
LETTER TO EDITOR

EFFECT OF REPEATED ELECTROCONVULSIVE SHOCKS ON AMPHETAMINE
AGGREGATION-TOXICITY SYNDROME

Sir,

(Received on June 21.1982)

Electroconvulsive shocks (ECS) are used since long in depressive states in preference

to chemical convulsions. though the precise mechanism of action of ECS has been parti

cularly studied only in recent years (4, 5). The available evidence in animals and in man

gtrongly suggests that the benefit is derived from enhancement of one or more of the
central monoaminergic functions. Chronic ECS treatment in mice significantly decreases

the time of oneset of convulsions and increases the percente:lge morta'iity following sub

threshold doses of some GNS stimulant drugs (7). The present work was done to study
the effect of chronic ECS on functional activity of brain dopaminergic and nor-·adrenergic
system taking amphetamine aggregation toxicity as a model.

Male albino mice of Haffkine strain weighing 20-30 9 were housed in groups with
diet and water provided ~d libitum except during the actual experimental procedure. A

daily single ECS of 48 mA strength and 0.2 second duration was given through ear-clip
electrodes for 7 days with an electro convulsiometer. No anaesthetic agent was used
prior to ECS. 24 hr after the last ECS administration. mice were used for amphetamine
aggregation toxicity studies during which they were housed in metal cages (23 em x 15
em x 15 em). The ambient temperature was maintained at 26 ± 1°C throughout the
experiment. In preliminary studies amphetamine sulphate, 6 mgjkg (ip) produced 100%

mortality at 4 hr but not at 1 hr while a dose of 4 mg/kg (ip) failed to produce any

mortality upto the end of 4 hr. Both doses were tested in the present work and were
given to control (non-·shocked) mice and ECS treated mice. An additional non-·shcocked
control groLJp received only 0.9% NaCI solution (10 m//kg). Mortality was assessed at
the end of 1 hr, 4 hr and 24 hr. The results are Shown in Table I.

Evans et al. (3) showed enhanced 5-HT mediated behavioural responses in rats
treated with a single daily administration of ECS for 10 days. The change appears to
be occurring post~synaptically. Similarly. Green et al. (6) showed that enhanced post
synaptic dopamine responsiveness follows single daily administration of ECS for 10 days.

Bhavsar et al. (2) showed that clonidine-induced NA-mediated responses were

also enhanced after chronic ECS administration although Akagi et al. (1) found inhibition of
clonidine responses. Enhanced locomotor activity and stereotyped behavioural responses
to amphetamine are due to release of monoamines in central nervous system. The morta-
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TABLE I : Effecl oT chlOnic ddl1linistration of ECS on amphetamine aggregation-toxicity syndrome.

Percentage mortalitY
Group and Treatmem

Control :
Non-srlOcked
saline. 10 mt/kg

Non-Shocked

+
Amphetamine

6 mg/kg

E.C.S. treatet'

+
Amphetamine.

6 mg/kg

Non -Shockec
+

Amphetamine.
4 mg/kg

E.C.S. treated

+
Amphetamine.

4 rng/kg

a

6

100'

a

40'

4 hr

a

100

100

o

60'

24 hr

100

100

o

60'

Each group had 50 mice. all drugs were given ip.

'Value differs significantly (P<0.05) from the respective control group (Chi2 test).

lity in ECS- treated group with subthreshold dose of amphetamille appears to be due to
either increased neuronal sensitivity and/or increased post-synpatic sensitivity to dopamine
and noradrenaline.

Our study further substantiates that chronic administration of ECS enhances the
sensitivity to various neurotransmitters in the central nervous system.

M. MATEENUDDIN. S. R. SARAVDEKAR. S. D. SHELGAONKAR AND N. L. SADRE

Department of Pharmacologv.
1\I!edical College. Aurangabad - 431 001

REFERENCES

1. Akagi. H.. A.R. Green!. and D.J. Hea. Repeated electro-convulsive shock attenuates clonidine·induced hypoac
tivity in both mice and rats. Br. J. Pharmac. 73 : 230-231. 1980.

2. Bhavsar. V.H .. V.R. Dhumal and VV. Kelkar. The effect of some antiepilepsy drugs on enhancement of
the monoamine mediated behavioural responses following the administration of electroconvulsive shocks to
rats. Eur. J. Pharmac.• 74 : 243-247. 1981.

3. Evans. J.P.i\I1 .. D.G. Grahame-Smith. A.R. Green and AF. Tordoff. Electroconsulsive shock increases the
behavioural responses of rats to brain. 5-HT accumulation and central nervous system stimulant drLlgs.
8r. J. Pharmac.. 56 : 193-199. 1976.

4. Grahame-Smith. D.G .• AR. Green and D.W Costain. Mechanism of the antideptessant actiOn of electroconvulsive
therapy. Lancet. 1 : 254. 1978.

5. Green. A.R. and J.F.\lV Deakin. Brain noradrenaline depletion prevents ECS-·induced enhancement of
serotonin and dopamine-mediated behaviour. Nature. 285 : 232-233. 1980.

6. Green. A.R .. D.J. Heal and D.G. Grahame-Smith. Further Observations on the effect of repeated ECS
On the behavioural responses of rats produced by increase in the functional activity of 5-HT and
dC'f)amine. Psvchopharmacotherapv. 52 : 195-200. 1977.

7 tv'~teenuddin. M .. M.T. Brahmapurikar ann N.L. Sndre. Effect of repeated electroconvulsive shocks (ECS) on
,,"hthresholj doses oj som:: CNS stimulants. Arch. Int. Pharmacodvn .. 246 : 118-121' 1980.


