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ABSTRACT 

The present work was performed to show the possible interaction of GAB A, and 
GABA" receptors in catalepsy. The following results were obtained: 

1- Muscimol (MUS), a GABA, agonist, induced catalepsy. This effect was 

dose-dependent. Baclofen (BAC), a GABA" agonist, had no effect in this respect. 
2- Catalepsy induced by muscimol was potentiated by pretreatment of animals 

with bicuculline (BIC), a GABA, antagonist, while pretreatment of animals with 
picrotoxin (PIC), another GABA, antagonist, did not change the response. 

3- The cataleptogenic effect of a-flupenthixol (a-FPT), a neuroleptic which is a 

potent cataleptogenic drug, was also increased by bicuculline pretreatment. A­

flupenthixol, in animals pretreated with picrotoxin, induced a small but significant 

increase in catalepsy. 

4- Muscimol catalepsy may be due to GABA inhibitory effect of the drug upon 

dopaminergic function, while potentiation of cataleptogenic effect of a-flupenthixol 
or that of muscimol by bicuculline may be exerted through release of GABA from 

GABAergic nerve endings. 
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INTRODUCTION 

It has been shown that neuroleptics produce catalepsy. 
The dopaminergic system in striatum is thought to be 
associ.tlcd with molar function. Therefore drugs which 
tlccrca.s� Ihe dop:uninergic activilY cause catalepsy in 
laboratory animals." Cat;�epsy induced by neuroleptics is 

c.:urrcspllnUCIlCC to: Dr. A. Saueghi-Lauyeh. Department of Physiology. 
r=aculty of Meuicine. Tehran University of Medir.:al Sciences, Tdtran, 
(rail. 

mediated Ulrough direct blockade of dop;unine receptors.'.2' 
Many workers have proposed that GABA-ergic neurones 
originating in the slricuum and terminating in the substmllia 
nigra".lZ.IJ.I'Jexert an inhibitory influence upon nigro-striatal 
dopaminergic neurones.'·" Amino-oxyacetic acid (AOAA) 
which increases cerebral levels of GABA. potentiated 
h,dopcridol-induced catalepsy." There are also reports of 
change in the cataleptic effect of a-flupenulixol, a neuroleptic 
of the ulioxanUlene group by baclofen. It has been shown 
that baclofen potentiates the catalepsy of a-flupenthixol for 
the tirS! 90 min, but at all times after 90 min the degree of 

179 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
24

-1
0-

01
 ]

 

                               1 / 4

http://mjiri.iums.ac.ir/article-1-1428-en.html


GABAA Receptors and Catalepsy 

cat,�epsy was significantly decreased." 11,e ability of 
drugs with proposed GA8A·ergic agonist properties to 
potentiate neuroleptic-induced call�epsy has been attributed 
to the enhanced GABA�ergic activity in inhibition of 
nigm-�u-iata.l dopaminergic pathway .llo.17.!.� GABA receptor 
sites on peripheral autonomic nerve tenninals and in 
marnm,�ian brain slices have been described and classified 
as GA8A" and GA8A".' TheexistenceofGABAA subtypes 
is also suggested.' 111e present in vestigalion was performed 
to show the possible interaction of GA8AA ,md GA8A" 
receptors in catalepsy. 

METHOD AND MATERIALS 

Male ,�bino rats lVeighing 150-200 g were used. The 
rats were housed in groups of7 rat.s with access (0 food .md 
water. Catalepsy was measured by placing the forepaws of 
the rmimal over an 8 cm high horizontal bar and recording 
the duration (in seconds) thal the animal maintained this 
posture. Call�epsy was evaluated every 30 min for 2 h 
following drug administration. Results were analysed by 
student's t-test. 

Drugs: The following drugs were used; baclofen (Ciba­
Geigy), muscimol (Fluka Ag. Chem.), picrotoxin (Sigma), 
(+) -bicuculline (Sigma). rmd a-flupenthixol (Lundbeck, 
France). All drugs were prepared immediately before use. 
The drugs were dissolved in distilled waler except for (+)­
bicuculline that was first dissolved in one drop of acetic 
acid and diluted with distilled waler. Administrations were 
achieved intraperitoneally. 8icuculline was injected 30 
min and picrotoxin 15 min before muscimol or a­
flupenthixol. 

RESULTS 

The time course of the cataleptogenic effect of muscimol 
(MUS) is shown in Fig. 1.ln rats, the intraperitoneal (I.P.) 
injection of different doses of MUS (2,3, and 4 mg/kg) 
induced catalepsy. 111e effect was evident 30 min afler 
drug administralion and its duration and intensity increased 
witllthe dose. 8aclofen (8AC; 2.5, 5, and 7.5 mg/kg, I.P.) 
did not produce calHlepsy (not represented). 

The effects of bicuculline (SIC) and picrotoxin (PIC) 
on cataleplOgenic activity of MUS are shown in Fig. 2. The 
BIC (3 mg/kg. I.P.) 30 min before the administration of 
MUS potentiated the drug caLllepsy. while PIC (2 mg/kg. 
I.P.) 15 min before MUS administration did not change 
MUS caLlleptic effect. 

Fig. 3 shows the dose-response curve of caLlleplOgenic 
effect of a-flupenthixol (a-FPT). A-FPT (0.2. 0.4. and 0.8 
mg/kg.I.P.) was given to rats. The catalepsy induced was 
dose-dependent. 
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Fig. 1. Time course of the catalepsy produced by intraperitoneal 
administration to rats of MUS. (A) 2; (B) 3; and (C) 4 mJYkg. 

Ordinate: duration of catalepsy (sec), abscissae: time (min) after 
injection of MUS. 

Each point is the mean of at least 7 observations. Vertical bars 
indicate the S.E. mean. 
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Time (min) after MUS injection 
Fig. 2. The effect of BIC or PIC on MUS-induced catalepsy. Rats 

were injected intraperitoncally with MUS ( e, 3 mg/kg), 
BIC ( .... 3 mgJkg) plus MUS (3 mgikg, 30 min after) or 
PIC (.2 mgJkg) plus MUS (3 mgikg, 15 min after). 
Ordinate: duration of catalepsy (sec); abscissae: time (min) after 

injection of MUS. 
Each point is the mean of? observations. Vertical bars indicate the 

S.B. mean. 
··p<0.02, ···p<O.Ol. ····p<O.OOI different from MUS treated 

rats. 

Effects ofGABAA rmtagonislS 8ICand PIC on catalepsy 
induced by a-FPT is show in Fig. 4. BIC (3 mg/kg.I.P.) 30 
min prior to administration of a dose of 2 mg/kg of a-FPT 
showed a marked calaleptogenic response in pretreated 
rats. PIC (2 mg/kg. I.P.)pretrealrnem of animals made a 
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150 

Time (min) after a-FPT injection 

Fig. 3. Catalepsy caused by different doses of a-FPT. Rats were 
injected intraperitoneally with a-FPT (A) 0.2. (B) 0.4. ami (C) 
0.8 mg/kg. 

On.linalc: duration of catnlcpsy (sec); abscissae: lime (min) after 
injcction of a-FPT. 

Each point is the mean of at least 6 obsclVlIlions. Vertical bars 
indicate the S.E. mean. 
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Fig. 4. Thl.! effect of RIC O( PIC on a-FPT-induccd catalepsy. 
Rats wen: injected intrapcriioncally with a-FIYf (.0 O.2 mg/kg), 
RIC ( T. 3 mg/kg) plus a-FPT (0.2 mg/kg. 30 min after). or 
PIC (.2 mg/kg) plus a-A'T (0.2 mg/kg. 15 min after). 

Ordinate: duration of catalepsy (sec); abscissae: lime (min) after 
injection of a-FPT. 

Each point is the mean of7 observations. Vertical bars indicate the 
S.E. mean. 

*p<O.05, **p<O.02, ***p<O.OI, ****p<O.OOI different [rom 
a-FPT treated animals. 
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small potenliation of a-flupenthixol-induced calalepsy. 

DISCUSSION 

The sIria�tl dopmninergic system is though I 10 be 
involved in motorfuncIion. Therefore, drugs which decrease 
dopaminergic acIivity cause catalepsy." TIle descending 
sIrialonigral GABA-ergic padlway,,12,Il," has been suggesled 
as exefling an inhibilory action on Ihe dopaminergic nigro­
striatal tract. I ,20 

GABA receplor sites were divided inIO two types of 
GABA, llild GABAn receplor sites.' The exislence of 
SUbtypes of GABA, receptors has also been described.' 

l. P. injection of MUS, a GABAA agonist wilh high 
affinily forGABA. and low affinilY forGABAn receplors,' 
induced caIalepsy in a dose-dependenI manner. These results 
agree wilh Ihe inhibilOry effeci of GABA-ergic syslem 
upon dopaminergic nigrostriatal palhway proposed by 
others."" In contrast, l.P. injection of BAC, a GAB" 
agonist;"" did not induce caIalepsy. From Iheseresultsone 
may conclude Ihat Ihe calaleplogenic effect of MUS was 
induced through a GABAA receplor stimulation. Some 
workers found Ihal BAC pOlenIiated a-FPT-induced 
calalepsy." It has been shown Ihat BAC enhances GABA 
release" and displaces (3H)-GABA from conventional 
binding siles in bmin." Therefore, tile pOlentiation of 
calaleplic state of a-FPT by BAC may be produced through 
GABA release and acti vation ofGABA, receptors." Similar 
mechanism may be proposed for AOAA which increases 
cerebral levels of GAB A" mld pOlentiates!he haloperidol­
induced cataJepsy,I6 

Prelrealment of animals wilh BIC, a GABAA 
antagonist,'" potentiated catlueptogenic effect of a-FPT or 
thai of MUS. There is evidence showing Ihm BIC (but not 
PIC) releases Ihe GABA from brain slices." TIlerefore,lhe 
potentiation of MUS or a-FPT-induced cauuepsy by BIC in 
our experimenls may be due 10 presynaplic blockade of 
GABA neurons and consequent release of GABA from 
GABA nerve endings. 

PretreatmenI of animals widl PIC, mlother GABAA 
antagonisl,21 induced a small but significant increase in 
caIaleplic effect of a-FPT. PIC does not release GABA and 
some experimenIs suggesl dmt this drug enhances, tile 
striatal dopamine release.'" These may show why !he effect 
of BIC on calalepsy is differenl from that of PIC. 

In conclusion, while involvemenl of GABA, receptor 
siles in calalepsy is possible, more experimenl is needed to 
elucidate the exact mechanism. 
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in analysis of datallild Ciba-Geigy (Basic, SwiLZerhmd) for 
supply of badofen. 
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