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Differential Characters of Two Strains of Ciostridium botulinum, 
Type E: Action of 'Toxins in Chickens. 

The isolation and ideiititicatic 111 of 2 strains of CZostridiurn botu- 
Ziituw, type E, incitants o f  2 iatal cases o f  huniaii botulism in New 
1-m-k State, lia\-c. I~eeii i-cpoi-tc(1.'~ '. Siiice type E had not then been 
denioiistrated as an iiicit;iiit ( i liuiiiaii hotulisni in this country, a 
differential s t u d ! -  o f  tlic sti-aiii3 \\ a3 iititlcrtaken, the results of which 
are herein rccor(le(1. -A tliii-(l ( )utl)i-.eak n-itli which a type E strain 
was associated has receiitl!- ht.t.11 reported by Geiger.4 

One strain o f  C/. botziliizzirii I So. 3,7396) was isolated from Ger- 
inati-canned sprats ;' the otliei- strain ( No. 36208) was recovered 
from smoked salmon that liad co1iit3 from Nova S ~ o t i a . ~  

Colorcj* For~ii~rfioiz.  0 1 1  5 i, tlcfil)i-iiiatetl horse blood agar plates5 
the colonies of the "sprat" sti-;titi \*:try in shape and size, have a com- 
para t i \ -$-  graiiu!ai- surface. ;L slightly raised center, and a narrow, 
flattened, irregular periphery. The colonies of the "salmon" strain 
are niore rcgulai-ly round, 1iav.e ;L smoother surface, and a narrow, 
flattened, ~is~ial l -  entire, pei-iphc.r!-. 

-iggZzitiiztrtiw I'rop(>rtic.v. I ) t l i  strains are agglutinated to a sig- 
iiificant clegrcc in  lioniologoiis ; t i i t  iwruni oiily and the agglutinative 
properties are absoi-L)ed frci1il tlicsc. ailtisera by the lionlologous culture 
only, indicating the sprat arid sal i i~m strains to be of distinct agglu- 
tinative groups. 

( ;uiiica pigs. mice, rabbits, and kittens were 
all highly susceptiblc to hoth sl)i-at and saliiion toxins injected sub- 
cutaneously. Chickens also \vc'i-c' highly susceptible to the salmon 
toxin but not to the sprat tos i r i .  Siiice it liad been found that the 
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antitoxins produced against each toxin neutralized the toxins recip- 
rocally, a iurther study was undertaken upon this evidence in 
chickens of a difference between the toxins. 

White Leghorn chickens from 4 to 12 weeks old and weighirlg 
from ,310 to 525 g were employed. The toxic filtrates were obtained 
from cultures grown in portions of the same lot of broth medium, 
under similar conditions. Twenty-nine chickens were tested for 
susceptibility to subcutaneous doses of the fluid toxins, 9 with doses 
ranging from approximately 300 to 4000 guinea pig M.L.D. of the 
sprat toxin and 20 with from approximately 4 to 300 guinea pig 
M.L.D. of the salmon toxin. None of the chickens that received 
the sprat toxin became ill, while all that had the salmon toxin showed 
symptoms characteristic of botulism and many died. The fatal dose 
for these chickens, which weighed from 230 to 315 g, was approxi- 
mately 6 to 8 guinea pig M.L.D. ( I t  is interesting that the toxin 
of the German sprat strain and that of a Russian strain isolated 
from fish and identified as type E by Gunnison, Cummings, and 
Nleyer,6 and transfer of which Doctor Meyer kindly supplied, acted 
similarly in chickens ; the agglutinative properties of the two strains 
were also found to be similar.) 

Attempt was then made to determine whether the blood of normal 
chickens contained a neutralizing substance for the sprat, but not for 
the salmon toxin. Toxin-antitoxin neutralization tests were per- 
formed in mice with (1) mixtures of sprat or salmon toxin and 
normal chicken serum; (2) mixtures of sprat or salmon toxin and 
blood of chickens immunized respectively against each toxin. (Toxoid 
was employed for immunization against the salmon toxin.) Briefly, 
from 0.5 to 1 ml of normal chicken serum afforded mice no protection 
against less than 2 mouse M.L.D. of either toxin, whereas 0.25 ml of 
sera from the immunized chickens protected mice reciprocally against 
from 4 to 8 3T.L.D of the salmon and sprat toxins. 

Since a neutralizing substance was not denionstrated in nornial 
chicken serum, a further possibility was investigated : whether the 
sprat toxin was destroyed after absorption from the subcutaneous 
tissue; or, i f  riot destroyed, for how long a time after injection it 
could be detected in the circulating blood and excreta. 

Four nornial chickens were bled from the veins on the ventral sur- 
face of the wings, and were then given subcutaneous injections of 
from approximately 2100 to 4000 guinea pig M.L.D. of the toxin. 
Blood was collected from 3 in one hour, from the fourth in 2 hours, 
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and from all 4 at 24-hour intervals for 96 hours. From 0.5 to 1 ml 
of the whole blood was injected ininietliately into mice, intra- 
peritoneally. None of those injected with normal blood became ill ; 
all injected with blood obtained from the chickens 111) to 48 hours 
after injection of the toxin died with symptoms of botulism. Two 
of 4 inice iiijected with 72-hour specimens died. None that received 
96-hour specimens were ill. 

Fifteen specimens of excreta were collected at intervals of from 
one hour to 24 hours for the 96 hours, emulsified in physiological 
salt solution, and refrigerated overnight. The material was then 
centrifuged at high speed atid from 1 to 1.5 nil of the supernatant 
was injected intraperitoneally into mice. Only 3 of the 15 specimens 
gave rise to botulism; they were from 3 different chickens and had 
been collected 24.48, and f 2  hours after injection of the toxin. 

Differential characters of two strains of Clostridiztnz 
botztliiizittr, type E. are described. One strain was isolated from 
German-canned sprats : the otlicr f roni Nova Scotian smoked salmon. 
Culturally they can he differetitiated by colony formation on horse 
bloocl agar plates. A4gglutination and absorption tests indicate them 
to he of distinct serologic groups. 

The toxins of both strains were neutralized reciprocally by their 
antitoxins. Tests for toxigeiiic activity denionstrated, however, 
that the toxins were not identical. Subcutaneous injections of both 
toxins uniformly gave rise to syniptoms characteristic of botulism in 
guinea pigs, mice, rabbits, and kittens. White Leghorn chickens were 
highly susceptible to the toxin of the salmon strain but not to that of 
the sprat strain. In chickens 4 to 12 weeks old, approximately 6 to 
8 guinea pig M.L.D. of the salmon toxin gave rise to fatal botulism, 
while doses of the sprat toxin several hundred times as large failed 
to kill or induce symptoms of botulism. The sprat toxin was demon- 
strable in the blood and also in the excreta of some of the chickens 
72 hours after inoculation. 
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