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Exper imen t s  on albino mice  showed that  the eetyl  e s t e r  of 7 - aminobu ty r i c  acid (CGABA) 
comple te ly  p reven ts  convulsions induced by th iosemicarbaz ide  or  delays the i r  onset and 
i nc rea se s  the duration of the latent per iod  of repeated  convulsions.  With r e spec t  to this 
effect  s y n e r g i s m  was found between CGABA and amino-oxyace t ie  acid. It is postulated 
that cetyl  7 aminobutyra te ,  a lipophilic der iva t ive  of 7 - aminobu ty r i c  acid, can pene t ra te  
through the b lood-bra in  b a r r i e r ,  and its action is media ted  through m e c h a n i s m s  connected 
with the me tabo l i sm  of endogenous GABA. 

It was shown prev ious ly  that the product  of es te r i f ica t ion  of 7 - aminobu ty r i c  acid (GABA) by eetyl  
a l c o h o l -  cetyl  7 aminobutyra te  (CGABA) - potent iates  the effect of var ious  narcot ics ,  induces synchron-  
ization of the EEG, se lec t ive ly  inhibits the invest igat ive react ion,  and i nc rea se s  the r e s i s t ance  of an imals  
to hypoxia [1]. Since cetyl  alcohol in doses  of 10 to 400 mg /kg  showed no evidence of cen t ra l  action in the 
w r i t e r s '  exper iments ,  it can be concluded that  the neurot ropic  act ivi ty  of CGABA is due to the p re sence  
of the GABA in its molecule .  Since GABA is known to penet ra te  with difficulty through the b lood-bra in  
b a r r i e r  and that  cetyl  alcohol is dis t inguished by its high degree  of lipophilicity, it has been postula ted that 
the eetyl  rad ica l  enables the compound to pass  through the b lood-bra in  b a r r i e r .  

When injected into the c e r e b r a l  ven t r i c les ,  GABA has  a p ro tec t ive  effect against  t h iosemiea rbaz ide  
convulsions,  which a r e  caused by the deficient fo rmat ion  of this acid [6, 4]. It has also been shown that  the 
accumulat ion of endogenous GABA produced by amino-oxyace t ic  acid (AOA) [9] leads to a m a r k e d  dec r ea se  
in the convulsant  effect of th iosemica rbaz ide .  

It was the re fo re  decided that the effect of CGABA be studied on the convulsant  effect of t h i o s e m i c a r -  
bazide and the antieonvulsant effect of AOA. 

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

Exper iments  were  c a r r i e d  out on ma le  albino mice  weighing 18-22 g. Th iosemiea rbaz ide  (TSC) was 
injected in doses  of 10 and 15 m g / k g  in a volume of 0.1 mg/10  g body weight. The latent per iod (time be -  
tween injection of TSC and the f i r s t  convulsion), the f requency of the convulsions,  and the in terva l  between 
the f i r s t  and second convulsions were  recorded.  Having rega rd  to the long latent per iod of TSC convulsions 
[4], the substances  studied for  the i r  anit-TSC effect  were  injected in t raper i tonea l ly  30-60 rain a f t e r  TSC: 
CGABA in dose of 10 mg/kg ,  GABA in a dose of 250-500 mg/kg .  In some  exper imen t s  these  subs tances  
were  injected a f t e r  the f i r s t  convulsion. The data for  the latent per iods  of the convulsions were  analyzed 
by Student 's  method and the data fo r  the f requency of onset  of the convulsions by means  of the ~ 2 c r i t e r i o n .  
To de te rmine  the specif i ty  of the ant i-TSC effect,  the effects  of GABA and CGABA were  studied on convul-  
sions induced by leptazol  (the dose in which leptazol ,  injected int ravenously ,  induced clonic convulsions 
and clonic extension was t i t ra ted) .  In addition, in convulsions induced by TSC the effect  of ch lo rp romaz ine  
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was studied; doses of 2-4 mg/kg  were used, in which chlorpromazine  induces approximately the same 
degree of hypodynamia as CGABA in a dose of 10 mg/kg,  as shown by recordings of motor  activity. To 
determine the effect of AOA on that of CGABA, the CT50 index was used (the t ime required for  convulsions 
to develop in 50% of mice  [2]). Changes in CTs0 of th iosemicarbazide  were studied under  the influence of 
CGABA and AOA separa te ly  and in combination. The TSC was injected subcutaneously and the other  sub-  
s tances intraperi toneally.  

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 a dose of 10 mg/kg  induced clonico-tonic convulsions in 95-100% of mice  with a latent period 
of 94 (87.8-100.2) min. These  f igures were obtained in experiments per formed in spring and summer .  In 
la te r  experiments ,  pe r formed in winter, TSC was injected in a dose of 15 mg/kg.  Some animals died during 
the f i rs t  convulsions in a state of tonic extension. Immediately af ter  the f i rs t  convulsion, all the surviving 
mice  developed fur ther  convulsions. As a result  of injection of CGABA in a dose of 10 mg/kg,  the number  
of animals developing convulsions fell by 50% (~2= 4.26, 0.01 < P < 0.05). In the animals which developed 
convulsions despite t rea tment ,  the latent period was s ta t is t ical ly  significantly increased  to 129 (105.3- 
152.7) min. This agrees  with a rea  observat ions of an increase  in duration of the latent period ofparaoxysmal  
d ischarges  in the rabbit EEG [1]. 

If CGABA was injected immediately af ter  the f i rs t  convulsion, fur ther  convulsions were completely 
presented in 20% of mice,  while in the other  animals although convulsions were still observed,  the t ime 
of the i r  onset was postponed by a s tat is t ical ly significant degree:  the interval  between the f i rs t  and sec -  
ond convulsions in the control  was 19 (15.3-22.7) min, af ter  injection of CGABA it was 30 (21.9-38.1) min. 

The effect of CGABA descr ibed above was largely  specific: it was absent against convulsions induced 
by leptazol. In these experiments  no significant increase  was found in the dose in which leptazol induces 
clonic convulsions, namely 55 (51.5-58.5) mg/kg,  Or tonic extension, namely 75 (74-76) mg/kg.  

The protect ive effect of CGABA against convulsions induced by TSC was not, in all probability, de te r -  
mined by the musc le - re laxan t  action of the compound. As experiments on cats have shown, CGABA in a 
dose of 10 mg/kg  has no effect on neuromuscu la r  conduction. The value of ED50 with respect  to musc le -  
relaxant action in experiments  on mice (revolving rod) was 45 (37-55) mg/kg,  whereas  a distinct protect ive 
effect against convulsions induced by TSC in mice was observed af ter  injection of CGABA in a dose of 
10 mg/kg .  Support for  the view that this effect of CGABA is not due to hypodynamia was evidently given 
by the resul ts  of the experiments with chlorpormazine  a l so .  In doses of 2-4 mg/kg,  in which ch lo rp roma-  
zine definitely reduced motor  activity, it did not reduce the frequency of convulsions nor  did it increase  
thei r  latent period. The use of the CTs0 test  demonstra ted mutual additive relations for  CGABA and AOA. 
In the control,  for  instance, CTs0 for th iosemicarbazide  (in a dose of 15 mg/kg) was 65 min. After  inject ions  
of CGABA (10 mg/kg  30 min after  TSC) CTs0 for  th iosemicarbazide  was increased to 82 min. Depending 
on the dose given, AOA could completely block the th iosemicarbazide  convulsions o r  delay thei r  onset.  
After  injection of AOA (15 min before TSC) in the dose of 15 mg/kg  which was used in these experiments ,  
CTs0 for  th iosemicarbaz ide  was increased to 94 rain. With a combination of AOA and CGABA (the substances 
were injected in the above-mentioned doses and at cer ta in  intervals) CTs0 increased to 170 min; i.e., the 
combined effect was approximately the sum of the components.  

Unlike CGABA, GABA in a dose of 500 mg/kg  did not reduce the percentage of animals in which TSC 
induced convulsions and did not increase  the latent period of those convulsions. 

The important  role of GABA in the mechanism of nervous p rocesses  and its poor  power of penetration 
through the blood-brain b a r r i e r  explain the interest  in the search  for  derivatives of this amino acid which, 
unlike GABA itself, exhibit neurotropic activity when adminis tered  by other  means than into the brain. As 
has already been emphasized [1], CGABA, unlike es te rs  with a shor te r  side chain (methy - octyl), exhibits 
marked  neurotropic  activity in doses far  below toxic. It seems evident that the problem of whether the 
neurotropic  activity of CGABA is connected with the "propulsion" of GABA through the blood-brain b a r r i e r  
is one of fundamental importance.  Until a labeled es te r  of GABA is available, it is impossible to answer  
this question categorical ly ,  but some types of pharmacological  activity can provide indirect  evidence in 
support of this hypothesis.  Convulsions induced by TSC are one of the best  pharmacological  tes ts  which 
can usefully be employed. Hydrazides,  inhibiting glutamate decarboxylase,  a re  known to lower the brain 
GABA concentrat ion [6, 7l and to disturb its membrane  t r a spor t  and compartmental izat ion [5, 8]; a deft-  
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eiency of GABA format ion  ar i s ing  in t h i s  way is r ega rded  as the ma in  cause  of onset  of the convulsions 
induced by TSC [10]. This explains the abil i ty of many  compounds which r a i s e  the b ra in  GABA level  and 
of GABA i tself  when injected into the c e r e b r a l  ven t r ic les  to block convulsions induced by TSC. The fact  
that  CGABA comple te ly  p reven ts  convulsions induced by TSC or  delays the i r  onset (while GABA has  no 
such action when admin i s t e r ed  other  than into the brain),  observed  in the p resen t  exper iments ,  is evidence 
in support  of the view that the pipophilie der iva t ive  of GABA is able to pene t ra te  through the b lood-bra in  
b a r r i e r  and to exer t  ef fects  cha rac t e r i s t i c  of GABA in the brain.  This hypothesis  is a lso concerned by 
resu l t s  obtained in the study of AOA, which is known to inhibit c~-ketoglutarate~GABA t r a n s a m i n a s e ,  leading 
to accumulat ion of cons iderab le  quanti t ies of GABA in the brain .  This  explains the effect of AOA against  
convulsions induced by TSC. AOA is also known to potent iate  the effect of GABA if injected ~onotophoretically 
into the region of co r t i ca l  neurons [3]. The data obtained in the p resen t  exper iments  showing syne rg i sm 
between AOA and CGABA against  convulsions induced by TSC can evidently be indirect  evidence that CGABA 
exer t s  its act ivi ty through m e c h a n i s m s  connected with endogenous GABA me tabo l i sm.  
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