12.% solution of sodium 

chloride. After mixing the serum and emulsio~clumping often 

takes place at once, even without warming, but one should 

warm the plate ot glass up to blood heat oTer a flame and 
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and then read the result. In less than five minutes the 

agglutination is usually complete but the teat ahould be 

read again after fifteen minutes. A series of comparative 

tests will now be given in tables: 

Table 1. 

Ql, botulinum D antiseram (Rabbit). 

l/25 1/100 l/200 l/!)00 l/1000 l/2000 1/f>OOO l/10000 Va:vu 

Cl.bot. (333) .... f - - - -
Cl.pa.rabot 

\1 ko--t:" .. L1trt" 

JS,parabot 

Cl.pa.rabot 

bovis ~.f. .. .f. .... •• 44 .... + 
(D) 
c + i -

(Seddon) .f. -... - - - - -
equi (_c) ++ -... + .. - -

From tbia table it will be seen that Cl. botulinum D anti-

serum will not agglutinate any except the homologous 

bacterial emulsion to any marked degree. 1he organism 

referred to in the table as Cl. botulinum 333 was obtained 

from the carcase of an ani~ wluch had died of lamsiekte 

at Armoedsvla.kte, Bechua.naland {see toxin list). From cross 

toxin antitoxin teats it a}>peared to be different to Cl. 

parabotalinum bovis D and the agglatination test ~hows 

that they are apparently different organisms. 

In the following tables the following symbols have 

been useds 

~+ " very marked agglatination 

.. = definite agglutination. 

- w • = partial 

- • no .. 



Digitised by the University of Pretoria, Library Services, 2013

17. 

Table 2. 

Cl• botulinum D emulsion. 

l/5o 17ioo 1/~oc R5oo Vaooo l/4ooc l7aooo l/16ooo l732ooo : Antisera 
fL ~:n Ct-i 

tl.parabot bovis. ;G! •• ++ ++ ++ ++ ++ + * -
~. parabotulinus 

(Seddon) 

tl• botulinum C 

~1. botulinum .8 

: ~tiglr& 
:cl.botulinwa 

'c 

·~ ++ • l - - - - -

++ 
++ 

++ 
+ 

l 
:J 

- -
- -

- - - -
- - - -

In this table an emulsion of the Cl.parabot. bovis lCl. 

botulinum D) was tested against tour different antisera. fhe 

homologous antiserum was the onl)' one to clump the bacteria 

to any marked extent. 

table 3. 

Cl. bgtu~'num g geg!siog. 

1/50 1/100 l/20( 1/400 1/aoc 1%16oc 1/3200 l/64oo l7l2aoo 
.... ... ..... ... ... ..J.f ... +- ' ; 

tB.pa.rabotulinua 
(Seddon) ~· ~· + ' - - - - -Cl.parabot. bovis lD)4+ l ... . .. + - - -;cl.botulinum .8 ++ '++ + ' - - - -

.. .. .. " 

T.he antisera used tor tnese testa were the same aa those 

used in table 2 and were made by 1mmun1s1ng goats. Again 

the homologous serum was the only one to agglutinate to a 

marked degree. JSYidence of some degree of group agglutinatb 

ia seen in these tests. 

Table 4. 

Cl. botulinum D emulsion. 

.f+ ++ .f+ ++ H ..... + l 

•• + I -- - - -- -
f - - - - - -
' - - - - - - -

In thla table the evidence ot group agglutination is less 

marked tbaD in the two previous tables. Some variation is 

to be expected When using ditterent emulsions and emulsions 

ot the same organism prepared at dif'f'erent times lDa3 giTe 

slightly varying results. 
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Table 5, 

01. botulinum ~ emulsion. 

:Antisera 1Soat) 
Cl. parabot bovis 

1/50 1/100 1/200 1/400 1/aoo l/i6CC1/3200 1/6400 

~·· ,.~·~ D +ft f ~ - -
B.parabotulinus 

tSeddon) 
C1. botulinum 

c t 
Cl. parabot. equi 

(C) .J 

Cl. bot A 

Cl. • B 

-" -

~ 

1 

-
-
... 

-
- -
- -
- -

-
The~. emulsion in this case was not apparently as agglutina­

ble as that in table 4 but the results correspond very 

closely. 

Ia.ble 6, 

B. parabotulinus {Seddon) emu].sion. 

Anti a era 1/50 1/100 1/200 l/400 l/800 l/1600 1/3200 1/6400 1/12800 i-"t~ 
'Ba:i:tai~l 

C1.~boto 
l bovis) »: J+ ..J+ +-J ~· + ' - -Cl. parabot. 

' equi (C) .... ++ ++ ++ ft - -
Cl.botulinum 

c (l) ~-~ ....... • ~ - - - -
Cl.botulinum 

c (2) ..... .... .Jf 4-+ + l ... - -
B. para botulinus ; lSeddon) ... H H ++ ++ ++ .... .. 

Evidence o! group agglutination is well marked in this 

table. the Cl. botulinum C sera were !rom two different 

rabbits and one gave a much stronger agglutination than 

the other. 

Tabll 7, 

Bl ;earabot}ilinus 1Sigdgnl emulsion. 

-
-

-

Antiserum 1/oO 1/lOO l/200 1/500 1/1000 1/2000 1/4000 1/&:CC l/lfCOO l/3200C 
'iSH&t l 

B.pa.rabotu-
++ ++ ~ ~ linus (S=.d- ,. .. ++ .... ++ .... -

don) 
Cl. botullnl.lll 

' c ... .... + - - -
Cl.botulinum 

' '8.e:!tt:a D ( ln.N t s) 4-.f. + .. - -
Cl.botulinum 

l equi C ,. .. .... ++ ++ + - -
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Yhe results are more or leas the same as in table 6, except 

that the equi antiserum gave a stronger reaction than the c 

In table 8 a Cl. botulinum C emulsion was used, thia 

time including an equi antiserum. 

table a. 
Cl. botulinum C emulsion 

Nltiserum {Goat) 1750 lJlO(' 1/200 l/400 1/aoc 1/1600 l/320C l/6400 

Cl.botulinum C .... ++ 
JS. parabotulinus 

(Seddon) .. + 
Cl. botulinus 

D (bovis) ... f .. 
Cl. botulinus 

C (equi) ·~- H 

. .. 
' .. 
.. 

++ 

' 
' 

++ 

-
-

- - -
- - -
- - -

The equ1 anti-serum did not ~glutinate the emUlsion as strongly as the c 
I:~le 9. 

. ;Nitiseriua \goat) 
Cl. botulinum D 

(bovis) 
.B. para botulinus 

(Seddon) 
8l.botulinwn C 

( equ.i) 
Cl. botulinum 

c 

Cl. botulinum c {egui) emulsion. 

l/50 l/100 l/200 l/40C l/800 l/1600 I/3 • l/6400 

.. ~ ~ .. ..... ~ - -
++ ++ 4-f .. ' -
..... 

~·· 
.... .. .. ++ •+ + l 

4-+ .... .... .... + ; - -
The results in thie table show the close relationship of 

the C and C (equi) types. 

Tablt 10. 

Cl. botulinum 334 l c t!:e!l 

Inti serum {Goat) 1/oo ~ 122oo 1/400 1iaoo l/1600 l/320C 1/§400 

Cl. botulinum .D 
:w: (bovis) +.J H .. - .. -

Cl. botulinum C .,. ~ (equi) ... ff .... .f..J .J.,f. -
Cl. botulinum C ++ .f.+ ++ .... -f+ + f -
B. para'botulinus 

(Seddon~ +f .... .ff + -
This table shows tne close relationship of the C, C (equi) 

and 334 types. 

As shown by toxin antitoxin teste, Cl. botulinum 

334 is definitely a c type of the Cl. botulinum. and the 

tests in Table 10 therefore confirm the relationship. 
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Tsabll 11. 

S.a ~otulinum B antisgrum lsga~l· 

Emulsion 1/Po 1/1oo l/2CC l/40C l/800 i/1600 l/320C 1/6400 

Cl. botulinum B ++ +.f ..... .. .. +.f. ... ~ l 
" " A ... ... l - - -.. tt c .... .... t ; 

" " c ,. .. + l - -(equi) .. .. D +f + l - - -(bovis) 
:s. parabotulinus ++ + l - - -(Seddon) 

With Cl. 
IliA 

botulinum ~ antiserum 'goat) only the A emulsion 

was strongly agglutinated. 

:t:aal~ 12. 

Cl. botulinHe C ~at!serum 1soa.tl 

nJmulsjon l/50 1/100 1/200 li40U l/80C 1/1600 1/3200 l/640C 1A2800 

Cl. botulinum A .. i - - - - -
-" .. :a .. ~ + ... - - -

" " c +.J +.f. .... ... ... +.f. +.Y. ~ ' • .. e .. .. .... ..... ~ ... .... 4o.f. +' ' -
(equi) 

l It .. D ,... +, - - - -
(bovis) -B. parabotu.l.inus .... f + - - - -
(Seddon) 

Iabl§ 13. 

a. botulinum C lal&l QDtisarum lsS!!tl 

&~mule ion 1/50 1/lCO l/200 l/4CO l/800 l/l60v l/320C ~6400 J.Ll2§0~ 

Cl. botulimum A 
"'"" 

... J - - - -
• " B ++ .... .. •i 

" .. c +.J ++ .... .... ..... ... f 

tt " c ++ ft +.J .f.+ ++ ·~ .. ~ -
(equi) -• • D 4t+ .... t' + -
(bovis) 

.ff f + B. parabotulinus ++ .f+ ++ 
(Seddon) 
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Table 14. 

C1, botulinum D 'bovis l antiserum lt,;oa~l 

: jliiliioa l/50 1/lCU l/200 l/40li l/8CO l/1600 113200 1/6400 l/18800 

Cl.botulinum A .. l -.. .. B .. ~ .. l -
" .. 0 .... " l -
• .. 0 .. .. .... ++ ~ ' - - -(equi) 
ft • D 4+ ++ ++ ... ++ ++ ++ 4 .. 

(bovis) 
B. parabotulinus +.J .... ... .. .. ' (Seddon) 

Tablt 16. 

B, parabotulinus \§lldll) #ntiserum lgoat), 

lljmul.sion 1(50 lJlOU 12200 l/400 l& l2160C iJ3200 1J6400 

Cl. botulinum A ·~ + + - -
.. " .B • l - - - -
• " c f.+ ++ #- l -
" 11 c (equi) +-+ ++ ++ f - - -
" ft D (bovis) f.f ... +' l - - -

B. para botulinus ++ ++ ++ ++ .f.f 
(Seddon~ 
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CQNCLUGI OllS. 

(l) From the comparative agglutination tests carried 

out • 1 t will be seen that there is a definite gDoup 
U~O"";f-

relatiODShip between~the various types dealt with.%he 

c~ose relationship of the Cl. botulinum C (American 

strain) and the Cl. botulinum C (equi) is shown as well 

aa that of the Cl. botulinum (334) to the other two as 

demonstrated by toxin antitoxin tests. 

(2) !he identity of the~. parabotulinus of Seddon with 

any of the other types was not demonstrated and it 

would appear th.at is a Tariant of the C type. 

(3) The value of the shell broth medium for obtaining 

large amounts of bacterial emulsions of the C and D 

types in particular is emphasized. 

(4) The rapid agglutination test of Huddleson (t~"J..fc) 

can be used for the bacteria o~ Cl. botulinum type and 

has definite advantages over the longer methods. 
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