Permanence of amnesia after single posttrial
treatments of Metrazol or

electroconvulsive shock'’

Interference with retention induced by a single administra-
tion of electroconvulsive shock or Metrazol after one-trial
training was demonstrated to be relatively permanent. Electro-
convulsive shock administered approximately 75 sec after
training and Metrazol administered 5 min after training re-
sulted in retrograde amnesia which persisted undiminished in
strength for 21 days.

It has been demonstrated that a single treatment of
either electroconvulsive shock (ECS) or the convul-
sant drug, penthylenetetrazol (Metrazol), resuits in
subsequent interference with retention of a response
learned in one trial (Kincaid, 1967; Chorover & Schillex:,
1965; Quartermain, Paolino, & Miller, 1965; Pearlman,
Sharpless, & Jarvik, 1961). An assumption implicit
in these studies is that this interference with retention
is permanent. The test for retention has character-
istically been given within 24 h after training. How=-
ever, Chevalier (1965), using a conditioned emotional
response technique, produced retrograde ammesia in
mice with ECS which did not significantly diminish
in strength over a period of 30 days following training.

The present experiment evaluates the permanence
of amnesia induced by ECS, using a different species
and a different training procedure than Chevalier (1965).
It also evaluates the permanence of amnesia induced
by Metrazol.

According to the consolidation hypothesis, retrograde
amnesia induced by posttrial administration of various
agents should be permanent, The criterion of per-
manence used in the present experiment was that the
induced retrograde amnesia should persist over a
period of 21 days.

Subjects

Eighty-two Sprague-Dawley rats of both sexes were
60-80 days old and experimentally naive at the time
of training. Of these 82 Ss, 25 were eliminated during
the course of the experiment for reasons described
below,

Apparatus

The apparatus, identical to that described by Kincaid
(1967), was a step down device consistingofa 6 x5 x
7 in. startbox separated from a 16 x16 x 10 in, Mason~
ite and Plexiglas compartment by a sliding Plexiglas
door. The startbox was raised manually and lowered
to the grid floor of the large compartment by means of
a small motor. A 60 cycle, ac grid shock of approxi-
mately 0.5 mA could bedelivered for a timer-controlled
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(Hunter Model 115) period of 2.0 sec. The ECS con~
sisted of an automatically timed 0.3 sec, 540 V, 60 cycle
sine wave stimulus delivered to the ears through moist
padded alligator clips.
Procedure

During the training session, the Ss were givena 1 min
adaptation period, after which the startbox waslowered
to the level of the large compartment. When a Sina
grid shock group had placed all four feet on the grid
floor, the sliding door was closed and grid shock was
delivered for 2.0 sec. Ss in the control groups receiv-
ing no grid shock were required to step onto the grid
floor and the sliding door was closed. Eleven out of
the original 82 Ss failed to step out of the starting
compartment within 30 sec and were eliminated from
the study. This insured that Ss had noinitial reluctance
to respond. Acceptable Ss were removed to a holding
cage immediately after the training trial. ECS Ss re-
ceiving grid shock were administered the convulsive
treatment approximately 75 sec after stepping out of
the starting compartment. The treatment was given on -
a table adjacent to the training apparatus under the
conditions described. All ECS Ss had full tonic exten-
sor seizures. Metrazol Ss received 65 mg/kg of the
drug through an IP route. This dose was selected to
produce a high incidence of clonic seizures; tonic
seizures were fatal too frequently to be studied. Onset
of Metrazol convulsions occurred on the average of
75 sec after injection, and typically lasted 10 sec,
Metrazol Ss were then observed ina transparent holding
cage for 5 min, Eight out of the surviving 28 Metrazol
Ss did not manifest either multiple clonic jerks or a
clonic seizure during the 5 min observation period fol-
lowing injection and were eliminated from the sample.
""Multiple jerks!'' consisted of rapid spasmodic move-
ments of the head and neck. Twelve out of the original
82 Ss died. All ECS and Metrazol Ss were kept in a
holding cage for about 30 min after treatment to per-
mit recovery, before being returned to the home cage.
The Ss were tested in the same apparatus 24 h after
training, Failure to leave the starting compartment
within 3 min was taken as evidence that the passive
avoidance response had been learned and retained. Ss
in the groups receiving grid shock and either Metrazol
or ECS were retested 21 days after testing.
Results

Table 1 contains a summary of the results. Eight out
of 10 of the Ss receiving a Metrazol injection 5 min
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Table 1

Proportion of Ss responding (stepping down) on test and retest trials
(Retest given 21 days after test)

Test Retest
Convulsive Grid Grid
Treatment Shock Shock
No Yes Yes
None 10/10 1/10
Metrazol 9/10 8/10 7/8
ECS 8/10 7/10 4/9

after receiving grid shock stepped down from the start-
ing compartment during the test trial; the other two Ss
were considered to have retained the learned response.
Only one of the 10 Ss receiving grid shock, but no con-
vulsive treatment, stepped down during the test trial.
The two classification variables (presence or absence
of stepping down and presence or absence of Metrazol
treatment) exhibited a significant lack of independence
when- evaluated using Fisher's exact probability test.
The probability of obtaining a discrepancy this large
or larger was .007. This distribution of frequencies
suggests that Metrazol caused retrograde amnesia. The
group receiving grid shock followed approximately 75
sec later by ECS also demonstrated retrograde amnesia
as seven out of 10 Ss stepped down on the test trial;
again, the variables used in a comparison of this group
and those of the group that received grid shock but
no convulsive treatment were not independent (p =.05).
The control groups (the three groups not receivinggrid
shock) did not differ significantly from one another.
In these groups, 8/10, 9/10, and 10/10 stepped down
during the test trial, indicating that the ECSand Metra-

zol treatments, by themselves, had no aversive effects.

During the retest trial, given 21 days after the test
trial, 4 out of 9 of the group that received grid shock
and Metrazol stepped down; 8 out of 10 of this group
stepped down on the test trial., The probability of ob-
taining a discrepancy this large or larger is .58, indi~
cating that the retrograde amnesia was retained.

Retrograde amnesia induced by ECS was also retained
over the 21 day period as 7 out of 10 Ss stepped down
on the test trial and 4 out of 9 Ss stepped down on the
retest trial (p=.17). Two Ss died in the grid shock~
Metrazol group, and one died in the grid shock-ECS
group between the test and retest.
Discussion

The present experiment confirmed for the rat a finding
obtained previously in mice, namely, that a single post-
trial treatment of ECSproduces permanent interference
with retention. In addition, it extends this finding to
include the action of Metrazol. These findings support
the consolidation hypothesis to the extent that it is
implicit in the hypothesis that retrograde amnesia in~
duced by various agents is permanent. In addition it
extends the generality of the finding by Chevalier (1965).

However, the question remains; Why should ECS and
Metrazol act differentially in producing retrograde am-
nesia (Kincaid, 1967), and yet be similar in that the
interference with retention produced by both agents is
permanent? An answer to this question will serve to
throw light on the consolidation hypothesis.
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