
Ind.]. Phyaiol. Pharmac., Volume 33, Number 3,1989

THE EFFECT OF [a-ADRENOCEPTOR ANTAGONISTS ALONE
AND IN COMBINATION WITH A GABA-ELEVATING AGENT
ON ISONIAZID-INDUCED CONVULSIONS IN RATS

VANAJA PAUL* AND M. S KRISHNAMOORTHY

**Dcpartment ofPharmacology and Environmental Toxicology,
PC/BMS, University of Madras,

Taramani, Madras - 600 113

( Received on January 5, 1989 )

Abstract: A delay in the onset of isoniazid-induced convuwons Wal found in rats pretreated with
the [az-adrenoceptor blocker, butoxamine and the nompecific [a-blocker, propranolol. In the.e
animals the convulsive responses were inhibited in a do.e dependent manner. These compound.

were found to be effective even after the induction of convulsion.. The [aI-blocker, acebutolol
was able to protect rats only when injected prior to the challenge. The anticonvulsant effect of

acebutolol and propranolol but not that of butoxamine was found to be enhanced in animals
pretreated with a y-aminobulyric acid (GABA) elevating agent, aminooxyacetic acid (AOAA).
The findiags indicate that the GABA-mediated anticonvulsant action of AOAA seems to be additive

with that resulting from [al but not pz-blockade.
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INTRODUCTION

Propranolol has been shown to inhibit
convulsions induced by electroshock (I), hyperbaric
oxygen (2), loud auditory stimulation (3) and
pentylenetetrazol (PTZ, 4) in rodents. An
impairment and an activation of the inhibitory
neurotransmitter, Y-aminobutyric acid (GADA) in
the brain have reported to be involved in induction
(S) and inhibition (6) of convulsive responses,
respectively. In order to investigate whether the
anticonvulsant action of propranolol is additive with
that of a GADA-ergic agent, a preliminary study
was designed to compare its effect with that produced
by it in combination with a GADA elevating agent,
aminooxyacetic acid (AOAA,7,8) against convulsions
induced by the GADA synthesis inhibitor, isoniazid
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(INH, 9). An inhibition of PTZ-induced convulsions
has been shown to result mainly from the (a.-blocking
action of propranolol and compounds that possess
this property (4). In order to characterize whether
this anticonvulsant mechanism is additive with
GADA, the results obtained with propranolol was
compared with those shown by the selective PI and
[az-antagonists, acebutolol (10) and butoxamine (I I),
respectivelp.

METHODS

Adult Wistar strain male albino rats weighing
150·200 g were used. Food and water were with
drawn during the experiment. Acebutolol (May &
Baker), butoxamine /Burroughs Wellcome), pro
pranolol (Cipla, India) and AOAA (Sigma, U.S.A.)
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were dissolved in distilled watcr and injected ip. The
convulsant, INH (Laba-Chemie Indoaustrano, India)

wa~ dissolved in distilled water and administered im.

All solutions were freshly prepared prior to injection

(0.2 ml/ICO g).

Groups of rats injected with graced doses of the

test drugs were challenged 30 min later with INH

(250 mg/kg). In another study, the test drugs were

injected 50 min after INH (after the onset of clonic

convulsions).

latency (Table I A). A reduction in t ,nic seizures

'and mortality rat~ was found in these animals. The

convulsive latency was not prolonged in accbutolol

pretreated animals, but ill them a does-dependent

inhibitioJ1 > of tonic convulsions and mortality was

found (Table I A) Butox;~l'ine and propranolol

were able to control the pretriggered convulsive
responses too Acebu'oI I failed to show this effect

(Table I B).

TABLE I : Effect of 13-adrenoceptor antagonists on isonia
zid-induced convulsions in rats.

The latency data were analyzed using the t-test.

X2 test was used. to analyze other data.

In order to study their combined effect, animals

treated 6 h.. pre',iously (see 7, 8) wit):! the least

protective dose of AOAA (2 mg/~g, see Table II)

were given the minimum effective doses of the drugs I

and 30 min later challenged with INH.

Immediately after INH injection, the animals

were caged singly. The drug-pretreated rats were

observed for 2 h. The latency to the first clonic

movement was recorded in each rat. The number

of rats showing clonic' and tonic (fuJI extension .of
fore and hindlimbs) seizures and mortality during

the test peri cd were recorded. Animals that received

test drugs 50 min after INH (dter the onset .of

olonic convulsions) were observed.foT ] h. The latter

two parameters were recorded in these animals.

(A) Distilled
water 43.8±4.8 10 10 10

Acebulolol 2.0 49.5±3.0 1'0 8 8
4.0 48.5±5.3 10 6 5
8.0. 51.1 ±6.2 10 ·3+ 1++

Butoxamine 0.5 59.6±6.3 10 9 9
1.0 63.7±2.3* 10 6 6
2.0 68.8±7.1* 9 2+ 0++

Propranolol 0.5 61.0±22 10 8 7
1.0, 63.2±5.6* 10 4+ 3+
20 73.2±6.5* 7 0++ 0++

(B) Distilled
water 10 10

Acebutolol 4.0 10 10
8.0 10 10

, .
10 10 ' 'Butoxamine 0.5

1.0 9 8
2.5 4+ 4+

Propranolol 0.5 9 9
1.0 7' 7
2.0 4+ 3+

Numb" of Yats in each
'YOUP (n=10) exhibiting

Clonus Tonus MoYtalily

DOJe Latency
(mg/kg) (min),

to clonic
convulsiotl

RESULTS.
<.

As reported previously (J 2), INH produced a

sequence of clonic convulsions after a latent period

of 40-60 min. The clonic convulsions occurred

intermittently with the animals". showing no!mal

-behaviour in between the episodes. A severe and

-persistent clonic phase proceeded to tonic seizure

which ,invariably resulted in death cf the animal.

retreatment of rats with butoxamme or
propranolol resulted in a prolongation of convu Isive

The test drugs were injected ip 30 min before (A) or 50 min
• afler (B) INH (250 mg/kg im); latency data are shown as

X :l;: SEM of the number of rats showing clonic convulsions.

. *P,<0.Q5 (t-test)

+P<0.05,., ~+P<O.OI (X' test).

A dose-dependent protection was found in

AOAA pretreated n~ts. Acebutolol and propranolol

but not butoxamine produced a g.reater. pJ:otective

effect iIi animftls desed pf~y-.w.ith . -least

protective dose of AOAA (Table IJ).
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DISCUSSION

T ABLE II : Effect· of ~-adrenoceptorantagonists on isonia'
zid-induced convulsions in rats pretreated with
AOAA.

Although evidence for its entry into the brain has
not been shown experimentally, the ability of
butoxaminc, like propranolol, to inhihit electrically
induced convulsions in rats (13) indicates its central
action. The powerful anticonvulsant effect of

Rats received AOAA 6 h prior to INH (250 mg/kg im). For
the combined effect, 6 h after AOAA. acebutolol (2 mg kg),
butoxamine (0.5 mg!kg) or propranolol (0.5 mg.'kg) was
injected and 30 min later challenged wilh INH: latency data
are shown as X ± SEM of the number of rats showing clonic
convulsions.

*P<0.05 compared to the respective distilled water pre
treated control group (t-test ..

+P<0.05, ++P<O.OI compared to the respective distilled
water pretreated control group (X· test).
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Since an anticonvulsant a~tion and an i~c~'ease in
the synaptosomal GABA content was found to occur
6 h after AOAA administration (7,8), a GABA-ergic
action has been prcposed to involve in its dose
dependent protective effect in the present study

against INH-indueed convulsions. The greater

protection shown by acebutolol and not butoxamine
III AOAA pretreated animals indicates that the
anticonvulsant mechanism of AOAA and that
mediated through ~l-blockade seems to be additive.
In support of this suggestion propranolol which is
known to block these receptors nonselectively, has,
like butoxamine, showed both a prolongation of
convulsive latency and an inhibition of preinduced
convulsivns. Also it has produced an additive action,
like acebutolo), with the GABA-ergic agent AOAA.

hutoxamine· is evident frem the data shewing its
ability, unlike acebutolol; to· prolong the convulsive
latency' and to inhibit pre-induced convu!~i(ns of
INH. This finding is in support of previous investi
gations (4) which show that· ~2,...selectivea ntagonists
are' highly protective than ~cblockersagainst

PTZ-induced convulsions', that the blockade of
centrally located 132-adrenoceptor is mainly involved
in the ~nticonvu(sant action of agents th~t possess
this property.. The results. obtained with acebutolol,
however, indicate that. a weaker flntjconvulsa~t

action may result fro~ adrenergic 131' rc<;eptor
blockade. . ' . '. . .

Number of rats in each
group (n=10) exhibiting

Clonus Tonus Mortality

Drug Latency
(min)

to clonic
convulsions

Pretreatment

Distilled
water 50.2±4.6 10 10 10
AOAA-mg/kg

2.0 58.2±6.8 10 9 9

4.0 !i2.2±4.8 10 6 6
8.0 66.4±5.2* 8 4+ 3+

Distilled
water Acebutolol t9.8±8 2 10 8 8
AOAA Acebutolol77.2±9.4* 5 0+ 0++

Distilled
water Butoxamine 52.6±6.2 10 9 8
AOAA Butoxamine 55.8±8.2 10 9 7
Distilled
water Propranolol 56.8±7.2 10 7 7
AOAA Propranolol 84.2±6.8* 4+ 0++ 0++
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