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In 1976 a toxigenic strain of Clostridium botulinum was isolated
from feces of a clinical case of Infant Botulism (IB). This strain,
identified as type B 657, was extensively studied at the CDC due to
its erratic serological behavior: low titer of this neurotoxin could be
neutralized with B antitoxin while higher titers (100LD,; and up)
were not. Also, it was noted that lesser amount of antitoxin B 657
was required to neutralize the toxin B control than its own toxin [1].
Later on, I showed that this strange serological behavior was due to
the presence of a second toxin, type A; hence, I defined this strain as
serological subtype Ba [2].

Besides its dual antigenicity, results of neutralization tests run
at different concentrations of Ba 657 toxin (from 10 to 20,000LD, )
showed an apparent incongruous behavior in the consumption of
antitoxins B and A when compared with what we know on toxin-
antitoxin reaction of botulinal neurotoxins (BoNTs) A and B [3-5].
Even more important, comparative lower titers of antitoxins B and
A (from Ba 657 antitoxin) were required for the neutralization of
BoNTs A and B control (Table 1).

These serological results had little or no impact when they were
reported. However, i) the increased interest in BoNTs research
recorded in the last two decades driven by its application in several
scientific fields, ii) the development of genomic, proteomic and
molecular biochemistry methods applied to the study of BoNTs,
iii) the emphasis of genetical research on the structure of complex
genetical strains as the serological subtypes Af, Ba and Baf [6-8], and
iv) the production of the genetical variant A4 (fraction A from Ba
toxin) as holotoxin in a nontoxigenic C. botulinum expression system
[9], those serological results summarized in Table 1 attain a particular
relevance. In this context, the following comments may be pertinent:

1. Concentrations of toxins B and A of strain Ba 657 were
roughly estimated to be 95% B and 5% A. Same concentrations were
arbitrarily estimated for their respective antitoxins, by analogy with
concentrations of toxins and antitoxins recorded on strain Af 84 [10].

2. If it is generally accepted that the specificity of an antibody is
unique to its own antigen, then the specificity index of a homologous
toxin-antitoxin system correspond to the unity, i.e. is equal to 1. It is
necessary to note, however, that in this work the serological tests were
performed with crude toxins and polyclonal antitoxins. So, the term
specificity intends to define the effectiveness of antitoxins in terms of
amounts of their consumption in the neutralization tests, rather than

Table 1: Cross-neutralization tests of botulinal neurotoxins Ba 657, A 110, B
CN5009 and antitoxins Ba 657, A 110 and B, at 2,000 LD, test level [2].

i Antitoxins i i
Strains 1(—3;' n)s - S’I)sggl)?ty Results?
50 Type | Dose (antl—LDso)
Ba 657° 2,000 | Ba657 2,000 1 0/12
A 110° 2,000 A 110 2,000 1 0/12
B CN5009° | 2,000 B 2,000 1 0/12
A 110 2,000 | Ba657 (700) 35* 57 0/12
B CN5009 | 2,000 | Ba657 (100) 95* 21 0/12
B 1,900 B 130,000 0.0146 (-68) 0/12
Ba 657¢
A4100 | A110 67,000 0.0015 (-670) 0/12

!Specificity Index: Ratio of consumption of the homologous antitoxins to the
consumption of the heterologous antitoxins.

2Mice dying in 72 h/number injected.

3Controls of titer and specificity.

“Estimated 95% and 5% respectively of neurotoxins and antitoxins B and A of
the strain Ba 657.

the respective specificities sensu stricto.

3. First paradox: Antitoxin A from Ba 657 toxin is 57 times
more specific for a heterologous toxin (A110) than for its own toxin
(A4). That is, only 35 anti-LD,  of antitoxin A (5% of the 700a-LD, )
neutralize 2,000LD,, of A 110 toxin.

4. Second paradox: Antitoxin B from Ba 657 is 21 times more
specific for a heterologous toxin (B CN5009) than for its own toxin

(B).

5. Taking into account these results, both toxins of Ba 657 strain,
but specially toxin A (A4), appear as powerful antigens. So, they could
liberally be called “hyperantigens”.

6. A great amount of antitoxin A 110 (67,000 anti-LD,) is
required to neutralize 100LD,, of toxin A4, another indication of the
strange antigenic structures of this toxin. To add more complexity to
this behavior, it has been reported that A4 toxin is, by weight, around
1,000-fold less toxic than other A toxins [11].

7. From the serological standpoint, these results would permit to
infer:

a) Antigens B and A4 (both from Ba 657 toxin) appear as highly
effective for the preparation of anti-AB vaccine.

b) Likewise, their antitoxins for the treatment of A or B botulism.

¢) Even considering the comparative lower toxicity of A4 toxin,
clinically could be expected a more serious botulism when produced
by serological subtype Ba than that produced by serotypes A or B due
to their resistance to the current A and B antitoxins treatment.

d) The risk of the use of these toxins as a biological weapon for the
reasons stated above.
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