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Subcutaneous inject ion of fixed r ab i e s  v i ru s  into albino r a t s  weighing 100-120 g i s  followed 
by a d e c r e a s e i n t h e 3 , - a m i n o b u t y r i c  acid (GABA) concentra t ion in the an ima l s '  b r a in s .  An 
inc rea se  in the act ivi ty of GABA-v~-ketoglutarate  t r a n s a m i n a s e  also is observed  in the bra in  
t i ssue  of an imals  vaccinated against  r ab i e s .  
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Evidence has  now been obtained that 3 , -aminobutyr ie  acid (GABA) m e t a b o l i s m  is  connected exc lus ive-  
ly with the act ivi ty of b r a i n  n e r v e  cel ls  and mainiy  concerned with inhibition [3, 7]. Pha rmaco log i ca l ,  
hormonal ,  and other  f ac to r s  have been  shown not to cause  any apprec iab le  deviat ion in the dis tr ibut ion of 
f r e e  amino acids (including GABA) in the animal  bra in  [8, 9]. The  absence of any sharp  changes in the 
b r a in  GABA level  even in the se izure  s ta te  indicates  that constancy of the GARA level  is v e r y  impor tan t  
fo r  the act ivi ty of  the ne rvous  s y s t e m .  

Meanwhile the w r i t e r s  have shown that a f t e r  i n t r a c e r e b r a l  infection of an imals  with fixed rab ies  v i rus  
there  is a s ta t i s t ica l ly  significant d e c r e a s e  in the b ra in  GABA level  and an i n c r e a s e  in the act ivi ty of GABA- 
o~-ketoglutarate t r a n s a m i n a s e  [2]. It was accordingly  decided to inves t igate  the GABA m e t a b o l i s m  of the 
an imal  bra in  a f te r  immuniza t ion  with fixed rab ies  v i r u s .  

E X P E R I M E N T A L  M E T H O D  

The  Moscow vaec ina l  s t r a in  of fixed r ab ie s  v i rus  was used.  Exper iments  we re  ca r r i ed  out on albino 
r a t s  weighing 100-120 g immunized  with dec reas ing  dilutions of fixed rab ies  v i rus  {from 10 -4 to 10 -3) sub-  
cutaneously  in the abdominal  wall  in doses  of 1 ml  daily fo r  14 days .  None of the vaccinated an imals  de -  
veloped the d i sease  o r  died. Control  an imals  were  immunized  with a p lacebo p r e p a r a t i o n  made f r o m  unin- 
fected rabbi t  b ra in  under  the s ame  conditions. In the course  of the exper imen t  the immunized  and control  
an imals  were  decapi ta ted on the 4th, 6th, l l t h ,  and 15th days  af ter  the beginning of immunizat ion and the 
bra in  was quickly r emoved  and homogenized.  

Glu tamate  deca rboxy la se  (GDC; EC 4.11.15) act ivi ty was de t e rmined  as desc r ibed  by Yakovlev [5]. 
The  GDC act ivi ty was es t imated  f r o m  the i nc r ea se  in GABA in the exper imenta l  sample  [1] ~ The  incubation 
mix tu re  (2.1 ml) cons is ted  of 1 ml homogenate  (200 mg f resh  tissue} in 0.1 M Na, K-phosphate  buffer ,  pH 
7.0; 1 ml  (1 #mole) of pyr idoxal  phosphate  and 0.1 ml  (50 #mole) of a solution of glutamic acid. The  s a m -  
p les  were  incubated fo r  1 h at  37~ in an a tmosphere  of n i t rogen.  The  react ion  was stopped by  addition of 
8 ml 96% ethanol.  The  tes t  solution was applied in vo lumes  of 10 #l to Whatman No. 3 chromatography  p a -  
p e r .  Frae t ionat ion was c a r r i e d  out for  24 h. 
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TABLE 1. GABA Concentrat ion and GABA 
-ce-ketoglutara te  T r a n s a m i n a s e  Activity in 
Bra in  T i s s u e  of Albino Rats  on Second Day 
af te r  Immuniza t ion  with Fixed Rabies  Vi rus  

Stattstfcal 
index 

M 
~ m  

P 

GABA concentra- 
tion (in mg %) 

expt. control 

19,5 24,4 
0,16 0,16 

15 15 
<0,05 

Transaminase ac- 
tivity (i~l/lmole co- 
glutamate/g tissue/ 
h at 37~ 

expt. control 

28,7 25,7 
,8 0,5 

8 
<0,05 

Transaminase (4-aminobutyrate: 2-oxoglutarate amino- 
transferase: EC 2.6.1.19) activity was determined by a 
slightly modified method of Roberts [6]. The enzyme ac- 
tivity was es t imated  f r o m  the i nc r ea se  in glutamic acid 
[4]. The incubation mix tu r e  (1.2 ml) consis ted  of  I ml  
homogenate (400 mg of f r e s h  t issue)  in t r i s - a c e t a t e  
buffer ,  pH 8.2; 0.1 ml  (1 #mole) pyr idoxal  phosphate;  
0.05 ml  (40 pmole) GABA,  and 0.05 ml  (40 #mole) ce 
ketoglutar ic  acid. After  incubation (1 h, 37~ the p ro te ins  
were  prec ip i ta ted  with T CA in a final concentrat ion of 3%. 
The supernatant  was washed with three  por t ions  of e the r  
to r e m o v e  T CA and applied in por t ions  of 10 #1 to the 
ch roma tog ram.  

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

In the expe r imen t s  of s e r i e s  I the dynamics  of the GABA concentrat ion was invest igated in the b ra in  
t i s sue  of an imals  immunized  with fixed rab ies  v i ru s .  The  exper imenta l  r e su l t s  showed that on the fourth 
and sixth days  a f t e r  the beginning of vaccinat ion  no significant d i f ference  was p r e s e n t  in the GABA concen-  
t ra t ions  in the bra ins  of the vaccinated  and control  an imals .  

As Tab l e  1 shows, on the l l t h  day (exper iments  of s e r i e s  1I) a f te r  inject ion of the vaccine  there  was 
a significant fall  in the GABA level  in the b r a in  of the immunized  animals  (P < 0.05), whereas  the GABA 
concentrat ion in t heb ra ins  of the an imals  rece iv ing  the placebo was not apprec iab ly  different  f rom n o r m a l .  
On the 15th day a f t e r  the beginning of immunizat ion  and l a t e r  no significant changes in the GABA concen-  
t ra t ion w e r e  obs e rved in  the b ra in s .  The  d e c r e a s e  in the GABA level  in the b ra ins  of the vaccinated an imals  
was obse rved ,  it will be  noted, before  the appearance  of v i ru s -neu t r a l i z ing  antibodies in the blood. F o r  
ins tance,  antibodies appeared  on the 15th day a f t e r  inject ion of the vaccine  (neutral izat ion index 1072). The  
blood antibody level r emained  high l a t e r  during the expe r imen t s ;  On the 20th and 30th days  the s e r u m  neu-  
t ra l iza t ion index was 1288, and on the 45th day i~ was 5012. 

The fall in the GABA level on the llth day after the beginning of vaccination shows that the brain 
responds  to injection of fixed v i rus  antigen much sooner  than specif ic  v i rus -neu t r a l i z ing  antibodies begin 
to appear  in the blood. 

In the exper imen t s  of s e r i e s  III the act ivi ty of the enzyme s y s t e m s  of synthesis  and subsequent  con-  
ve r s i on  of GABA was invest igated in t h e b r a i n s  of the vaccinated animals  on the l l t h  day,  i .e . ,  when the GABA 
concentrat ion in thebra ins  hadfal len.  T h e s e  expe r imen t s  showed that the GDC act ivi ty  in t heb ra in s  of the 
vaccinated animals  was indist inguishable f rom that in the bra in  t issue of the control  animals .  A study of 
the act ivi ty of GA]3A-a-ke toglu ta ra te  t r a n s a m i n a s e  showed (Table 1) a s ta t i s t i ca l ly  significant  i n c r e a s e ,  
consis tent  with the dec rea se  in the GABA concentra t ion in the bra in  under  the s a m e  exper imen ta l  conditions. 

The  resu l t s  of  these invest igat ions thus indicate that the GABA s y s t e m  of the b ra in ,  which r a r e ly  
undergoes  changes even under  pathological  conditions, proved to be sens i t ive  to r ab i e s  Vaccination. Th i s ,  
in turn,  is evidence that vaccinat ion is  an e x t r e m e l y  powerful  s t imulus for  the nervous  s y s t e m .  
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