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SINGLE ELECTROCONVULSIVE SHOCK AND DOPAMINE AUTORECEPTORS
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SUMMARY

Dopamine (1DA) autoreceptor downregulation has been suggesied to mediate the therapeutic effect of anti-
depressant teeatiments including electroconvulsive therapy (ECT). Suggestion has also been made that a single ECT
miay have antidepressant potential via such o mechanism, The presemt study was therelore conducted 1o assess the
eeas ol asingle elecireconvobsive shock (ECS) on dopamine autoreceptors in the rai brain. Using the low dose,
apotiorpline-induced hypomutility behavioural paradigm, DA autorecepror function was studied one and eight days
abter o single true ECS, and 8 days ofter a single sham ECS. No significant difference was observed between the groups.
The resuhis soggast that single ECS exerts neither acute nor time-dependant DA autoreceptor effects; however, the

IWE T certain aspects renans open lor rther study.

The cognitive adverse eflfects of clectro-
convulsive therapy (ECT) are a source of
concern 1o chinicians, and have necessitated
the scwreh dor techniques of ECT admi-
nistration which. while maintaining optimal
efficacy, are  associated  with  reduced
cognitive morbidity. Towards this end,
modification ol stimulus parameters and
clectrode placement have been recommen-
ded, but u newer approach has heen to
deliver fewer treatments, spaced at wider
intervals, with the expectation that the
henelicial effect of ECT is time dependant.
As an extension ol this concept, thd
admmistration of a single ECT has been
mooted for the management of endo-
genous depression (Andrade, 1990).

Depression. the most important indica-
tion for ECT 1oday, has been characierized
as a hvpodopaminergic state, and amelio-
ration of depression by antidepressant
drugs or FCT has been suggested to result
from enhanced dopaminergic neurotrans-
mission {(Willner, 1983: Swerdlow and Koob,
1987).
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The present study therefore sought to
assess the acute and time-dependant effects
of a single ECS on dopamine (DA) auto-
receptors in the rat brain.

Material and Methods

The methodolgy adopted in the present
study was the same as that in an earlier study
{Andrade et al,, 1990), except for the fo-
llowing: (1} low-dose apomorphine (100

g/kg) was used as a specific DA autorecep-
tor challenge {Srinivasan et al., 1989), (2)
saline or apomorphine-injected animals
were monitored 1 and 8 days after a single
true ECS, and 8 days after a single sham
ECS, in a factorially designed experiment.
{3) Two computer-assisted parameters of
motility  were  scrutinized:  distance tra-
velled, and time spent resting, by the
animals during the period of monitoring,
Resules

The intensity of the delivered current
ranged from 20 to 50 mA depending on the

interelectrode impedances, and the dura-
tion of the motor seizure ranged from 15 to
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25 sees. By conventional stundards, theve-
fore, all animals received adequate stimuli
and experienced adequate convulsions.

The “distance travelled” and “time res-
ting' duta in cach of the 2 true and 1 sham
ECS-treated categories are presented in the
fipure. A two way ANOVA revearled, expec-
tedly as low dose apomorphine is khown to
sedate via DDA avtoreceptor mechanisms), a
sigmificant drug  effect (p < 00013, but
neither a significant main effect for ECS nor
a sigmificant ECS X drug interaction in
cither, ‘distance travelled’ or ‘tme resting’
paradigms. In other words, while the expec-
ted apomorphine effect was obained, there
wus neither acute nor time-dependant ECS
effect observed.
Discussion

The abscence of consensus in the field sti-
mulated these attempts to study the efiects of
a single ECS on DA autorecepiors. Chiodo
and Antelman {1980} using an clectrophy-
siologrical approach, found that a singtle F.CS
produced no discernable change one howr
after its administration. while significam
DA autoreceptor downregulation resulted 8

davs later, In a comparable study, Tepper et
al. {1982) reported that a single ECS down-
repadated DA auntoreceptors | duy later,
which effect was also observable 8 days
tater.

Behavioural approaches have however
{ailed to conlirm these findings. Serre et al,
(1981) demonstrared that a single ECS did
not alter DA autoreceptor lanations 1 apd 2
days later, while Creese et al. (1982} reported
that u single ECS produced no delayed offect
on these receptors.,

The present study, also a behavioural
approach although differing in methodo-
lowy, confirmed that a single ECh produces
neither acute nor time-dependant change in
DA antoreceptor  functioning. It would
therelore seem  that single ECS-induced
tme-dependant dopaminergic effects are
conlined o DA postsynaptic  regeptors
(Andrade et al, 19903, Tt would Turther seem
that the DA autoreceptor hypothesis for
mechanism of action of ECT (Chiodo and
Anteliman, TOR0D Willner, 1983} is less robust
suggested

than  believed,  as carlier

{Gangadhay ¢ al., 1989),
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While these findings are important for
the understanding of the mechanism of ac-
tion of ECT, other neurotransniitter systents
also need w0 be investigated for time-de-
pendant effects of a single ECS, as such may
have an important bearing on the optimal
reduction in the numbey of ECTs required
to produce a given clinical response.
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