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Summary : Rats prrl,e"t/ld with I'l/'Oslaglen6n synthesis slimtlla1o,s, phcnoxymeth)'1 penicillin (2. 4

and S ~/k{J. ip) .'d levamisol. (2.S. 5 aod 1Omglkg.lp) showed II ncse related pOlalll:.di':)n 01 ca1aleosy

<If:<< ,,,btlves.hcld do'H of haloperidol (0.1 mg/kg. 'pl. Pretreatmenl with ploslagl.ntlin Iyfhesls

In',iti·-,s palKOlamcl 3M ;ndQM&INiO'" Ui:ilit!ited SIgnificant inhitlllOtl of catalepsy .1 ICWllf d::lSllS

(2.5. S. 10 and 15 I'1glkll. jOlt Hov.ev«, lin antagonism .....as plY.ooncallv less al hIgher dose

It'\.eis (20 IIlld 30 rrg1f:(J 'p). PIe dati suggesT l'Ie\llOmodlllafOry cor.tllbulmo ::Jf PfOt'ltQllnetll$ in

l'l6>JrOI"t,lic-lndvcP<! c..lal~sV.
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INTRODUCTION

PG Wnlhesis b.orI<H~

proslagJandl"s

Neuroleptics poduce catalepsy in animals by blocking dop:mine receptors (7).
Cenua[ coprmine receptor blockade increases prolactin secretion (5. 10. 11). Available
evidence suggests that pro!actin acts by increasing synthesis of prosraglandins (PGs)
in the target organs (1~. 14). Since PGs modulate transmission in calecholaminergic
neUTones (1) it was thought worthwhile to investigate on neuroleptic-induced catalepsy
the effect of drugs that alt€r brain PG levels.

MATERIAL AND METHODS

Male albino rats. 180-220 g housec! at 27-32°C and with free access to standard
diet and tap water were used. Experiments were ccndlicted bet.....een 10 and 16 hrs.
CatJlepsy was assessed by placing the anime['S twO front paws on a horizontal bar posi~

tioned 7.5 em above the floor and measuring the time in seconds. before the animal
placed one or both paws on the floor (descent latency lime). A maximum of 300 sec
was allowed for each animal (12). Six animals WEre tal..en in each sroup and catalepsy
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was assessed at one hour intervals for 4 hours. Each rat was used once only. Student's
unpaired '1' test was used for statistical analysis.

Haloperidol (Searle) injection solution was diluted to required strength with
distilled water. Phenoxymethyl penicillin (Pfizer) was dissolved in distilled water. Indo
methacin (IDPL) and paracetamol were dissolved in alkaline solution (pH 8.2-8.5) and
final volume was made by adjusting the pH (7.5). Few drops of methanol in distilled
water were used to dissolve levamisole. All drugs were injected intraperitonially; pros
taglandin sythesis inhibItors were injected 30 min prior to haloperidol. The control
group received equal volume of vehicle ip 30 min before receiving haloperidol. The
threshold and subthreshold dose of haloperidol for catalepsy was determined in separate
series of experiments keeping saline treated animals as control.

RESULTS

With subthreshold dose of haloperidol (0.1 mg/kg) using six animals in each
group, the highest mean descent latency time 21.6 and 20 sec was obtained at 2 and 3
hr respectively. The mean descent latency time in saline control group was 15 SeC.

Pretreatment with phenoxymethyl r;enicillin (2, 4 and 8 mg/kg) and levamisole (2.5, 5
and 10 mgjkg) produced potentiation (P<0.01) of haloperidol effect in a dose related
manner (Fig. 1). The cataleptic effect of high dose of neuroleptic (3 mg/kg) was anta-
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fig. 1 : Effect of pretreatrrent with qraded ooses 0; pe'1icillin (pEN' lind levamisole (LEV) on catalepsy
(Descent latE!ncy time) induct>d by subthreshold do~es of halcpt:ridol (H).

(Fi~lUres in parentheses ind;('ate dc·ses in mg/kg. Each point represents mean of 6 animals.
Vertical bars denole± S.E.M.)
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g~nised by prostaglandin sythesis inhibitors but there was no consistent dose relationship•
.Hlg.h~r doses showed less antagonism (Fig. 2). Prostaglandin synthesis stimulators or
rnhlbltors perse were devoid of any effect on descent latency time.
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Fig. '} . Effect of pretrea mpn v.ith graded doses of paracetamo! (P) a:1d jpdom thaci'l (I) on halop ,dol
(H) induced ca\alepsv.

(FIgures in parentheses indicate dos s in mg/kg. Each poi'lt represe'lts mean of 6 animals.
ertical bars den e ± S.E. .)

DISCUSSION

Antipsychotic effect of neuroleptics and their ability to produce catalersy in animals
have been relatEd to decre~se in striatal dopeminerg ic activity (7). Most of the drugs

stimulate prolactin release wr.ich in turn stimulate PG synthe.sis (9. 13). PGE 1 is known
to induce catalepsy in large doses (15). Indirect evidence to implicate central PGE.
deficiency in pathogenesis of schizophrenia are available (8. 9). Penicillin (PGE1

stimulator) given orally markedly improved chronic schizophrenia (9). Zinc and penicil
lamine (PGE1 stimulators) have allOo bEen reported to im!=rove these patients (6. 9).
On the other hand parar:oid psychosis with incometha in is also well cocumented (4).

Phenoxymethyl penicillin and levamisole mobilize dihomogamalinolinic acid and
thereby increase prostaglandin E, synthesis (9). These crugs potentiated the cataleptic

effect of neuroleptics. On the other hand cyclo-oxycEnase inhibitors. paracetamol and

indomethacin significantly reduced tr.e descent latency time. The mechanism whereby
PG synthesis stimulators potentiate. while PG synthesis inhibitors antabol,ise. neuroleptic
induced catalepsy can be explained as follows: Normally. following the blockade of t~,e
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postsynaptic DA receptors by neuroleptics. there is a compensatory "feedback" increase
of DA neuronal activity with resultant increase in DA release which counteracts to some
xtent the neuroleptic-induced blockade of DA receptors (1). We hypothesize that

PG synthesis stimulators. by increasing PGE. levels. inhibit DA euronal actl ity and
make less DA available for release and to compete with neuroleptic for the postsynaptic
DA receptor sites with resultant potentaition of neuroleptic-induced catalepsy. In contrast,
PG synthesis inhibitors by decreasing PGE. levels remove the inhibi!ory influence of PGE.
on DA neuronal activity thereby making more DA available for release and to compete
with the neuroleptic for the r::ostsynaptic DA receptor sites with resultant antagonism
of neuroleptic-induced catale. sy. Recen Iy a decrease in metoclopramide induced cata
lepsy after !=re reatment with per cetamol (50 mg/kg. ip) and indomethacin (25 mg/kg.
ip) has been re orted (2). However. in the present study such high doses of these
blockers were less effective in antagonising the cataleptic effect; the possible explanation
could be mere selective inhibition of cyclo-oxygenase enzyme involved in the synthesis
of PGE z series at these dose levels and thereby causing a relative increase in PGE1 levels
and catalepsy. Thu!> in conclu~ion. we suggest that prostaglandins by modulating the
DAergic neuronClI activity can influence neuroleptic i duced catalepsy.
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