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In a g r e e m e n t  with data in the l i t e ra tu re ,  a p ro tec t ive  effect of aminohydroxyacet ic  acid (AHAA) 
was obse rved  as  an inhibi tor  of 4 - a m i n o b u t y r a t e : 2 - o x o g l u t a r a t e - a m i n o t r a n s f e r a s e  (GABA-T) 
in convuls ions  induced in mice  by th iosemica rbaz ide  (TSC), a g lu tamate  deca rboxy la se  in-  
hibitor .  A s i m i l a r  but somewhat  weake r  act ion was exhibited by sodium hydroxybutyra te  
(NaHB). Meanwhile, combined adminis t ra t ion  of NaHB with AHAA reduced the intensi ty of 
i ts  ant iconvulsant  effect  with r e s p e c t  to TSC and reduced the accumulat ion of GABA in the 
b ra in  c h a r a c t e r i s t i c  of the act ion of AHAA. Compet i t ion between AHAA, NaHB, and GABA as  
s t ruc tu ra l ly  c lose ly  s i m i l a r  compounds for  GABA-T or  the GABA-ergic  r e c e p t o r  is pos tu-  
lated.  
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Gamma-aminobu ty r i c  acid (GABA) is known as a na tura l  metabol i te  of b ra in  t i s sue  and an inhibitory 
media tor .  P r e p a r a t i o n s  of GABA a r e  used at the p r e sen t  t ime  for  the c l in ical  t r ea tmen t  of ce r t a in  patho-  
logical  s t a t e s  [5, 6]. It is accordingly in te res t ing  to study the mechan i sm of action of subs tances  affecting 
GABA metabo l i sm.  Among them, spec ia l  attention is dese rved  by aminohydroxyacet ic  acid (AHAA), an in-  
h ibi tor  of the enzyme GABA-T (4-aminobutyra te  : 2 - o x o g l u t a r a t e - a m i n o t r a n s f e r a s e ,  E.C. 2.6.1.19). F o r  this 
r ea son  AHAA i n c r e a s e s  the accumulat ion of GABA in the bra in  and thus leads to the development  of a num-  
be r  of depr iming  effects ,  including an ant iconvulsant  effect  [2, 3]. Another  subs tance  connected with GABA 
metabo l i sm is hydroxybutyr ic  acid, one of i ts  convers ion  products  in the brain.  

Bear ing  in mind the s t ruc tu ra l  s imi l a r i t y  between these  substances  and GABA [8, 10], it was decided 
to study the effect  of hydroxybutyr ic  acid on the effects  of AHAA mos t  c l ea r ly  connected with i ts  typical  in-  
hibition of GABA-T. The following effects  we re  chosen:  the p ro tec t ive  action agains t  s e i zu r e s  evoked by 
th iosemiea rbaz ide  (TSC), due chiefly to inadequate fo rmat ion  of GABA f rom glutamic acid, and elevation of 
the GABA level  in the brain ,  one cause  of this ant ieonvulsant  effect of AHAA. 

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

Exper imen t s  we re  c a r r i e d  out on albino mice  weighing 18-22 g, divided into eight groups rece iv ing  
the following t rea tment :  group 1) 0.85% NaC1 (control), 2) TSC in a dose  of 15 mg/kg ,  3) NaHB (sodium 
sa l t  of T-hydroxybutyr ic  acid) in a dose  of 500 mg/kg ,  4) NaHB combined with TSC in the above doses ,  5) 
AHAA (Upjohn Co., USA) in a dose of 25 mg/kg ,  6) AHAA and NaHB, 7) AHAA and TSC, 8) a combinat ion of 
AHAA, NaHB, and TSC in the above-ment ioned  doses .  AHAA and NaHB w e r e  injected in t raper i toneal ly  and 
TSC subcutaneously;  in the exper iments  with combined adminis t ra t ion ,  all  the subs tances  w e r e  injeated at 
the @ame t ime.  The solutions were  made  up before  the exper iment  and injected in doses  of 0.1 ml /10  g 
body weight. In exper imen t s  to study the convulsions and ant iconvulsant  effect  the latent  per iod  and f requen-  
cy of onset of the se izu res ,  the seve r i ty  of the chronic and tonic components ,  and the mor ta l i ty  were  r e -  
corded;  each group contained 40 mice .  The GABA content  in the bra in  t i s sue  was de te rmined  in mice  of 
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Fig. i. Effect of TSC (15 mg/kg), 
NaI-IB (500 mg/kg), AHAA (25 mg/ 
kg), and their combinations of 
GABA content in mouse brain tis- 
sue. Abscissa ,  substances  used; 
ordinate,  GABA content ( in #g /g  
wet weight of tissue). 

the s a m e  groups;  each group consis ted of seven o r  eight animals.  
The mice  were  decapitated 60 min af ter  injection of the p r e p a r a -  
tions, the brain  was quickly removed and frozen with liquid n i t ro -  
gen, and the GABA content was determined by paper  ch romatog-  
raphy [1]. The resul t s  were  subjected to s tat is t ical  analysis  by 
Student 's method. 

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

TSC, in the dose used, evoked convulsions in 98% of the 
animals,  half of which died in the p resence  of severe  clonieotonic 
convulsions.  The latent period of these convulsions varied be-  
tween 50 and 90 rain (mean 77 min). NaHB appreciably weakened 
the eonvulsant effect of TSC: in 30% of mice  the se izures  were  
completely prevented (total absence  of se izures  during obse rva -  
tion on mice  for  5 h); in the remaining 70%, although se izures  
occur red ,  they were  much weaker  and the latent period was s ig-  
nificantly lengthened (to 170 min). AHAA, in the dose used, c o m -  
pletely prevented the paroxysmal  effect of TSC: in all 100 % of 
mice in observat ions  last ing 5 h not only were  no se izures ,  but not 
even any slight spasms  were  observed.  However, the protect ive  
effect of AHAA against se izures  induced by TSC was much weaker  
if the animal received NaHB together  with AHAA. In this ca se  
AHAA no longer  gave 100% protect ion against  se izures  evoked by 

TSC; a lmost  half of the animals developed convulsions,  although af ter  a longer  latent period than in the con-  
trol. 

Since a fall in the GABA level in the brain tissue is one of the main causes of the convulsant effect of 

TSC, and since their effect on this process could be one reason for the protective action of the tested drugs 

in convulsions, the GABA content was determined in the brain of the animals of all eight groups studied. 
The first result of these experiments (Fig. I) was to show that TSC significantly lowered the brain GABA 
level. This is in agreement with data showing inhibition of glutamate decarboxylase activity by TSC. AIIAA, 
as a powerful inhibitor of GABA-T, by delaying conversions of GABA, increases its content in the brain tis- 

sue and, if given together with TSC, it prevents the fall in the GABA content characteristic of the action of 

this substance. The reason is evidently that AHAA inhibits GABA-T activity much more than TSC inhibits 
glutamate decarboxylase activity; for that reason the increase in the level of GABA in the brain is much 

greater than its deficiency. At the same time, it was shown that NaHB also reduces the degree of decrease 
in the GABA level caused by TSC. This is presumably connected with the ability of NaHB to inhibit GABA-T 

activity. NaHB hasbeen shown to be a competitive inhibitor of GABA-T in experiments in vitro [8]. Since 

this inhibition is only slight in degree (only 18%, even with a concentration of NaHB of 10 -2 M), in the pres- 

ent experiments NaHB did not increase the GABA level in the control animals; however, under conditions 
of deficient GABA formation, the NaHB competing with it possibly inhibited GABA-T by a greater degree, 

with a consequent more marked increase in the brain GABA level. 

It is imPortant to emphasize that combined administration of AHAA and NaHB led to a sharp decrease 

in the accumulation of GABA in the brain tissue characteristic of AHAA (Fig. i). This decrease took place 
both in response to injection of a combination of NaHB and AHAA only, or a combination of NaHB with AHAA 

and TSC. In both cases the addition of NaHB almost halved the accumulation of GABA taking place under the 
influence of AHAA. This was presumably connected with a decrease in the quantity of AHAA reacting with 

GABA-T, as a result of competition for the enzyme with NaHB. The latter, although a weaker inhibitor of 

GABA-T than AHAA, could nevertheless compete with it for the enzyme, for it was injected in a dose 20 

times larger than the dose of AHAA. 

The results thus demonstrated the antagonistic action of NaHB on the effects of AHAA. This action 
was manifested as an influence both on the anticonvulsant activity of AHAA and on its ability to cause ac- 

cumulation of GABA in the brain  t issue.  NaHB weakened the protect ive  effect of AHAA against TSC-induced 
convulsions and reduced the degree  of the cha rac te r i s t i c  accumulat ion of GABA in the brain.  The inhibitory 
effect of NaHIB on GABA accumulat ion in the brain  t issue is conjectural ly  based on the s t ruc tura l  s imilar i ty  
between GABA, NaHB, and AHAA, which could be responsible  for their  competi t ion for  the active cen te rs  of 
the GABA-T enzyme. The fact that in the group of animals receiving AHAA and NaI-IB, TSC never theless  
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evoked convuls ions  in some  mice ,  although the GABA level  in the b ra in  of the an imals  of this group was 
not lowered,  is in a g r e e m e n t  with views [4, 5] indicating the absence  of comple t e  c o r r e l a t i o n  between the 
deg ree  of p red i spos i t ion  of the bra in  to s e i zu re s  and the GABA level.  Weakening of the ant iconvulsant  ef-  
fect  of AHAA by NaHB could also be  the r e su l t  of a f ac to r  such as compet i t ion  of NaHB and AHAA with 
GABA for  the GABA-ergic  r ecep to r .  
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