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Expe r imen t s  on guinea pigs showed that Salmonel la  t:cphi p o s s e s s e s  encephal i togenic ac t iv i ty  s i m i l a r  
to that  of Mycobac te r ium tubercu los i s .  The d i f ference  is that the a l l e rg ic  encephalomyel i t i s  caused  by 
S. typhi has a m o r e  p r o t r a c t e d  and r emi t t en t  course ,  r a r e l y  t e rmina t ing  in death; in addition, the effect  
can be reproduced  by inject ion of S. typhi  cel ls  without bra in  t i ssue .  

Numerous  invest igat ions  [1-5, 7] have shown that  when an imals  a r e  sens i t ized  with nerve  t i s sue  
mixed with FreundTs adjuvant expe r imen ta l  a l l e rg ic  encephalomyel i t i s  (EAE) r e g u l a r l y  develops.  In this 
connection some in te res t ing  r e p o r t s  have been published indicating that ce r t a in  G r a m - n e g a t i v e  bac t e r i a  
a lso  apparen t ly  p o s s e s s  an act ion of this c h a r a c t e r  [14]. 

The object  of the p r e s e n t  invest igat ion was to s tudy under expe r imen ta l  conditions the poss ib i l i ty  that 
hea t -k i l led  Salmonel la  typhi cel ls  p o s s e s s  an encephal i togenic  act ion and to compare  this ac t iv i ty  with that  
of Mycobac te r ium tubercu los i s .  

EXPERIMENTAL METHOD 

The encephalitogenic properties ofS. t~ strain O90 i were investigated. A culture of the microorga- 
nisms was heated to 56 ~ for 1.5 h and suspended in sterile mineral oil. Suspensions containing 12.5, 2.5, 
and 0.5 mg/ml of bacterial mass (expressed as dry weight) were prepared. 

The eneephalitogenic activity of S. typhi was investigated in experiments on noninbred male guinea 
pigs weighing 300-350 g. The eneephalitogenic mixture was prepared by Waksman's method [6]. Fresh, 
homologous nerve tissue was emulsified in the ratio 3:2 in mineral oil containing different nnmbers of 
S. typhi cells. The mixture was injected intradermally in a dose of 0.2 ml per guinea pig. Some guinea 
pigs were injected with S. typhi cells in mineral oil without brain tissue. The encephalitegenie action of 
S. typhi was also compared with the analogous action of BCG vaccine. 

Suspensions of M. tuberculosis cells were prepared in mineral oil containing 5, 2.5, 0.5, and 0.05 
mg/ml of bacterial mass. Guinea pigs were sensitized with encephalitogenic mixture both with and without 
homologous nerve tissue. 

The severity of the EAE was assessed by a six-point scale as suggested by Waksman [6]. The guinea 
pigs were saerified at the height of development of EAE or on the 30th day after sensitization. 

Sections of different parts of the central nervous system (cerebrum, medullar, lumbar, and thoracic 
portions of the spinal cord) were cut for histological investigation and stained with hematoxylin-eosin. 

EXPERIMENTAL RESULTS 

The first clinical manifestations of the disease (paresis of the hind limbs, disturbance of movement 
coordination) appeared in the guinea pigs sensitized with encephalitogenic mixture containing 12.5 mg 
S. typhi cells/ml (series I) on the 9th-13th day after sensitization. The experimental animals developed 
pareses of the muscles of the hind limbs and their disturbances of movement coordination became more 
severe. The signs of the disease became less marked during the next 7-10 days. 
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Fig. 1. Vascular and inflammatory changes in the brain of 
guinea pigs sensitized with an encephalitegenic mixture includ- 
ing S. typhi cells with (a) or without (b) homologous nerve tissue 
or M. tuberculosis cells with (c) or without (d) homologous 
nerve tissue. Hematoxylin-eaosin. 90x. 

On the 25th-30th day af ter  sensi t izat ion the disease again became more  severe .  The clinical mani -  
festations were mos t  marked during this period.  Charac te r i s t ic  lesions were observed (see Fig. 1) in the 
white mat te r  of the brain  and spinal cord (dilatation and congestion of the blood vesse ls ,  thickening of their  
walls,  formation of pe r ivascu la r  foci of round-cel l  infil tration in the form of "cuffs" and so on). 

When the guinea pigs were sensi t ized with a mixture containing S. typhi cells in a concentrat ion of 
2.5 m g / m l  (series H), the f i r s t  signs of the disease appeared on the 13th-18th day. The course of the 
disease and the pathological changes in the central  nervous sys tem were indistinguishable f rom the picture 
descr ibed in the preceding se r ies  of experiments .  

Reducing the dose of the bacter ia l  component to 0.5 m g / m l  (series III) led to a considerable decrease  
in the encephalitogenic activity of the mixture .  The f i r s t  signs of the disease appeared la ter  in the guinea 
pigs of this group, on the 20th-28th day af ter  sensit ization. The histological changes in the central  nervous 
sys tem also were less marked.  

Unexpected resul ts  were obtained with guinea pigs sensit ized by a suspension of S...:. typhi cells in 
minera l  oil without brain  t issue (series IV and V). 

Charac te r i s t ic  clinical signs of the EAE (pareses of the muscles  of the hind l imbs,  disturbances of 
movement  coordination) appeared in the experimental  animals on the 19th-25th day. The disease could not 
be conf i rmed histological ly in all cases .  The sever i ty  of the clinical picture and the intensity of the h is to-  
logical changes were dependent on the dose of S. typhi cells.  

Injection of a suspension of M__~. tuberculosis  cells in mineral  oil without brain t issue was not followed 
by development of clinical or pathological signs of EAE in the guinea pigs.  

Hence, the action of S. typhi is to a cer tain extent unique. In the overwhelming major i ty  of animals 
the disease was pro t rac ted  and remit tent  in charac ter .  Despite the wel l -marked  clinical and pathological 
manifestat ions of EAE in the guinea pigs,  death of the animals was ve ry  r a re .  We consider  that the ence-  
phalitogenic activi ty of the S. typhi cells when injected in minera l  oil without brain  tissue is an important  
factor .  In this respec t  the action of S. t.vphi differs in principle f rom that of M. tuberculosis .  
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