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From Tables 3 and 4 the following information may be gathered:
the toxins 26 O, Seddon, 192 C, and 178 C are antigenically indis-
tinguishable. As, however, 192 C and 178 C are merely norified
cultures of 26 ¢ and Seddon respectively, one can say that, v the
methods employed, no difference in the antigenic constitution of
their toxins can be elucidated. Further, reference to Table 2 i»di-
cales that the amount of the D toxin fraction of their make-up es
not differ much, if at all. These two toxins and the two Bengtson
strains, 191 C, and 205 C, share two antigens, one of which may be
termed the “ main >’ and the other the °‘ subsidiary ”’ fraction. In
the elimination of the 191 C toxin titration from Table 4, the sub-
sidiary fraction would remain unrevealed, and the other three {oxins
would be considered identical. Tt is obvious from the table that the
expected ratios are not obtained with the use of 191 C' toxin; three
and possibly four figures are ¢“ out ', two of them beyond the Limits
of experimental error and of the method of testing. If the toxin
molecule be considered as containing three fractions C,, C,, and D,
then the apparent discrepancy obtained with the use of 191 C toxin
may be explained. The particular brew employed contained an
excess of the C, fraction and, as follows, the antitoxin produced by it
contained an excess of C, antitoxiu.

As there was the possibility that 191 C toxin readily dissociated,
in vive, from a toxin-antitoxin mixture, a number of tests were put
up to check the point. On three different occasions, mixtures were
made, and their effect on mice ascertained after they had stood for
one hour at room temperature and at 22 C. for 24 hours. The results
did not differ materially from those recorded in Table 4.

In table 5 are vecorded the vesults of the titration of four C
type toxins against the D) and D(r) antitoxins.

Taprwr 5.
Toxins,
Antitoxins., | __ L - _
TD. | e | oame ] 191 C 205 C

‘ T.D. = | 0-01 ‘ n.ont ‘ a.nnos \ n.0nK
, | | 111 :
D 0-05 ‘ v e - | .

| m o) 1 M

P oD = 0 0.005 ‘ noant | agaex | aoanr

LN | = \

D{r) 0-1 - >3 i .

| | (b \ (1/5)

T.D. = Test dose of toxin used. (c.c.)

Central unenclosed figure = ncutralising dose of antitoxin (c.c.).
Figures in [ ] = ratio of one toxin to another.

Figures in ( ) = ratio of one antitoxin to another.

l'rom the data given in Table 5 it is apparent that the amount
of C antitoxin contained in the two D sera is not the same in each
instance D(r) being much the poorer; it will be seen that -3 c.c.
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ANTIGENIC COMPONENTS OF TIIE TOXINS 0T ‘ CL. BOTULINUM

Type B, produces, in the early stages (12-24 hours) of growth only
the Cl. paludis type of toxin, whereas if growth is a Hwed to
continue, this diminishes greatly, to be replaced in large measure
by the Cl. ovitowicus type of toxin.

Further, as has been shown in the C[. welchit group, the animal
to be immunized also enters into the question; depend'»z upon its
“natural ’ immunity and no doubt also on factors u nown, the
antitoxin produced will differ qualitatively as well as quantitatively.
Thus, 1t 1s obvious, arguing from such a standpoint, that this vesti-
gation serves merely as a pointer to further work.

A second and obvious explanation for the sharing of antioens is

that the cultures were mixtures of more +kan one C and th types.
This is a possible but extremely improb: le explanation. nst 1t
are the following facts: (1) the cultures originated in ralia,

South Africa, and America; it is unreasonable to suggest that in each
case the C (two varieties) and the D types were picked up; (2) there
is some regularity in the anti-C content of D sera and the anti-D
content of C sera (Tables 2, 5, 6, and 7). It will be seen that
0-02 c.c. to 0-1 c.c. of D antitoxin uneutralizes 6 to 20 fatal doses of
C toxin, whereas from 01 c.c. 1o 0-5 c.c. of the C antitoxins was
necessary: to neutralize two to seven lethal doses of  toxin. In toxic
filtrates made from a mixture, one would expect greater variation of
the C and D fractions, as judged by the anti-C and anti  content of
the sera. As, in the production of the antitoxins, several (2 to 5)
different brews of toxin were used to produce each antitoxin and as
the anti-C content of the D sera and the anti-D content of the C sera
was always very low, it would appear unlikely that a ~‘~ad culture

18 the explanation of the sharing of antigens. Again regard to
the C toxins—if the irregularity obtained with 191 C - a  anti-
toxin is fo be explained by assumning contamination, a the C

cultures contained this contaminant. As before stated, such an occur-
rence is extremely unlikely.

(CoNCLTSIONS.

Toxic broth filtrates of one A, one B, six C, and ~ne types
Cl. botulinum, and the antitoxins produced by injecting ese trates
into goats have been tested, from the standpoint of working out
antigenic ‘“ make up ”’ of the toxins. The results obtained indi-
cate : —

(1) The A and the B types are monospecific.

(2) The C types contain three components (a) C,, (b) (., and
D. The D fraction is contained in only very slight  ount.

(3) The D type contains chiefly the , ut also a sm: juan-
tity of the C fraction.
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