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ATOXIC BOTULISM TOXIN (BOTULISM TOXOID,
BOTULISM ANATOXIN).

RoBert GraHAM, E. A. TunnicLirr, AND E. C. McCuLLOCH,
LABORATORY OF ANIMAL PATHOLOGY AND HYGIENE,
UNIVERSITY OF ILLINOIS.

More than twenty years ago Lowenstein® pointed out that
tetanus toxin treated with formalin lost its toxicity in a large
measure without appreciable alteration of its antigenic or im-
munizing value. More recently Ramon? and his collaborators
have developed the possibilities of atoxic bacterial toxins (ana-
toxin) as immunizing agents of merit. As the result of their
investigations diptheria toxoid has replaced diptheria toxin-
antitoxin in European countries as well as Canada in the field
of public health. The same principle of detoxification has been
applied to snake venom and tetanus toxin with encouraging re-
sults, while Weinberg and Goy® demonstrated that rabbits could
be actively immunized to botulism toxins A and B with formalin
treated toxin. The.detoxified toxin was also regarded as substi-
tute for the unaltered toxin in repeated injections of small ani-
mals in preparing antitoxin. The results of their experiments
permitted the suggestion that horses could be similarly treated.

The potential advantages of formalized atoxic botulism
toxin as an immunizing agent prompted a series of experiments
at the Illinois Experiment Station with Cl. botulinum cultures
and filtrates A, B, and C. Varying amounts of formalin (.3 to
.6 percent) were added to filtered and unfiltered botulism cul-
tures. The formalized toxins were then incubated for varying
lengths of time at 37°C to 42°C. The formalin treated toxins
were tested weekly for toxicity by injecting .5 ce to 2 ce sub-
cutaneously into guinea pigs (250 to 300 grams). If inoculated
pigs remained healthy and maintained their weight, the toxoid
was regarded as nontoxic. The time required for detoxification
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varied from one to eight weeks, depending somewhat on the
amount of formalin and the degree of heat.

The protective or immunizing value of the toxoid was de-
termined in guinea pigs and other animals. Ten days after
receiving 1 cec to 3 ce of toxoid guinea pigs were given 5 to 10
lethal doses of unaltered toxin subcutaneously. Death in the
control or untreated pigs receiving the unaltered toxin elearly
showed the protective character of botulism toxoids. (See Tables
1 and 2). A single injection of B and C toxoids provided pro-
teetion in guinea pigs, while larger doses of C toxoid (5 ce) pro-
vided protection in quarter and half grown chickens.

In attempting to protect horses and mules it was found
that a single subcutaneous injection of potent B or C toxoids
(20 ce to 30 ce) followed by exposure in ten days failed to pro-
tect against lethal injections of the unaltered toxins. (See Table
3). Both B and C toxoids that proved nontoxic in guinea pigs
were nontoxic in horses (700 to 1000 pounds) in 20 ce to 30 cc
doses subcutaneously, but the immunizing value in single doses
of 30 ce was negligible. Two injections of B and C toxoids in 20
to 30 cc doses given a week apart to horses provided protec-
tion seven days after the last injection to the unaltered toxin,
(See Tables 4 and 5).

A combination of B and C toxoids administered to horses
simultaneously in amounts which separately protected failed to
protect against a combination of the respeetive unaltered toxins,
while the immunizing value of botulism toxoid A gave irregular
and uncertain results in the preliminary trials.

Summary :

1. Formalin (.8 to .6 per cent) added to filtered or unfil-
tered liquid cultures of Cl. botulism B and C upon incubating
1 or more weeks at 37°C. to 42°C. becomes relatively atoxic.

2. A single subcutaneous injection of 1 to 3 ce atoxic bo-
tulism toxins B and C possesses immunizing value in guinea pigs.
Horses and mules were not protected by single injections of
botulism toxoids B and C (20 cc and 30 ee) but two injections
a week apart protected against ‘the unaltered toxins.
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