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MEHTA, A. K. AND M. K. TICKU. Interactions of pentobarbital and phenobarbital with GABAergic drugs against 
chemoconvulsants in rats. PHARMACOL BIOCHEM BEHAV 30(4) 995-1000, 1988.--Pentobarbital and phenobarbital 
exhibited anticonvulsant effects against picrotoxin (10 mg/kg, IP) as well as against strychnine (4 mg/kg, IP). Pentobarbital 
was also effective against bicuculline whereas only hypnotic doses of phenobarbital provided some protection against 
bicucuiline- (8 mg/kg, IP) induced convulsions. Diazepam as well as THIP, but not baclofen, were also effective against all 
the three chemoconvulsants. Baclofen or subeffective doses of diazepam or THIP, when combined with subeffective dose 
of pentobarbital exhibited anticonvulsant activity against all the chemoconvulsants studied. On the other hand, a combina- 
tion of subeffective doses of these agents with subeffective doses of phenobarbital provided protection only against picrotox- 
in and strychnine. These observations indicate that pentobarbital is quite effective against convulsions caused by agents 
acting at picrotoxin site, GABAA receptor or glycine receptor whereas phenobarbital is effective only against agents acting 
at picrotoxin site and glycine receptor, and is very weak anticonvulsant against agents causing blockade of GABAA 
receptors. Furthermore, activation of GABAA receptors or benzodiazepine receptors also provide protection against agents 
acting at GABAergic system or glycine receptors. On the contrary, activation of only GABAB receptors is inadequate to 
provide the protective effect. However, the activation of GABAA as well as GABAB receptors facilitate the anticonvulsant 
effect of both the barbiturates. Furthermore, pentobarbital, but not phenobarbital, facilitates the anticonvulsant effect of 
benzodiazepines against chemoconvulsants acting at GABAergic site or glycine receptors. 

Pentobarbital Phenobarbital Convulsions BicucuUine Picrotoxin Strychnine 
GABAA receptors GABAB receptors Benzodiazepine receptors 

BARBITURATES have been demonstrated to bind to a dis- 
tinct allosteric site coupled to GABA, benzodiazepine and 
picrotoxin sites of the benzodiazepine GABA receptor- 
ionophore complex [14,33]. Neurophysiological studies also 
lend support to the concept that barbiturates mediate their 
effects via GABAergic mechanisms [13, 22, 23, 26, 27]. 
GABA is considered to be a major inhibitory neurotransmit- 
ter which plays an important role in the etio-pathology of 
epilepsy [7, I1, 19]. Agents which facilitate GABAergic 
transmission are potent anticonvulsants against a variety of 
experimental seizures [19, 20, 29]. Thus, while both pen- 
tobarbital and phenobarbital facilitate GABAergic transmis- 
sion, there are also reports that these two barbiturates differ 
in their interaction with GABA and benzodiazepine recep- 
tors and in their pharmacological responses [1, 12, 13, 16, 18, 
22, 23, 30, 31, 34]. However, it is not known whether the 
anticonvulsant profile of these two barbiturates differ in any 
way or not against chemoconvulsants acting at GABAergic 
site or glycine receptor site. Furthermore, GABA receptors 
have been classified into subtypes, namely GABAA and 
GABAB receptors [8]. GABAA receptors, unlike GABAB re- 
ceptors, are susceptible to blockade by bicuculline. GABAB 

receptors are antagonized by phaclofen [10], and activated by 
baclofen [5,8]. Although homotaurine [6] and 8-aminovaleric 
acid [9,15] are reported to block GABAB receptors, there are 
also reports that homotaurine [3-5] as well as 8-aminovaleric 
acid [9,21] activate GABAA receptors. Recently, the role of 
these subtypes of receptors has been demonstrated in maxi- 
mal electroshock seizures [16] and catatonia [17], the exact 
role of GABA receptor subtypes in the action of chemocon- 
vulsants and in the anticonvulsant effect of barbiturates 
against chemoconvulsants is not well documented. Hence, 
the present study was undertaken (a) to investigate the role 
of GABA receptor subtypes in chemoconvulsion, (b) to 
compare the anticonvulsant profile of pentobarbital and 
phenobarbital against chemoconvulsants, and (c) to study 
whether the coadministration of agents activating GABA re- 
ceptor subtypes or benzodiazepine receptors modifies the 
anticonvulsant effect of these two barbiturates against var- 
ious chemoconvulsants. 

METHOD 

Adult male Sprague-Dawley rats, weighing 180-200 g, 
were used. The animals were kept at a constant room tern- 

1Requests for reprints should be addressed to M. K. Ticku, Ph.D., Department of Pharmacology, University of Texas Health Science 
Center, 7703 Floyd Curl Drive, San Antonio, TX 78284-7764. 
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T A B L E  1 

EFFECT OF VARIOUS DRUGS ON BICUCULLINE- (8 mg/kg, IPI INDUCED COVULSIONS IN RATS 

Drug 

Duration of Seizures 
(min) Mortality Following 

Onset of Mean + S.D. Administration of 
Dose Convulsion (min) Convulsant (min) 

(mg/kg, IP) n Mean ± S.D. Clonic Tonic Mean + S.D. 
Mortality 

(N) 

Control 

Pentobarbital 

Phenobarbital 

TH1P 

Baclofen 

Diazepam 

THIP 
+ pentobarbital 

Baclofen 
+ pentobarbital 

Pentobarbital 
+ diazepam 

THIP 
+ phenobarbital 

Baclofen 
+ phenobarbital 

Phenobarbital 
+ diazepam 

- -  11 1.2 ± 0.48 0.6 ± 0.33 7.6 + 2.05 11.7 + 3.84 

7.5 6 1.7 + 0.41 1.2 + 0.27 11.1 _+ 1.85 16.5 + 5.28 
10 8 2.1 ± 0.79* 1.0 _+ 0.09 7.8 + 1.58 30.6 ± 2.61t 
20 7 5.0 + 1.00+ 1.9 + 2.04 1.8 ± 1.95t 65.0 ± 7.07t 

45 9 1.0 ± 0.20 1.2 ± 0.23 11.1 + 1.85 16.2 + 2.54 

15 6 1.2 _+ 0.42 0.7 ± 0.11 8.1 + 1.42 15.0 + 3.22 
30 6 2.6 ± 1.02t 0.6 ± 0.18 2.1 _+ 0.45t 24.3 + 14.01" 

20 6 0.8 + 0.25 0.5 + 0.19 8.0_+ 1.69 13.3 ± 3.08 

0.5 6 1.0 + 0.44 0.5 + 0.24 8.9 _+ 1.02 15.0 _+ 4.20 
2 6 3.3 + 0.44t 0.7 ± 0.26 4.4 ± 1.36" 25.7 _+ 12.50+ 

15 6 2.9 _+ 0.66+ 0.5 ± 0.08 3.5 ± 0.89+ 24.5 +_ 7.78* 
10 

10 6 1.6 _+ 0.49 0.6 _+ 0.23 3.0 + 0.73+ 26.0 + 5.66? 
10 

10 6 3.0 + 0.64t 0.6 + 0.41 2.5 + 1.247 40.0 + 0.00t 
0.5 

15 6 1.0 +_ 0.26 0.5 + 0.09 8.7 +_ 0.88 1718 ± 2.79 
3O 

10 6 0.8 ± 0.26 0.6 _+ 0.18 8.2 ± 1.38 17.7 ± 3.01 
3O 

3O 6 1.0 + 0.18 0.6_+ 0.27 10.5 + 3.86 16.7 + 2.16 
0.5 

11/11 

6/6 
5/8 
2/7t 

9/9 

6/6 
3/6* 

6/6 

6/6 
3/6* 

2/6* 

2/6* 

I/6t 

6/6 

6/6 

6/6 

*p<0.05, tp<0.005 as compared to control. 

perature  (25°C), on a 12 hr light/dark cycle  (light on 7:00 
a .m.) ,  and had free access  to food and water .  

Pilot s tudies were  conduc ted  examining  the dose-  
r e sponse  re la t ionship of  bicucull ine,  picrotoxin and 
s t rychnine  in rats.  The dose  producing clonic and tonic sei- 
zures ,  fo l lowed by 100% mortal i ty,  was se lec ted  for s tudy.  
The appearance  of  t r emors ,  facial twitching,  increased motor  
activity,  p i loerect ion and clonic forel imb seizures  was con- 
s idered as clonic phase  whereas  the appea rance  of  tonic ex- 
tens ion of  hindl imbs,  fo l lowed by genera l ized  clonic and 
tonic convuls ions  of  both  limbs was  r eco rded  as tonic phase 
[25]. Each  animal was obse rved  individually for the onse t ,  
durat ion of  convuls ion  and mortal i ty  rate.  During the course  
of  s tudy,  a control  group,  which rece ived  only the convul-  
sant  agent ,  was a lways tes ted  at the beginning and at the end 
of  each  exper imenta l  sess ion.  

The eff icacy of  barbi tura tes  and GABAerg ic  drugs was  
de t e rmined  against  100% convuls ive  doses  of  bicuculline (8 
mg/kg, IP), p icro toxin  (10 mg/kg, IP) and s t rychnine  (4 
mg/kg, IP). The drugs were  adminis te red  intraper i toneal ly  
(IP) 30 min prior  to exposu re  to the convulsan ts .  In order  to 
s tudy the in teract ion b e t w e e n  barbi tura tes  and GABAerg ic  
drugs,  subeffect ive  doses  of  these  agents  were  adminis te red  
prior to challenge with a 100% effective dose  of  the convulsant .  

Statistics 

The data are exp re s sed  as m e a n ± S . D .  The results  for 
onse t ,  durat ion of  seizures  and mortal i ty time were  ana lyzed  
by one-way  analysis  of  var iance,  and the level o f  significance 
was de te rmined  by the Bonferroni  c~-splitting technique.  To 
de termine  d i f fe rences  in death  rate be tween  control  and test  
groups F i s h e r ' s  Exac t  Test  was used.  A value of  p <0 .05  was 
cons ide red  statistically significant. 

Drugs 

(+)Bicucul l ine ,  muscimoi ,  pentobarbi ta l  sodium,  pheno-  
barbital, picrotoxin and s t rychnine hydrochlor ide were  pur- 
chased  from Sigma Chemicals  (St. Louis,  MO). (±)Baclofen  
was a gift from Ciba-Geigy (Basel, Switzerland) and diazepam 
from Hoffmann-LaRoche ,  Inc. (Nutley, N J). THIP  was pur- 
chased  from Sandoz Pharmaceut icals  (E. Hanover ,  N J). 

(+)Bicucul l ine ,  d iazepam,  phenobarb i ta l  and picrotoxin  
were  d isso lved  in d imethy lsu lphoxide  (DMSO) whereas  
(±)bac lo fen ,  muscimol ,  pentobarbi ta l  sodium,  s t rychnine  
hydrochlor ide  and T H I P  were  d isso lved  in double  distilled 
water .  All the drugs were  injected intraper i toneal ly  (IP) in a 
volume of  l ml/kg body  weight.  Doses  refer  to the salt or 
base  as specif ied above.  
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T A B L E  2 

EFFECT OF VARIOUS DRUGS ON PICROTOXIN- (10 mg/kg, IP) INDUCED CONVULSIONS IN RATS 

Dose 
Drug (mg/kg, IP) 

Duration of Seizures 
(min) Mortality Following 

Onset of Mean ± S.D. Administration of 
Convulsion (min) Convulsant (min) 

n Mean ± S.D. Clonic Tonic Mean ± S.D. 
Mortality 

(N) 

Control - -  16 6.0 ± 1.05 

Pentobarbital 5 6 6.4 ± 1.02 
7.5 10 6.9 _+ 0.58 

10 6 6.3 ± 1.62 
20 6 12.3 ± 2.167 

Phenobarbital 10 8 6.2 _+ 0.71 
20 12 8.2 _+ 1.42 
30 8 9.0 ± 0.76 

THIP 15 6 6.1 ± 0.80 
30 6 14.7 ± 3.50? 

Baclofen 20 6 6.6 ± 1.36 

Diazepam 0.5 6 7.5 ± 1.52 
2 6 15.8 _+ 1.47t 

THIP 15 
6 13.8 ± 2.79t + pentobarbital 5 

Baclofen 10 
6 14.0 ± 3.16t + pentobarbital 5 

Pentobarbital 5 
6 11.7_+ 1.91? + diazepam 0.5 

THIP 15 
6 16.5 + 1.87t + phenobarbital 10 

Baclofen 10 
6 8.0 ± 2.28 + phenobarbital 10 

Phenobarbital 10 
6 6.4 ± 0.53 + diazepam 0.5 

0.7 ± 0.28 12.7 _+ 3.63 23.9 ± 6.02 

0.8 ± 0.45 13.4 ± 2.95 28.2 ± 5.71 
1.3 ± 0.67 10.6 _+ 5.49 35.3 ± 9.09* 
0.8_+ 0.28 3.6_+ 1.11t 80.0 ± 0.00f 
0.8 ± 0.16 0.3 ± 0.51t - - t  

1.1 ± 0.14 14.3 ± 3.35 32.0 ± 5.10 
0.9 ± 0.21 2.4 ± 1.77t 37.0 ± 20.66 
1.3 ± 0.77 2.2 ± 0.82t 30.0 _+ 0.00 

0.7 ± 0.09 14.7 _+ 1.90 25.3 _+ 3.78 
0.5 _+ 0.11 6.2 ± 0.89? 40.5 _+ 13.70t 

0.6 + 0.19 12.8 ± 4.52 31.0 ± 12.84 

0.7 ± 0.28 12.1 _+ 1.70 23.2 _+ 3.97 
0.9 ± 0.37 0.7 _+ 0.60t - - t  

0.8 ± 0.45 5.3 _+ 1.69t 52.5 _+ 10.617 

0.6 + 0.16 4.3 ± 1.287 45.0 ± 0.00t 

0.8 ± 0.15 1.6 _+ 1.44t - - t  

0.5 ± 0.17 2.9 _+ 0.83t 60.0 _+ 15.00t 

0.8 ± 0.24 3.6 ± 1.677 30.0 ± 7.07 

1.0 _+ 0.06 13.8 ± 2.64 36.8 ± 3.95t 

16/16 

6/6 
6/10" 
1/6t 
0/6t 

6/8 
3/127 
2/8t 

6/6 
4/6 

6/6 

6/6 
0/6t 

2/6t 

l/6t 

0/6t 

3/6* 

2/6f 

4/6 

*p<0.05, tp<0.005 as compared to control, (--)  indicates no mortality. 

RESULTS 

Effect of Barbiturates, GABAergie Drugs and Diazepam 
Against Various Chemoconvulsants 

(+ )B icucu l l i ne  (8 mg/kg, IP),  p i c ro tox in  (10 mg/kg, IP) 
and  s t rychn ine  (4 mg/kg, IP) p r o d u c e d  severe  c lonic  and  
tonic  se izures  fo l lowed by 100% mor ta l i ty  in ra ts  (Tables  
1-3). P e n t o b a r b i t a l  and  p h e n o b a r b i t a l  were  effect ive  aga ins t  
p ic ro tox in-  (Table  2) as wel l  as  agains t  s t rychn ine -  (Table  3) 
induced  convu l s ions .  Pen toba rb i t a l  (20 mg/kg, IP) was  also 
ef fec t ive  aga ins t  b icucul l ine-  (8 mg/kg, IP) induced  convul -  
s ions  (Table  1) w h e r e a s  p h e n o b a r b i t a l  (up to 45 mg/kg, IP) 
was  inef fec t ive  (Table  1). H o w e v e r ,  h igher  doses  o f  pheno-  
barb i ta l  p r o d u c e d  seve re  seda t ion  and  sleep,  and  p rov ided  
some p ro t ec t i on  aga ins t  b icucu l l ine - induced  convu l s i ons  
(data  no t  shown) .  

T H I P  (30 mg/kg, IP) as well  as d i azepam (2 mg/kg, IP) 
exhib i ted  a n t i c o n v u l s a n t  effect  aga ins t  all the c h e m o c o n v u l -  
san ts  s tudied  (Tables  1-3). H o w e v e r ,  bac lofen  (up to 20 
mg/kg, IP) was  ineffec t ive  in p rov id ing  p ro tec t ive  effect  
agains t  any  of  the  c h e m o c o n v u l s a n t s  (Tables  1-3). 

Interaction of Barbiturates With GABAergic Drugs and 
Diazepam 

Baclofen  (10 mg/kg, IP) or  subef fec t ive  dose  of  T H I P  (15 
mg/kg, IP) w h e n  c o m b i n e d  wi th  subef fec t ive  dose  of  pen-  
tobarb i ta l  p rov ided  p ro tec t ion  aga ins t  va r ious  c h e m o c o n v u l -  
san ts  (Tables  1-3). H o w e v e r ,  the  c o m b i n a t i o n  of  these  drugs  
wi th  subef fec t ive  dose  o f  p h e n o b a r b i t a l  was  ef fec t ive  on ly  
against  p ic ro tox in  and  s t rychn ine  (Tables  2,3) bu t  no t  aga ins t  
b icucul l ine  (Table  1). D iazepam,  in subef fec t ive  dose ,  w h e n  
c o m b i n e d  wi th  subef fec t ive  dose  o f  pen toba rb i t a l  p rov ided  
p ro tec t ion  (Tables  1-3). H o w e v e r ,  the  combina t i on  of  subef-  
fect ive  doses  of  d i azepam and  p h e n o b a r b i t a l  did not  exhib i t  
a n t i c o n v u l s a n t  effect  agains t  any  o f  the  c h e m o c o n v u l s a n t s  
(Tables  1-3). 

DISCUSSION 

The  G A B A  r e c e p t o r  comp lex  wi th  wh ich  var ious  drugs  
in te rac t  is an  o l igomer ic  complex  wi th  mult iple  sites com-  
pr is ing of  G A B A ,  benzod i azep ine ,  ba rb i t u r a t e  and  p icro tox-  
in b inding si tes coup led  to chlor ide  c h a n n e l  [14,24]. I t  is 
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T A B L E  3 

EFFECT OF VARIOUS DRUGS ON STRYCHNINE- (4 mg/kg, IP) INDUCED CONVULSIONS IN RATS 

Drug 

Duration of Seizures 
(min) Mortality Following 

Onset of Mean _+ S.D. Administration of 
Dose Convulsion (rain) Convulsant (min) 

(mg/kg, IP) n Mean _+ S.D. Clonic Tonic Mean _+ S.D. 
Mortality 

IN) 

Control - -  11 3.2 _+ 0.93 0.3 + 0.16 6.0 + 1.78 10.1 _+ 2.55 

Pentobarbital 7.5 6 3.5 _+ 0.55 1.2 _+ 0.83 8.3 _+ 3.37 13.5 _+ 3.87* 
l0 7 4.1 _+ 1.77 0.2 +_ 0.13 6.6 _+ 4.19 11.8 _+ 2.84 
20 7 5.9 _+ 1.57t 0.2 + 0.03 0.3 _+ 0.13t 70.0 _+ 14.14t 

Phenobarbital 10 7 2.9 + 0.90 0.2 _+ 0.03 5.5 _+ 2.33 10.0 + 3.11 
20 7 4.1 +_ 0.73 0.3 _+ 0.16 5.3 + 1.90 18.3 _+ 6.05+ 
30 6 7.0 _+ 2.76~- 0.8 + 0.14 0.7 + 0.217 --+ 

THIP 15 6 4.4 + 1.04 0.2 _+ 0.04 5.6 _+ 0.81 12.3 + 2.07 
30 6 6.3 _+ 1.037 0.3 + 0.17 1.6 + 0.90+ 26.0 +_ 5.29+ 

Baclofen 20 6 2.9 +_ 0.66 0.3 + 0.10 6.5 +_ 2.17 18.0 + 6.66+ 

Diazepam 1 6 3.1 _+ 1.20 0.2 + 0.06 6.7 + 1.15 11.5 +_ 3.33 
5 6 6.0 + 1.47t 0.3 _+ 0.13 3.1 +_ 1.95t 25.5 _+ 10.21+ 

THIP 15 6 7.1 + 0.92t 0.5 + 0.25 2.8 + 1.74t 60.0 + 0.00t 
+ pentobarbital 10 

Baclofen 10 6 3.4 _+ 0.494 0.2 _+ 0.09 1.5 _+ 0.59t 12.5 _+ 3.54 
+ pentobarbital l0 

Pentobarbital 10 6 4.5 _+ 1.38 0.4 _+ 0.41 2.0 + 1.15+ 23.0 +_ 7.00t 
+ diazepam 1 

THIP 15 6 7.1 _+ 0.97t 0.2 _+ 0.04 2.0 + 0.87~ 50.0 +_ 14.14+ 
+ phenobarbital 10 

Baclofen 10 6 5.1 _+ 0.717 0.2 _+ 0.08 2.4_+ 0.72 + 12.3 _+ 2.52 
+ phenobarbital 10 

Phenobarbital 20 6 4.1 _+ 0.93 0.3 _+ 0.10 6.0_+ 1.42 18.8 +_ 6.88* 
+ diazepam 1 

11/11 

4/6 
3/7* 
2/7t 

6/7 
7/7 
0/6+ 

6/6 
3/6* 

6/6 

6/6 
4/6 

1/6t 

2/6* 

3/6* 

2/6* 

3/6* 

6/6 

*p<0.05, tp<0.005 as compared to control, (--) indicates no mortality. 

widely accep ted  that  G A B A  agonists  and bicucull ine bind to 
G A B A  recep to r s ,  benzod iazep ine  agonis ts /antagonis ts  bind 
to the benzod iazep ine  recep tors ,  whe reas  p icrotoxin  and re- 
lated cage convu lsan t s  bind to the p icrotoxin  site o f  this 
complex  [24,32]. While it is a s sumed  that  s t rychnine  acts at 
glycine recep to r s ,  it is well known  that  high concen t ra t ions  
o f  s t rychnine  will also block G A B A  recep to r  chloride chan-  
nels.  Fu r the rmore ,  d e p r e s s a n t  barbi tura tes  bind to a dis t inct  
al loster ic  (depressant )  site, which  is coupled  to G A B A  and 
p icro toxin  sites o f  the benzod iazep ine  G A B A  receptor -  
ionophore  complex  [32,33]. Both pentobarbi ta l  and 
phenobarb i ta l  facilitate GABAerg ic  t ransmiss ion ,  and ac- 
t ivate GABAA recep to r -coup led  channels  direct ly [13, 22, 
23]. There  are also repor t s  that  pentobarbi ta l  is much  more  
po ten t  than phenobarb i ta l  in enhanc ing  G A B A  responses  
[13, 22, 23], musc imol  r e sponses  [27], in reducing the po- 
tency  of  p icro toxin  as a G A B A  antagonis t  [23] and direct ly 
act ivat ing G A B A  receptor -ga ted  Cl channels  [26]. There  
also exis t  d i f fe rences  in the ability of  pentobarb i ta l  and 
phenobarb i ta l  to in teract  with various binding sites on the 
ol igomeric  G A B A  recep to r  complex .  Thus,  while both  the 
barbi tura tes  inhibit  [3H]c~-dihydropicrotoxinin (DHP) and 

[S35]t-butylbicyclophosphorothionate  (TBPS) binding [33], 
and accelera te  the d issocia t ion of  [35S]TBPS binding as com- 
pared to the convulsan t  dissocia t ion pat tern  [14], only pen- 
tobarbital  en h an ces  both  [3H]GABA and [3H]benzodiazepine 
binding [1, 12, 18, 30, 31, 34]. Interest ingly,  phenobarbi ta l  
inhibits the enhanc ing  effect  o f  pentobarb i ta l  [ 12], suggest ing 
that  the two barbi tura tes  may bind to the same site. 

The p resen t  s tudy demons t r a t ed  that  pentobarbi ta l  and 
phenobarbi ta l  were  effect ive  an t iconvulsan ts  against  pi- 
c ro toxin  as well as s t rychnine .  H o w e v e r ,  pentobarbi ta l ,  but 
not  phenobarbi ta l ,  in nonseda t ive  doses  also exhibi ted 
pro tec t ive  effect  against  b icucul l ine- induced convuls ions .  
This is in ag reemen t  with our  previous  repor t  that  bicucull ine 
reverses  the an t iconvulsant  effect  o f  pentobarbi ta l ,  but not 
that  o f  phenobarbi ta l ,  against  maximal  e l ec t roshock  seizures  
[16]. H o w e v e r ,  the hypnot ic  doses  of  phenobarbi ta l  p rovided  
some pro tec t ion  against  b icucul l ine- induced convuls ions .  
These  obse rva t ions  indicated that  pentobarbi ta l  is an effec- 
tive an t iconvulsan t  against  drugs act ing at p icrotoxin  site, 
GABAA recep to r s  and glycine r ecep to r s  whereas  phenobar -  
bital is only effect ive against  drugs act ing at p icrotoxin  site 
and glycine recep to r s ,  and exhibi ts  very  weak pro tec t ive  ef- 
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fect against drugs blocking GABAA receptors. It is likely that 
the anticonvulsant effect observed with various agents 
against strychnine could be due to its GABAA receptor 
antagonistic effect [28]. THIP, GABAA receptor agonist, 
exhibited anticonvulsant effect whereas baclofen, GABAR 
receptor agonist, even at a dose reported to produce severe 
catatonia [17] did not provide any protection against any of 
the chemoconvulsants studied. These observations are con- 
sistent with the notion that GABAA receptors, but not 
GABAB receptors, play an important role in providing 
protection against various chemoconvulsants. This is also in 
agreement with earlier reports that activation of GABA A re- 
ceptors, but not GABAB receptors, provides protection 
against maximal electroshock seizures [2,16]. However,  
subeffective doses of THIP as well as baclofen when com- 
bined with subeffective doses of pentobarbital or phenobar- 
bital provided protection thereby demonstrating the bene- 
ficial interaction of barbiturate binding sites with both the 
subtypes of  GABA receptors leading to anticonvulsant ef- 
fect. Baclofen has been reported to modify potassium con- 
ductance and to decrease the release of excitatory neuro- 
transmitter [35]. It is apparent that the activation of G A B A ,  
receptors alone is not adequate to reverse the effect of var- 
ious chemoconvulsants. However,  ability of barbiturates to 
facilitate GABAAergic transmission, coupled with the ability 

of baclofen to inhibit the release of excitatory transmitters, 
could account for the enhanced anticonvulsant effect of 
barbiturates. Interestingly, pentobarbital, but not pheno- 
barbital, enhanced the anticonvulsant effect of diazepam 
against various chemoconvulsants. This is consistent with 
the report that only pentobarbital enhances 
[3H]benzodiazepine and [3H]GABA binding [1, 12, 18, 30, 
31, 34]. These studies raise the possibility that the interaction 
of pentobarbital, but not phenobarbital, with GABA and 
benzodiazepine sites may play a role in its anticonvulsant 
effect. 

In conclusion, activation of GABAA receptors, and not 
GABAB receptors, provide protection against various che- 
moconvulsants which affect GABA receptor-complex or 
glycine receptors. However,  the activation of  either type of 
GABA receptors facilitate the anticonvulsant effect of barbi- 
turates. Furthermore, only pentobarbital, and not pheno- 
barbital, facilitates the anticonvulsant effect of diazepam 
against chemoconvuisants. 
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