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Some biological  p r o p e r t i e s  and c h a r a c t e r i s t i c s  of the antigenic s t ruc tu re  of neurotoxins  ob- 
tained f rom Shigella sonnei, Salmonel la  typhi, and Esche r i ch ia  coli are  descr ibed.  

It has long been known that m i c r o o r g a n i s m s  of the en te r i c  group can produce toxic soluble substances ,  
one dist inguishing feature  of which is the i r  neuro t ropic  action [1, 2, 7-9,  10]. The neurotoxin of Shigella 
shigae has been studied mos t  intensively.  However,  ne i ther  the antigenic s t ruc tu re  nor  the chemical  c o m -  
posi t ion of this toxin has  yet  been finally establ ished.  Even l e s s  is known about the neurotoxins  of other  
m e m b e r s  of the En te robac te r i aceae .  

The object  of the p re sen t  invest igat ion was to study the antigenic s t ruc tu re  of neurotoxins  of m i c r o -  
o rgan i sms  of the en ter ic  group. At the same t ime,  some of the biological  p r o p e r t i e s  of the neurotoxins,  
distinguishing them f r o m  the corresponding endotoxins, were  invest igated.  

EXPERIMENTAL METHOD 

Neurotoxins were isolated by the method of Mesrobeanu et al. [7] from 72 h autolyzates of cultures of 
Shigella sormei, of serologically untyped strains of Escheriehia cell, and cultures of Salmonella typhi. 

Endotoxins were precipitated from supernatants of the autolyzed cultures by five volumes of 96 ~ alco- 
hol after removal of the neurotoxins. The toxicity of the preparations was tested in albino mice weighing 
16-18 g by injection of 0.2 ml of different dilutions of the preparations into the caudal vein, 

To study the action of the neurotoxins on animals, isolated segments of the rabbit intestine were used 
[5]. The antigenic structure of the neurotoxins was studied by Ouchterlony's agar diffusion reaction in its 
micromodification. Precipitating sera against neurotoxins and endotoxins were used. 

EXPERIMENTAL RESULTS 

When undiluted neurotoxins  were  injected the mice  died 1-2 days l a t e r  with genera l  toxic man i f e s t a -  
tions. The development  of p a r e s e s  and p a r a l y s e s  of the l imbs  was obse rved  in mice af ter  injection of some 
neurotoxins  obtained f r o m  recent ly  isolated hemolyt ic  s t r a in s  of E. coli  and S. typhi. Neurotoxins obtained 
f rom s t r a ins  of Sh. sonnei were  l eas t  toxic to the mice.  

The neurotoxins  and endotoxins were  indist inguishable in the i r  toxici ty toward albino mice.  LDs0 for  
neurotoxins  of E. to l l ,  e x p r e s s e d  as the dry  weight of the p repa ra t ions ,  va r ied  between 1.12 and 0.16 mg, 
whe reas  LDs0 of the cor responding  endotoxins f r o m  the autolyzates  was 1.29-0.2 rag. 

I n t r a c e r e b r a l  injection of E. coli and S. typhi neurotoxins  into mice revea led  no inc rease  in the toxi-  
ci ty compared  with the in t ravenous method of adminis t ra t ion.  
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Fig. 1. Dilatation of a segment  of rabbi t  
smal l  intest ine and h e m o r r h a g e s  into mu-  
cous membrane  of segment  following in jec -  
t ion of E z col___i neurotoxin ( l e f t - c o n t r o l ,  
r i g h t - e x p e r i m e n t } .  

Fig. 2. Agar  diffusion reac t ion .  
Upper  and lower  left  wel ls ;  anti-  
s e r u m  against  typhoid neurotoxin; 
uppe r  r ight  well;  typhoid neuro -  
toxin ( s t ra in  5501); lower  r ight  
w e l l ;  endotoxin f r o m  typhoid auto- 
lyzate  ( s t r a in  5501). 

Fig. 3. Agar diffusion react ion.  
Upper  and lower  left  wells;  an t i -  
s e r u m  against  typhoid neurotoxin;  
upper  r ight  well: typhoid n e u r o -  
toxin; lower  r ight  well: neurotoxin 

Injection of E. coli  neurotoxins  into the lumen of an i so la ted  
loop of smal l  intest ine of a fas t ing rabbi t  caused  di latat ion of the 
segment  through the accumulat ion of a s e r o - h e m o r r h a g i c  fluid; 
numerous  h e m o r r h a g e s  appeared  in the mucous m e m b r a n e  of the 
i so la ted  intest ine (Fig. 1). 

The c h a r a c t e r  of the changes in the i so la ted  loop of rabbi t  
intest ine and the absence of any pa r t i cu l a r ly  ma rked  toxic effect  
following i n t r a c e r e b r a l  inject ion of the neurotoxins  a re  evidence 
that  they act  indi rect ly  r a t he r  than d i rec t ly  on the cen t ra l  ne rvous  

of E. coli. sys t em.  The neurotoxins  evidently a t tack the cap i l l a r i e s  f i r s t ,  as 
has  been demons t ra t ed  in the case  of the neurotoxin of Sh. shigae [4]. 

Unlike the endotoxins elevat ing the body t e m p e r a t u r e  in animals ,  neurotoxins  of m i c r o o r g a n i s m s  of 
the en te r ic  group produced hyp the rmia  when injected in t ravenous ly  into rabbi t s  and guinea pigs:  the body 
t e m p e r a t u r e  of the an imals  fell by 2-3 ~ 3 h a f t e r  injection of the neurotoxins  and r ema ined  low for  the next  
24-48 h. Guinea pigs,  which are  re la t ive ly  insens i t ive  to the action of neurotoxins ,  a re  mos t  convenient  
for  invest igat ion of this type. 

A s e r o l o ~ c a l  study of the neurotoxins  r evea led  the i r  complex  antigenic s t ruc tu re .  The neurotoxins  
of E. coli, S. typhi, and Sh. Shigae were  s i m i l a r  in that  they contained speci f ic  components  of the c o r r e s -  
ponding endotoxins (Fig. 2), as  was shown by the pos i t ive  prec ip i ta t ion  reac t ion  between an t i se ra  of the c o r -  
responding neurotoxins  and the homologous Boivin endotoxins or  endotoxins obtained f r o m  autolyzates  of 
the cul tures .  

These  components  included specif ic  po lysacchar ide  groups,  for  an t i s e r a  against  the neurotoxins  
fo rmed  up to th ree  prec ip i ta t ion  l ines  with haptens  of the homologous s t ra ins .  In addition, a f te r  boil ing or  
t r e a t m e n t  with alkali,  the neurotoxins  were  able to sens i t ize  unt rea ted  human or  sheep ' s  e ry th rocy t e s ,  
fu r the r  evidence that  the neurotoxins  contained po lysaccha r ides .  

The neurotoxins  also contained antigens common to the gene ra  Shigella, Salmonella ,  and Escher ich ia ,  
as was  shown by c ro s sed  reac t ions  between different  neurotoxins  and an t i s e r a  against  he tero logous  and 
homologous neurotoxins  (Fig. 3). These  in tergenet ic  antigens have nothing in common with the endotoxins,  
because  antibodies against  them rema ined  in the an t i s e r a  agains t  the neurotoxins  when comple te ly  absorbed  
with homologous endotoxins. 
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The in te rgener ic  antigens were  cha rac t e r i zed  by thermolabi l i ty ,  as shown by the inabili ty of the neu-  
rotoxins,  when heated for  1 h at 80~ to fo rm the cor responding  prec ip i ta t ion  lines.  Toxici ty of the heated 
p r epa ra t i ons  of  neurotoxins to mice was reduced.  It can accordingly be concluded that the in te rgener ic  
antigens also contr ibute  to the toxic effect  of the neurotoxins,  and in all probabi l i ty  they are  p ro te in  in 
nature .  

Neurotoxins of the thyphoid s t r a ins  contained Vi and H antigens,  the f i r s t  was demons t ra ted  by the 
hemagglut inat ion and inhibition of hemagglut inat ion tes ts ;  the second by the agglutination t e s t  with an H- 
diagnostic s e r u m  obtained f rom Salmonel la  miinchen, 

Some neurotoxins  obtained f rom recent ly  isola ted hemolyt ic  s t ra ins  of E. coli contained a hemolyzin  
detectable  by its d i r ec t  action on human e ry th rocy tes .  

No antigen pecul ia r  to the neurotoxin of any one spec ies  of m i c r o o r g a n i s m  was found by the agar  
diffusion test .  The specif ic i ty  of each neurotoxin was de te rmined  by the po lysacchar ide  component,  also 
p r e s e n t  in the cor responding  endotoxin. 

The r e su l t s  regard ing  the antigenic s t ruc tu re  of  the neurotoxins  thus obtained do not agree  with those 
published by Mesrobeanu et al. [7, 8], who found no common antigens in neurotoxins  f r o m  different  m e m -  
b e r s  of the Ea t e robac t e r i aceae  and concluded that  the neurotoxins  contain no specif ic  po lysacchar ides .  

In the i r  antigenic composit ion,  the neurotoxins  studied in the p r e s e n t  work were  indist inguishable,  in 
pr inc ip le ,  f r o m t h e  neurotoxin obtained f rom the S - fo rms  of Sh. shigae, to judge f r o m  the findings of 
El 'ch inova [1], who also found in te rgener ic  antigens in the composi t ion of this neurotoxin. 

In a numbe r  of the i r  f ea tu res  these  l as t  antigens di f fer  f r o m  Kunin's common antigen [6]. I n t e r -  
gener ic  antigens c lose ly  r e s e m b l e  the pro te in  antigens desc r ibed  by B a r b e r  et al. [3]. 
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