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Memory and Convulsive Stimulation: Effects of Stimulus_-

Waveform
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Electrical stimulation with brief pulses can produce a
seizure requiring less energy than conventional sine-
‘wave stimulation, and it has been suggested that
srief-pulse stimulation might reduce the memory loss
associated with electroconvulsive therapy (ECT). The
authors evaluated the effects of electroconvulsive
hock (ECS) on memory in mice by using various
aveforms, current intensities, training-ECS

wervals, pulse widths, and stimulus durations.

Vhen equated for ability to produce seizures, low-
nergy, brief-pulse stimulation caused as much
amnesia as sine-wave stimulation and sometimes
more. In the absence of comparisons of the amnesic
effects of brief-pulse and sine-wave stimulation in
humans, the use of brief pulses for administering
ECT is unwarranted.

f all the risks and side effects associated with

ECT, memory dysfunction has received the most
attention: a good deal is now known about its severity
and duration (1, 2). Recently there has been interest in
reducing the effects of convulsive treatment on memo-
ry by optimizing the characteristics of the electrical
stimulus (e.g., waveform, current. and total electrical
energy). Because delivery of electrical energy in ex-
cess of the minimum energy needed to elicit a seizure
increases memory dysfunction (3, 4), it has sometimes
been proposed that any procedure which reduces the
electrical energy used in convulsive stimulation should
reduce memory loss (5, 6). In particular, it has been
suggested that treatment with brief square-wave
pulses instead of conventional sine-wave stimulation
could minimize the amnesic effects of ECT. because
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brief-pulse stimulation can elicit seizures with approxi-
mately one-third the electrical energy associated with
conventional sine-wave stimuli (5-8).

It is possible, however, that reducing total electrical
energy will decrease memory loss only if the ability of
the electrical stimulus to produce seizures is also
reduced. If this is true, then even though brief-pulse
stimulation can produce a seizure with less electrical
energy than sine-wave stimulation, memory loss might
be similar if these two waveforms were both given at
seizure threshold. Moreover, if some specific features
of a stimulus waveform contribute to memory loss,
such as rate of increase of current intensity, then brief-
pulse stimulation might impair memory even more
than sine-wave stimulation.

The available data (9, 10) on the effects of brief-
pulse stimulation and sine-wave stimulation suggest
that they are therapeutically equivalent, but to our
knowledge a clear comparison of their effects on
memory has not yet been accomplished (for review see
9, 11). We undertook this study to compare the
amnesic effects on mice of convulsive stimulation with
different waveforms, including sine-wave and brief-
pulse stimulation. By standardizing the waveforms
according to their seizure thresholds, we were able to
determine directly whether total electrical energy con-
tributes to amnesia and whether brief-pulse stimula-
tion can minimize amnesia.

METHOD

Male Swiss albino mice (35-50 g) were housed for at
least 4 days before training. Memory was assessed
with the one-trial, step-through passive avoidance
task, a standardized and much used method for inves-
tigating the amnesic effects of convulsive stimulation
and other agents on rodents (12). Each-animal was
used only once. For training, a mouse was placed into
the start compartment facing a door that blocked the
entrance to a dark inner compartment. After a 10-sec
delay, the door was opened. When mice entered the
dark compartment and touched the rear floor plate of
this area, they received a 65-mA foot shock. The mice
were confined in the inner compartment for 5 sec and
then allowed to escape back into the safe outer com-
partment.






