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Reports have recent ly  been published that GABA-ergic drugs which are s t ruc tura l  analogs of GABA, such 
as fenibut ( /3-phenyl- 'y-aminobutyric acid), pyrace tam,  and baclofen, possess  tranquiIizing propert ies  [8, 11, 13]. 
These facts,  and also proof of the participation of a GABA-ergic component in the mechanism of action of the 
benzodiazepine t ranqui l izers  [10, 15], suggested that anxiolytic proper t ies  may be a feature of other GABA- 
ergic drugs,  including those inducing an increased GABA concentration in the brain.  This group is known to 
include n-dipropyl  acetate (n-DPA, Depakine) and aminohydroxyacet ic  acid (AHAA) [12, 14]. 

The object of this investigation was to compare  n-DPA, AHAA, and s t ruc tura l  analogs of GABA - pyracetam 
and p a n t o g a m -  under conditions of a conflict Situation, a method widely used for the detection and evaluation of 
the tranquil izing effect of new compounds [2, 9]. 

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

To st imulate a conflict situation the inst rument  designed at the Institute of Pharmacology,  Academy of 
Medical  Sciences of the USSR [6] was used. Fo r  two days the ra ts  were deprived of fluids, and during the next 
three days each animal was placed in an experimental  chamber  for 10 rain in o rde r  to develop the habit of taking 
water  f rom a feeding bowl. On the 6th day the experirnental conditions were modified so that at the time of 
taking water  the animal received an e lectr ic  shock (80 V), with the resul t  that a conflict situation developed. 
During the experimental  session lasting 20 rain the following pa ramete r s  were recorded  automatically:  the 
number of t imes water  was taken f rom the feeding bowl, the number of approaches to the feeding bowl, total 
motor  ac t iv i ty .  Exper iments  were ca r r i ed  out on 70 noninbred male ra ts  weighing 180-200 g. Substances in- 
c reas ing  the GABA concentration in brain t issue were used: AHAA (from "Sigma") and n-DPA (Depakine, 
"Labaz") ,  and also s t ruc tura l  analogs of G A B A - p y r a c e t a m  (S. OrdzhonikidzeAll-Union Pharmaceut ica l  Chemi-  
cal  Research  Institute) and pantogam (calcium homopantothenate, All-Union Vitamin Research  Institute). Sub- 
stances used for analysis  included bicuculline ("Sigma"), which blocks GABA recep tors ,  and the analeptics 
met razo l  and caffeine, n-DPA (200 mg/kg ) ,  pyrace tam (1450 mg/kg) ,  and pantogam (500 mg/kg) were injected 

TABLE 1. Effect of GABA-ergic  Drugs on Be- 
havior of Animals in a Conflict Situatio~ (M :L m) 

No. of visits Number of Motor 
Drug towater visits to feed-I activity 

bowl ing bowl [ 
I 

Control 2,14-0,4 [ 4,34-1,2 
AHAA 3,54-0,4* I 4,1-t-0,8 
Pantogam 3,14-0,5 4,64-1,6 
Pyracetam 3,84-0,9* 5,8=h0,7" 
n-DPA 23,5• 12,34-2,3" 

*P < 0.05. 
"~P < 0.01. 

23,0-I-4,5 
22,44-8,6 
34,1 4-8,0* 
20,0=[:2,4 
18,8~5,6 
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intraperi toneal ly 30 min before,  and AHAA (20 mg/kg) 60 rain before the experiment.  Bicueulline (2 rag/kg), 
met razo l  (25 mg/kg),  and caffeine (25 mg/kg) were injected subcutaneously, the f i rs t  5 rain, the res t  15 rain 
before the beginning of the experiment .  In a separate  ser ies  of experiments  the effects of the same drugs were 
studied on drinking motivation by measur ing  the quantity of fluid drunk by the animals in the course  of 60 min. 
The resul t s  were subjected to s tat is t ical  analysis  by the S tuden t -F  isher test .  

EXPERIMEI~ TAL RESULTS 

The main indicator of the tranquilizing effect, the number of t imes water  was taken from the feeding bowl, 
showed a stat is t ical ly significant increase  under the influence of AHAA, pyracetam,  and n-DPA (Table 1). Pan- 
togam caused a small  increase,  not s tat is t ical ly significant (at the P=0.05  level), in this parameter .  When 
pyracetam and n-DPA were used, the number of visits to the feeding bowl also increased,  whereas in the exper-  
iments with pantogam, there was a significant increase in motor  activity of the rats  in the conflict situation. 

Although the increase  in the t imes water  was taken after  administrat ion of AHAA and pyracetam was sig- 
nificant, it was insufficiently conclusive to allow the conclusion to be drawn that these substances have a defi- 
nite t ranquil izing effect. The increase in motor  activity of the animals under the influence of pantogam without 
any parallel  change in the other indices could point to the presence  of a st imulating component in the spectrum 
of action of the drug, as has been noted for t ranqui l izers  [3, 5]. 

It was n-DPA which had the s t rongest  effect on the number of t imes water was taken by animals in a con- 
fl ict  situation. As Fig. 1 shows, this index was increased elevenfold, 30 rain after  injection of n-DPA in a dose 
of 200 mg/kg,  which can be regarded  as the charac te r i s t i c  effect of t ranqui l izers .  It is important  to note that 
diazepam possesses  this same proper ty  to a comparable degree,  when tested by the same method [7]. 

To test  the hypothesis that the tranquilizing effect of D-DPA is connected with accumulation of GABA in 
the brain and potentiation of its postsynaptie action (n-DPA in a dose of 200 mg/kg,  according to the observa-  
tion of Godin et al. [12], caases  an increase  in the brain GABA level of 30-400/o), experiments  were car r ied  out 
with bicuculline, an antagonist of GABA recep tors .  As Fig. 2 shows, in a dose of 2 mg/kg,  bicuculline com-  
pletely prevented the tranquil izing effect of n-DPA, in agreement  with the resul ts  obtained in the experiments  
with diazepam [7]. Metrazol ,  and, to a l e s se r  degree,  caffeine, had a s imi lar  action to that of bicuculline. 
Met razo l  is known to have the proper ty  of abolishing or  weakening the tranquilizing effect of benzodiazepine 
derivat ives  - diazepam and phenazepam [4]. Evidence in support of the possible presence of a GABA-ergic 
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Fig. i. Effect of GABA-ergic drugs on the 
principal indicator of the tranquilizing effect 
(number of times of taking water). Abscissa: 
C) control, 1) AHAA, 2) pantogam, 3) pyrace- 
tam 4) n-DPA; ordinate, number of times 
water taken from feeding bowl. I, 3) P< 0.05; 
P< 0.01. 
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Fig.  2. Antagonism of bicucull ine,  me t r azo l ,  
and caffeine with t ranqui l iz ing effect  of n-DPA. 
Absc i s sa :  C) control ,  1) n-DPA, 2) n-DPA 
plus bicucull ine,  3) n-DPA plus me t razo l ,  
4) n-DPA plus caffeine; ord ina te :  number  of 
t imes  of taking wate r  f rom feeding bowl. 
1) P< 0.01; 2, 3, 4) P< 0.05. 

component  in the m e c h a n i s m  of action of m e t r a z o l  is also given by e lec t rophys io logiea t  studies of antagonism 
between m e t r a z o l ,  on the one hand, and d iazepam and GABA on the other  hand, with r e s p e c t  to the i r  effect  on 
the inhibi tory phase  of the r e c o v e r y  cycle  of the in te rcor t i ca l  r e sponse  [15]. As r ega rds  caffeine,  cons ider ing  
the marked  abil i ty of this substance  to s t imula te  cor t i ca l  p r o c e s s e s ,  it can be tentat ively suggested that the 
par t ia l  antagonism with n-DPA obse rved  in the p resen t  expe r imen t s  is r ea l i zed  with the par t ic ipat ion of other  
mechan i sms ,  unconnected with the GABA sys tem.  

Special  expe r imen t s  in which the quantity of water  drunk by the an imals  was r eco rded  showed that AHAA 
and p y r a c e t a m  reduced the consumption of fluid, whereas  n-DPA and pantogam did not change it. This may  
par t ly  explain the apparen t ly  con t rad ic to ry  fact  that AHAA, a substance  with a s im i l a r  effect  to n-DPA on the 
b ra in  GABAconcentrat ion [14], has  a weak t ranqui l iz ing effect .  

It can be concluded f rom the r e su l t s  obtained as a whole that n-DPA can be regarded  as a t ranqui l izer  
whose effect  is evidently rea l i zed  with the par t ic ipat ion of a GABA-ergic  component.  

Consider ing the s imi l a r i t y  between the effect  of n-DPA in a conflict  si tuation and the analogous action of 
subs tances  of the d iazepam type, it can be suggested that n-DPA may  be used as a t ranqui l ize r  under cl inical  
condit ions,  fo r  we know that the action of the benzodiazepine t ranqui l i ze r s ,  as revea led  by exper imen ta l  t es t s ,  
c o r r e l a t e s  well  with the i r  c l inical  eff icacy [1]. 

The authors  a re  gra teful  to T. A. Voronina for  valuable advice in the course  of this invest igation.  
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E F F E C T  O F  N I C O T I N A M I D E  ON E P I L E P T I C  A C T I V I T Y  

IN T H E  C E R E B R A L  C O R T E X  
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It has been shown [14] that nieot inamide is an endogenous agent or  ligand which can bind speci f ica l ly  with 
benzodiazepine r e c e p t o r s  found in the bra in  [13, 17] and give r i s e  to a benzodiazepine- l ike  effect,  as  re f lec ted  
in var ious  indices and, in pa r t i cu la r ,  it can influence cer ta in  f o r m s  of act ivi ty of the  spinal  re f lex  appara tus  [14]. 
N ieotinamide is known to prevent  reac t ions  cata lyzed by glutamate  decarboxylase ,  i .e.,  to cause insufficiency 
of GABA synthes is  [14]. 

In the investigation descr ibed  below it was shown that  nieotinamide can suppress  e l ec t r i ca l  act ivi ty both 
in the single focus and in complexes  of epileptic foci evoked in the c e r e b r a l  cor tex.  The use of an epileptic 
complex to study the effect  of nicotinamide is of specia l  in teres t ,  for  the complex is a model  of a pathological  
epileptic s y s t e m  a r i s ing  f r o m  foei with compara t ive ly  low initial ac t iv i ty  under the influence of a powerful  de-  
t e rminan t  focus, which in tens i f ies  exci tat ion in other  foci, synchronizing their  act ivi ty ,  and unites them into a 
singIe complex,  de te rmin ing  the cha rac t e r  of its act ivi ty [3, 4]. tD such a sys t em,  its separa te  pa r t s  (loci) a re  
functionally unequal and they behave dif ferent ly  toward inhibitory p rocedures  [4-6]. 

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

Acute expe r imen t s  were  ca r r i ed  out on 12 cats .  Under e ther  anes thes ia  the skin and subcutaneous cel lu-  
l a r  t i s sues  were  divided by a midline incision running f rom the nasal  bones to the occiput.  The eyebal l  was 
drained.  The c ran ia l  bones and orb i t  were  t rephined to give wide acces s  to different  par t s  of the f rontal  and 
t empora l  cor tex ,  a f te r  which admin is t ra t ion  of e ther  was discontinued. The animal  was immobi l ized (with 0.5-1 
m g / k g  diplacin) and a r t i f ica l ly  ventilated,  Sca t te red  foci of epileptic act ivi ty  were  c rea ted  by application of 
f i l ter  paper  (2 m m  2) soaked in 0.1-0.5~ s t rychnine  solution. These  foci were  fo rmed  in different  pa r t s  of the 
coronary ,  an te r io r  and pos t e r io r  s igmoid,  and ec tosylv ian  gyri .  A focus of powerful epileptic act ivi ty was 
c rea ted  in the orb i ta l  o r  co ronary  gyr i  by applicat ion of a 1-3% solution or  a c ry s t a l  of s t rychnine.  Biopoten- 
t ials  were  der ived by a monopolar  e lec t rode ,  the r e f e r e n c e  e lec t rode  was fixed in the nasal  bones,  and cotton 
threads  soaked in R inge r ' s  solution were  used as act ive  e l ec t rodes .  Potent ia ls  were  r eco rded  on a 4 - E E G -3  
ink-wri t ing e lec t roencepha lograph .  A 5% solution of nicotinamide was injected in t ravenously  in a dose of 50- 
100 mg/kg ,  but in some expe r imen t s  l a r g e r  doses  500-800 mg/kg)  were  used. 
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