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Toxicity of Acid-Soluble Typhoid Toxin for Laboratory Animals. 
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The reported data’ indicate that the toxins characteristic of the 
typhoid bacillus are identified with the bacterial cell and are present 
in culture-filtrate only as the result of extraction or lysis of the cell. 
More recently Shwartzman and his colleagues have studied the 
“skin reactivity” of rabbits to washings and filtrates of typhoid cul- 
tures. Burnet2 demonstrated the “Shwartzman activity” of typhoid 
“endotoxin” prepared by the method of Besredka. Boivin et aZ.,3 
and Topley et al.‘ have reported recently that certain chemically iso- 
lated components of Ebertlzclla typhosa were highly toxic for rab- 
bits and mice, and stimulated the formation of somatic “0” ag- 
glutinins when given in sublethal doses. 

The present paper summarizes our observations on the toxicity 
of N/4 trichloracetic-acid extracts of defatted typhoid bacilli. The 
extracts were further purified by repeated fractional precipitation with 
dcohol. The purified toxin gave the following analytical data (av- 
erage of 6 preparations) : N 3.1 %, P 1.5%, no reducing sugar before 
hydrolysis, 30-32% reducing sugar (as glucose) after hydrolysis ; 
the biuret reaction was usually negative, the Molisch reaction strongly 
positive, and osazones were readily formed. The toxic material ap- 
pears to be a complex mixture of polysaccharides, free of native 
protein. 

Rabbits are highly susceptible to the toxic somatic antigen- 
complex of E. typhosa, mice are less susceptible, guinea pigs are 
relatively resistant, while rats show little or no effects, when the 
toxin is injected intravenously or intra-abdominally in doses as 
small as 1 to 2 nig. There is, usually, a latent period of about 45 
minutes. With onset of symptoms there is rapidly developing dysp- 
nea, irregular heart rate, vascular engorgement, flaccid paralysis of 
ihe posterior extremities, and diarrhea. Death usually occurs in 

1 For summary of the literature see Topley, W. W. C., and Wilson, Q. S., The 
Principles of Bacteriology and Intmzinity, 2nd Edition, 1938, Edward Arnold and 
Co., London. 
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18-36 hours (90%) , but may occur as early as 1 hour, or as late 
as the 5th day after injection. 

- k r o p s y  findings: Animals dying within 8 hours showed little 
but generalized hyperemia. In several animals that died shortly 
zfter injection, death was due to massive hemorrhage into the peri- 
cardial cavity. Microscopically there was moderate to severe capillary 
hemorrhage in all tissues, including the brain and spinal cord. Ani- 
mals dying later than 12 hours after injection showed severe hy- 
peremia and numerous punctate hemorrhages in all tissues ; the 
lungs usualIp showed severe multiple infarction ; the small intes- 
tine was filled with a bloody matrix of mucus and desquamated 
epithelium ; the Peyer’s patches were swollen, hyperemic, and showed 
punctate hemorrhages. Microscopically the principal features were : 
generalized capillary hemorrhage with consequent foci of necrosis, 
fragnientatioii of the heart musclc‘, and loss of follicular arrange- 
ment, due to edema, in the lynipli-nodes. The adrenals showed 
rapid loss of chroniaffin material 3 hours after injection. 

The toxic somatic antigen-complex is highly active in preparing 
for and eliciting the Shwartzman phenomenon. There is a re- 
ciprocal relationship between tlic size of the preparing and eliciting 
doses. One of our preparations (Lot l7/,4) prepared the skin of 
susceptible rabbits in a close of 0.00025 mg when 5 mg of the same 
fraction was given intravenously 22 hours later. The reaction was 
neutralized by specific homologous antitoxic sera as well as by 
specific antibacterial antiserum. The neutralizing capacity of a serum 
was parallelled by its somatic “0” antibody-content. The highest 
closes of the toxin used for preparing the skin produced hyperemia 
and petechial hemorrhage at the site of injection within 18 hours. 

ConcZzuion : The fraction containing the somatic antigen-complex 
of the typhoid-bacillus is highly toxic. The macroscopic changes 
observed are those attributed to the so-called end~toxin .~  The his- 
topathological changes observed indicate that the effect of the toxin 
is primarily on the blood vessels, damage to which results in degen- 
erative changes in the tissues supplied. A monocytic response is not 
a component of the tissue-response to the toxin. 

5 Arima, R., CentralBl. f. Eakt . ,  I Abt. Original, 1912, 63, 424. 


