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Summary : Pretreatment with ethosuximide, a drug of choice for petit mal epilepsy, was found

to inhibit the conditioned avoidance response in rats and the traction response in mice

and to antagonise methamphetamine induced - stereotyped behaviour in rats. Our results, - which = _ A
indicate that ethosuximide is capable of inhibiting the dopaminérgically mediated behaviours, are

in agreement with the recent reports stating that ethosuximide exerts central dopamine receptor

blocking activity.
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INTRODUCTION

Ethosuximide, the drug of choice for petit mal epilepsy. (14), is reported to induce
catalepsy-in mice by blocking: past-synaptic striatal-=dopamine receptors (8). . As dopami-:
nergic mechanisms are involved in the maintenance of conditioned behaviour (2, b)
and in induction of amphetamine stereotypy. (11, 12), we decided to investigate : the
effect of 'ethdsuximide -on conditioned  avoidance respanse (CAR) and methamphetamine-
induced stereotyped behaviour (SB) in rats. Further, as the traction response-in mice is
selectively inhibited ‘by dopamine receptor blocking drugs: (4, 7) we have also. studied
the effect of ethosuximide on the traction response in mice.

MATERIALS AND METHODS

Male albino rats and mice, weighing between 100 to 180 g and 20 to 30g
respectively, were used for the study. The animais were kept on a standard diet and
tap water ad /ibitum. Each animal was used once only. All observations were made
between 10.00 and 16.00 hr at 27 to 30°C ip a noiseless, diffusely illuminated room.

The drugs used were ethosuximide (Parke-Davis), chlorpromazine hydrochloride
(May and Baker), haloperidol ('Serenace}i\ in]e{ction, Searle) and methamphetamine
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ydrachloride . (‘Methedrine’ injection, - Burrroughs Wellcome). Ethosuximide :(ETH) and
chlorpromazine (CPZ) were dissolved in distilled water - while haloperidol (HAL) and
ethamphetamine (MAMP) injection -solutions were :diluted - to required. strength = with
distilled water. Except for ETH and HAL dases refer-to the salt. In rats, all. drugs except
ETH, were injected in a volume of 0.2 m//100 g body weight while ETH was injected
ina volume of 0.5 m//100 g body weight. In mice, all drugs were injected in a volume
of 0.1 m//10 g body weight. All drugs were administered intraperitoneally. For each
dose 10 animals were used. Control groups received requisite volume of distilled water
intraperitoneally.

Conditioned avoidance response (CAR) in rats :

Effect on CAR was studied in trained rats by the technique of Cook and Weidley (1).
Both: control -and drug treated groups were; tested forCAR 30 min after the injection.
The drug effect on CAR was expressed as the percentage of animals which failed to' climb.
the pole on hearing the buzzer but did climb the pole in response to the electric shock.

Traction response in mice :

Control and drug treated groups:were tested for the traction response by the method
of Courvoisier et al. (4) at 60 min time interval after the injection. The response was
said to be inhibited when the animal was unable to draw itself up to touch the: wire within
5 sec of placement.

: The EDs, of the drug for irhibiting the CAR and the traction response was com-
puted by the method of Miller and Tainter (10).

Methamphetamine induced stereotyped- behaviour (SB) in rats:

Effect of ETH pretreatment on MAMP induced SB was studied by the method of
Costall et al. (3). Control groups received- distilled water  followed 30 ‘min later: by
'MAMP injectidn. Drug-treated groups received either ETH or HAL followed 30 min
later by MAMP. For observation the animals were placed in individual-cages-made of
wire ‘netting, *measuring 30 c¢cmx 20°cm and 20 cm- high. They were  placed in : the
observation cages' 30 min before drug treatment to allow adaptation to the environment.
The intensity ‘of SB was assessed:at 10 min%intervals for:4 hr according to the following
scoring system': 04 short lasting pgfoda‘ gg locomotor - activity ‘but' no- stereotyped
behaviour ; 1 : discontinuous “sniffin Qarfstant exploratory -activity ; 2 ¢ continuous
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_sniffing and small-head movements, ‘periodic exploratory activity: 3 : continuous sniffing
and small -head movements, discontinuous gnawing. biting or licking and very brief
periods of locomotor activity and 4 : continuous gnawing. biting or licking. no explorato
.activity and -occasional backward locomotion.

The statistical significance «of differences between means was calculatéd by the
Student’s unpaired t - test.

RESULTS

In doses of 100 to 400 mg/kg, ETH induced a state of sedation without loss of
righting reflex or apparent change in muscle tone and in a dose4dependent. manner inhi@
ted the CAR in rats and traction response in mice and antagonised MAMP-induced SB id
rats. Doses beyohd 400 mg/kg tended to produce motor incoordination and ataxia.

1. Effect on CAR in rats !

EDsoS.E.M. of ETH for inhibiting the CAR was 154.9 mg+4:8.2 while that of
€PZ and HAL were 4.07 mg-+0.14 and 0.38 mg-0.02 respectively. ETH was, on 4
weight basis, about 38 and 400 times less potent than CPZ and HAL respectively; in
inhibiting the CAR. v

2. Influence on traction response in mice :

EDs2=S.E:M. of ETH for inhibiting the traction response was 144:5 mg+-8. 5’
while that of CPZ and HAL were 5.62 mg--0.30 and 0.69 mg-4-0.04 respectively. ETH
was, on a weight basis, about 25,and 200 times less-potent than CPZ-and HAL respectively;
in inhibiting the traction response.

3. Effect on methamphethamine-induced SB' in rats :

Pretreatment: with 50 mg/kg of ETH did not significantly’ affect’ the intensity of
MAMP stereotypy. However, pretreatment with 100, 200 and 400 mg/kg of ETH and
0.25 mg/kg of‘HAL was found to significantly decrease the intensity of MAMP stereotypy '
Further, pretreatment with 400 mg/kg of ETH and 0.25 mg/kg of HAL completely abolished
the SB induced by 5 mg/kg dose of MAMP (Table ). On a wéight basis ETH ‘appears’
1, be 1600 times -less potent .than HAL in abolishing MAMP: stereotypy.’
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TABLE | : Effect of ethosuximide and haloperidol on methamphetamine-induced stereotyped behaviour in rats.
Study Treatment dose mg/kg Intensity score
Mean4=S.E.M.
I 1. MAMP 5 2.8 4 0.13

' 2. ETH50 4+ MAMP 5 2.4 4 0.16
3.°  ETH <100 4 MAMP 5 1.9 4 0.10°
4. ETH 200 4+ MAMP 5 1.1 4 0.10**
5. ETH 400 4+ MAMP 5 0
6. HAL 0.25 + MAMP 5 0

I 1. MAMP 6 3.7 4+ 0.15
2. ETH .50 + MAMP 6 3.4 4 0.16
3. ETH 100 + MAMP 6 —_— 2.9 4 0.10*
4. ETH 200 4 MAMP 6 ’ 3 2.0 4+ 0.00**
5.. ETH 400 + MAMP 6 0.9 4 0.10**
6. HAL 0.25 4+ MAMP 6 0:8 == "0:13%*

*P<0.01; **P<<0.001. Numerals following the drugs indicate their doses (mg/kg).

DISCUSSION

Westerink et al. (13) have recently provided biochemical evidence for a functional
blockade of striatal and mesolimbic dopamine receptors by ethasuximide in the rat brain,
while Jadhav et al. (8), on the basis of beavioural studies, have recently reported that
ethosuximide is capable of blocking post-synaptic striatal dopamine receptors.

CAR is a dopamine-mediated response (2, 5) and the inhibition of CAR by
neuroleptics like chlorpromazine and halperidol, has been attributed to blockade of post-
synaptic dopamine receptors in the nigro-striatal dopaminergic system (9). Amphetamine-
\induced SB, considered to result from activation of post-synaptic striatal dopamine recep-
tors by released dopamine, is also effectively antagonised by the dopamine receptor blocking
drugs, chlorpromazine and haloperidol (11, 12). = As ethosuximide is reported to block
‘post-synaptic striatal dopamine receptors (8, 13), it was expected to and, indeed,
was found to inhibit CAR and to antagonise methamphetamine stereotypy in rats. Further,
the traction response in mice, which is selectively inhibited by the dopamine receptor
blockmg drugs (4, 7). was also inhibited by ethosuximide.

< Thus, our findings, taken along with those of Westerink et al. (13) and Jadhav
et al. (8) suggest that ethosuximide is capable of blocking transmission in the nigro-
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striatal dopaminergic system. Our conclusion is also in agreement with the clini
observation of Goldensohn et a/. (6) regarding the occurence of parkinsonian symptom
in association with ethosuximide therapy.

ACKNOWLEDGEMENTS

The authors are grateful to Parke=-Davis for their generous gift of ethosuximide,
May and Baker (India) for their generous gift of chlorpromazine hydrochloride, to Mr. S.S.
Chavan and Mr. V. R. Mane for technical assistance and to the Dean, V. M. Medical College:
Solapur, for providing facilities.

REFERENCES

1. Cook, L. and E. Weidley. Behavioral effects of some psychopharmacological agents. Ann. N. Y. Acad. Sei,
66 : 740-752, 1957. -

2. Cooper, B.R. G.R. Breese; L.D. Grant and J.L. Howard. Effects of 6-hydroxydopamine treatments on active
avoidance responding : evidence for involvement of brain dopamine. . Pharmac. Exp. Ther, 185 ¢
358-370, 1973.

3. Costall, B., R.J. Naylor and J.E. Olley. Stereotypic and anticataleptic activities of amphetamine after intracerebral
injections. Eur. J. Pharmac., 18 : 83-94, 1972. : 1
4. Courvoisier, S., R. Ducrot and L. Julou. Nouveaux aspects experimentaux de l'activite centrale des derives
de la phenothiazine. In “Psychotropic Drugs “ by Garattini, S. and V. Ghetti, Amsterdam, Elsevier Publishing
Co,;,-p.373,-1967.
5. Davies, J.A., B. Jackson and P.H. Redfern. The effect cf antiparkinsonism drugs on haloperidol induced inhibi-
tion of the conditioned avoidance response in rats. Neuropharmacology, 12 : 735-740, 1973.

6. Goldensohn, E.S., J. Hardie and E. Borea. Ethosuximide in the treatmeht of epilepsy. J.A.M.A., 180 ;
840-842, 1962. :

7. Hill, R.T. and D.H. Tedeschi. Animal testing and screening procedures in evaluating psychotropic drugs. In
“An Introduction to Psychopharmacology ” by Rech, R.H. and K.E. Moote, New York, Raven Press, p. 231,
1971.

8. Jadhav, J.H., J.J. Balsara and A.G. Chandorkar. Preliminary observations regarding the cataleptogenic activity
of ethosuximide in the mouse. J. Pharm. Pharmac., 32 : 590-592, 1980.

9. Janssen, P.AJ., CJ.E. Niemegeers and K.H.L. Schellekens. Is it possible to predict the clinical effects of

neuroleptic drugs (major tranquillizers) from animal data? Arzneimittel~Forschung., 15 : 104-117, 1965.

10. Miller,L.C.and M.L. Tainter. Estimation of the EDsq and its error by means of logarithmic-probit graph paper
Proc. Soc. Exp. Bicl. Med., 87 : 261-264, 1944.

11. Randrup. A. and . Munkvad. Pharmacology and physiology of stereotyped behaviour. J, Psychiatr. Res,
11 :1-10, 1974.

12. Wallach, M.B. Drug-induced stereotyped behaviour : sim ilarities and differences. In “Neuropsychopharmacology:

. of monoamines and their regulatory enzymes*' by Usdin., E. New York, Raven Press, p. 241, 1974.

18. Westerink, B.H.C., B. Lejeune, J. Korf and H.M.Van Praag. On the significance of regional dopamine metabolism
in the rat brain for the classification of centrally acting drugs. £ur. J. Pharmac., 42 : 179-190, 1977.

14. Woodbury, D.M.and E. Fingl. Drugs effective in the therapy of the epilepsies. In “The Pharmacological Basis

of Therapeutics” by Goodman, L.S. and A. Gilman. &thed. New York. Macmillan Pubfishing Co. Inc., p. 201,
1976.



