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In albino r a t s  with plague tox i eos i s  no spec i f ic  ant igens  against P a s t e u r e l l a  oe s t i s  can be found in 
the b r a i n  or fluid from the a n t e r i o r  chamber  of the eye,  although they can be de tec ted  in high coneen t r a -  
t ion in the blood and in terna l  o rgans .  

In plague and ~)lague toxicosis marked disturbances of nervous activity are observed [5,6, 9]. A 

decisive role in the genesis of these disturbances is ascribed to the effect of toxic products of Pasteurella 

Destis on the body [2, 3]. 

The objec t  of the p r e s e n t  inves t iga t ion  was to study the poss ib i l i t y  of passage  of breakdown products  
of P. pes t i s  in plague tox icos is  through the b loodbra in  (BBB) and b lood-eye  (BEB) b a r r i e r s .  

EXPERIMENTAL METHOD 

Experiments were carried out on 124 albino rats, animals sensitive to plague toxin. Toxicosis was 

produced by intraperitoneal injection of 4 LDd0 of plague autolysate or cells of P. pestis (strain EV) grown 
at  28 and 37 ~ and k i l l ed  with ace tone .  The an imals  were  k i l led  by decapi ta t ion  30 rain l a t e r  or  in the agonal 
pe r iod  of t ox ieos i s .  Blood was r emoved  f rom the b r a i n  by washing out the v e s s e l s  with phys io log ica l  sa l ine  
through a needle  i n s e r t e d  into the common caro t id  a r t e r y .  To detect  breakdown products  of P. pes t i s  the 
following methods were  used:  1) gel diffusion [8], 2) immunof luorescence  s ta ining of t i s sue  sec t ions  [1 7], 
and 3) the antibody neu t r a l i za t ion  reac t ion  (ANR) [4]. 

Agglut inat ing plague a n t i s e r u m  and an t i se rum containing ant ibodies  aga ins t  f rac t ion  I, p r e p a r e d  at 
the "Mikrob"  Ins t i tu te ,  and a lso  an ant i toxic  plague a n t i s e r u m  kindly p re sen ted  by V. N. Metlin,  were  used 
in the gel diffusion r eac t i on .  F o r m a l i n i z e d  sheep ' s  e r y t h r o c y t e s ,  s ens i t i zed  with f rac t ion  I of P. p e s t i s ,  
we re  used  as  r eac t ing  s y s t e m  in the ANR. T i s sue  sec t ions  were  s ta ined with luminescen t  a n t i s e r a  aga ins t  
c a p s u l o - s o m a t i c  f r ac t ion  and f rac t ion  I of P. oestis. 

E X P E R I M E N T A L  R E S U L T S  

The r e su l t s  of the expe r imen t s  of s e r i e s  I showed that no antigens of P. -pestis could be detected in 
the b ra in  t i s sue  30 rain a f t e r  in jec t ion  of the toxin by the gel diffusion method,  whereas  f rac t ions  I and II 
(toxic) and o ther  unident i f ied  f rac t ions  of P. pes t i s  were  r e a d i l y  de tec ted  at  this t ime in the blood s e r u m .  
In the expe r imen t s  with b r a i n  t i s sue  of r a t s  in an agonal  s ta te ,  no breakdown products  of P_. pes t i s  l ikewise  
could be de tec ted  by the gel diffusion r eac t ion ,  but when the reac t ion  was p e r f o r m e d  with blood se rum f rom 
an ima l s  in an agonal s t a t e ,  c l e a r l y  defined p r ec ip i t a t i on  l ines  were  obse rved  (Fig.  1). 

Inves t igat ion of the p e r m e a b i l i t y  of the BEB by the gel diffusion method showed that  ne i ther  during 
the ini t ia l  p e r i o d  nor during the pe r iod  of marked  tox ieos i s  could antigens of P. oes t i s  be de tec ted  in fluid 
f rom the a n t e r i o r  chamber .  

By means  of the gel  diffusion r eac t ion ,  speci f ic  ant igens were  thus found in the biood s e r u m  of albino 
r a t s  with plague tox icos i s ,  but none we re  found in the b r a i n  or  fluid f rom the eye .  

"Mikrob" Al l -Union Plague R e s e a r c h  Inst i tute ,  Saratov.  (P resen ted  by Academic ian  of the Academy 
of Medical  Sc iences  of the USSR N. N. Zhukov-Verezhnikov.)  T rans l a t ed  f rom Byul le ten '  l~ksper imenta l 'no i  
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Fig.  1. Gel diffusion reac t ion .  
1) B r a i n  supernatant ;  2) blood s e r u m .  
Plague a n t i s e r a :  3) agglut inat ing;  
4) aga ins t  f rac t ion  I; 5) ant i toxic .  

To de te rmine  whether  a local  concent ra t ion  of plague an-  
t igens can form in the b r a in ,  a s e r i e s  of expe r imen t s  was c a r -  
r i ed  out in which b r a i n  sec t ions  were  t r ea t ed  with sloecific 
f luorescen t  an t ibodies .  This method was used  a l so  to i nves t i -  
gate t i s s ue s  from the l i ve r ,  sp leen ,  and lung. As a cont ro l ,  s e c -  
t ions of the b r a i n  and organs  of no rma l  albino r a t s  s ta ined with 
f luorescen t  s e r u m ,  and a lso  t i s s ue s  from expe r imen ta l  an i -  
ma l s  s ta ined with luminescen t  chole ra  a n t i s e r um ,  were  s tudied.  

Examinat ion of b r a i n  sec t ions  of albino r a t s  s a c r i f i c e d  in 
both the ini t ia l  and final pe r iods  of tox icos i s  as  a ru le  r evea l ed  
no sloecific luminescence .  Different  r e su l t s  were  obtained in 
the inves t iga t ion  of sp leen ,  l i v e r ,  and lung sec t ions .  La rge  fo r -  
mat ions  with br igh t  speci f ic  luminescence  of the cytoplasm and 
a negative shadow of the nucleus were  obse rved  among the cel ls  
and in the i n t e r c e l l u l a r  spaces  of these  organs .  No spec i f ic  
luminescence  was found in sec t ions  of o rgans  of no rma l  an ima l s  
t r ea t ed  by the same  method.  The control  with luminescen t  
chole ra  an t i s e rum l ikewise  gave negat ive r e s u l t s .  

The r e su l t s  of this  s e r i e s  of expe r imen t s  indicate  that no l~lague ant igen is p r e s e n t  in the b ra in  of 
albino r a t s  in an amount  de tec tab le  by the immunof luorescence  method. 

In the next s e r i e s  of expe r imen t s  the ANR, an immunologic method capable  of detect ing thousandths 
of a m i c r o g r a m  of plague ant igen [4], was used  to de tec t  min ima l  quant i t ies  of plague ant igens  in the b r a i n .  
However,  this  method a l so  fa i led  to revea l  spec i f i c  ant igen in the b r a i n  t i s sue  of r a t s  s a c r i f i c e d  in the in i -  
t ia l  and final pe r iods  of poisoning.  A high concent ra t ion  of plague ant igen ( t i t e r s  1:4000-1:8000) was found 
in the blood se rum 30 min  a f t e r  in jec t ion  of the toxin,  while in an ima l s  in an agonal s ta te  the antigen t i t e r s  
in the se rum were  h igher  s t i l l  (1:6400-1:12,800). In i so la ted  c a s e s ,  plague antigen was found in low t i t e r s  
(1:20-1:40) in the b r a i n  of both expe r imen ta l  and heal thy control  a n i m a l s ,  as  a r e s u l t  of nons0ecif ic  f ac to r s .  

In fluid taken f rom the eye of an ima l s  in va r ious  s t ages  of t ox icos i s ,  no plague ant igens  l ikewise  were  

found by the ANR. 

F r o m  the a g r e e m e n t  be tween the r e su l t s  of expe r imen t s  us ing th ree  d i f ferent  immunologic  techniques ,  
it can be concluded that the blood and in te rna l  o rgans  of albino r a t s  with plague tox icos i s  contain l a rge  
quant i t ies  of components  of P. pe s t i s ,  but these subs tances  do not pass  through the BBB and BEB. Dis-  
tu rbances  of nervous ac t iv i ty  obse rved  in plague tox i cos i s  cannot t he re fo re  be connected with the d i r e c t  

ac t ion of breakdown produc t s  of P. -0estis on the nerve  ce l l s  of the b r a in .  
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