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Interval between preexposure and test
determines the magnitude of latent inhibition:
Implications for an interference account
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The effect of a retention interval on latent inhibition was studied in three experiments by using
rats and the conditioned taste-aversion procedure, [n Experiment 1, we demonstrated an appar-
ent loss of latent inhibition (i.e., a strengthening of the aversion) in preexposed subjects that ex-
perienced a retention interval of 12 days between conditioning and the test. In Experiment 2,
we found no effect of this retention interval on the habituation of neophobia produced by the
phase of exposure to the flavor, In Experiment 3, we showed that interposing a retention inter-
val beitween preexposure and conditioning produced effects exactly comparable to those seen in
Experiment 1. The implications of these results for rival theories of latent inhibition, as an ac-
quisition deficit or as a case of interference at retrieval, are discussed.

Latent inhibivion is the retardation of conditioning ob-
served when the to-be-conditioned stimulus {CS) is pre-
exposed before the conditioning phase (Lubow, 1973).
This effect has usually been thought of as reflecting an
acquisition deficit, variously attributed to a decrease in
the associability of the stimulus (Mackintosh, 1975; Pearce
& Hall, 1980), the conditioning of inattenticn (Lubow,
Weiner, & Schnur, 1981), or reduced processing of the
stimulus caused by priming by the context in which it has
been exposed (Wagner, 1976). For all these theories, the
reduced CR (conditioned response) observed after con-
ditioning with a preexposed stimulus is assumed to reflect
a weak underlying association. It is possible, however,
that latent inhibition might be the result, in whole or in
part, not of an acquisition deficit, but of a failure of
retrieval. For example, Bouton (1991) and Kracmer and
Roberts (1984) have suggested that the preexposure and
conditioning experiences generate independent memories,
and that although the association of the precxposed stim-
ulus with the US (unconditioned stimulus) is perfectly well
established, the memory of the precxposure experience
interferes with its retrieval at the time of testing.

Support for the interference account has been sought
in attempts 10 show that ccriain procedures can act as
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“reminders’” that will promote the retrieval of one mem-
ory over another. Thus, Kasprow, Catterson, Schacht-
man, and Miller (1984) found that reexposing an animal
to the US before the test phase of a latent inhibition ex-
periment resulted in a more vigorous CR, a result they
interpreted as suggesting that the reminder treatment could
attenuate the interfering effects of the preexposure phase
and ensure expression of the CS-US association estab-
lished during conditioning. A converse effect, reinstate-
ment of latent inhibition, has been recently reported by
Ackil, Carman, Bakner, and Riccio (1992). These authors
found that although preexposure to sucrose 10 days be-
fore taste-aversion conditioning did not reduce the strength
of the acquired aversion, a ‘‘reminder’’ presentation of
sucrose the day before conditioning restored the effects
of preexposure; that is, latent inhibition was found under
these conditions. Such a reinstatement of latent inhibition
might be expected if this reminder treatment were able
to reactivate the memory of the preexposure phase of the
procedure.

A second line of evidence, and one that forms the focus
of the present experiments, comes from studies of the ef-
fects of imposing a long retention interval between con-
ditioning and testing in a latent inhibition procedure. Using
the conditioned taste-aversion procedure, Kracmer and
Roeberts (1984) found that, in some conditions of train-
ing, the aversion to the CS in the preexposed animals was
stronger when the test was given 21 days after condition-
ing rather than on the day following conditioning. This
result is not to be expected on the basis of the notion that

atent inhibition is an acquisition deficit-a weak associ-

ation present immediately after conditioning would not
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be expected to grow stronger with the passage of time.
Kracmer and Roberts propose, rather, that the CS-US as-
sociation is well formed, even after latent inhibition train-
ing, and is not influenced substantially by the retention
interval. But the interfering memory produced by pre-
exposure becomes, it is suggested, less effective over the
course of the retention interval, with the result that the
latent inhibition effect is no longer evident after 21 days.

Given its potentia! theoretical importance, we thought
it worthwhile, as our first experiment, to attemipt to con-
firm the reliability of the effect reported by Kraemer and
Roberts (1984), and also, by introducing a number of
procedural modifications, to extend its gencrality. In Ex-
periments 2 and 3, we initiate an analysis of the mecha-
nisms responsible for the effect seen in Experiment 1. Ex-
periment 2 was designed to rule out the possibility that
the retention interval might have its effect by virtue of
its influence on the rat’s ncophobic response to flavor
stimuli. In Experiment 3, we tested an implication of the
interference interpretation of the retention interval
eftect—that the critical interval in producing an attenua-
tion of latent inhibition is that between precxposure and
test, and that the interval between the conditioning trial
and the test is immaterial.

EXPERIMENT 1

In previous studies of the attenuation of latent inhibi-
tion in flavor-aversion conditioning, an effect of the
conditioning-to-test interval has been demonstrated only
under a restricted set of conditions. In particular, a reli-
able effect has been observed only when the flavor used
as the C§ has been somewhat different from that presented
during preexposure (Kracmer & Ossenkopp, 1986; Krae-
mer & Roberts, 1984; Kraemer & Spear, 1992). Demon-
strations of the effect with the same flavor in both phases
are less secure. Bakner, Strohen, Nordeen, and Riccio
(1991) were successful using sucrose as the flavor, as were
Kraemer and Roberts and Kraemer, Hoffmann, and Spear
(1988) using chocolate milk. Kraemer and Ossenkopp,
however, found perfect retention of the latent inhibition
effect when chocolate milk was used for both phases---an
attcnuation was found only when preexposure was 1o sac-
charin and conditioning was with chocolate milk. We do
not know why the retention interval effect should show
such sensitivity to the nature of the flavors used, and we
were keen to determine if we could obtain the effect with
our standard training procedures with the flavor (saccha-
rin) that we have routinely used in our previous work on
latent inhibition, and by using the same flavor both in pre-
exposure and as the CS,

Following Kracmer and Roberts (1984), the retention
intervals (the intervals between conditioning and the test)
most often used in studies of the attenuation of latent in-
hibition have been 1 day and 21 days. In the present ex-
periment, we reduced the longer interval to 12 days be-
cause the results of Bakner et al. (1991) indicate little
effect of extending the interval beyond this point. We also
increased the shorter interval to 2 days. We have found,

189

in pilot work, that an injection of lithium chloride (LiCl),
the US employed in the present experiments, produces
transicnt changes in the rat’s readiness to consume fluids.
There is a pronounced suppression of water consumption
for several hours following injection, which is sometimes
followed by a compensatory increase in consumption on
the following day. Variations of this sort might make it
difficult to obtain an accurate measure of the strength of
a conditioned aversion when the test is given within 24 h
of conditioning. But our pilot work has shown that con-
sumplion of water returns to normal levels when an in-
terval of 48 h is allowed to elapse following an LiCl
injection,

A further, minor procedural modification was that in
our experiment, the subjects were given a fixed and lim-
ited amount of fluid on each trial of preexposure and con-
ditioning. All the animals consumed all the fluid on each
presentation, so exposure (o the flavor was equivalent in
all training conditions. We were thus able to avoid the
problems noted by Bakner et al. (1991) in their Experi-
ment } (but not in their Experiment 2), in which there
were substantial differences among the groups in the
amounts of fluid consumed during training.

The experimental design included four groups. Two
groups (Pre-2 and Pre-12) received preexposure to sac-
charin before a conditioning trial in which consumption
of this flavor was followed by LiCl-induced illness. The
strength of the aversion gencrated by this treatment was
tested either 2 or 12 days after the conditioning day. We
hoped to show a stronger aversion in Group Pre-12 than
in Group Pre-2. It is of theoretical importance to show
that any such effect of retention interval is restricted to
subjects that received the initial latent inhibition training.
(And there is evidence that, in some circumstances, the
measured strength of an aversion can increase over a
retention interval, even in subjects that have had no pre-
exposure; e.g., Batsell & Best, 1992.) Accordingly, we
included control groups, Cont-2 and Cont-12, that did
not receive preexposure, but experienced the short and
long retention intervals between conditioning and the test.
These two groups should not differ in their test perfor-
mance if the retention interval has its effects solely by
acting on the memory estabished by stimulus preexposure.

Method

Subjects and Apparatus. The subjects were 32 male Lister
hooded rats, with a mean weipght of 500 g at the start of the experi-
ment. The animals were housed individually with continuous ac-
cess to food in a colony room that also served as the test roon.
Fluids werc administered at room temperature in 2 50-ml plastic
centrifuge tube with a rubber stopper fitted with a stainless steel
drinking spout. In this and the following experiments, the test flavor
was a solution of 0.1% sodium saccharin, and illness was induced
by a 10t% body-weight imraperitoncal injection of 0.3 M LiCl.

Procedure. Before the preexposure phase, the animais were sub-
jected for 4 days to a water-deprivation schedule consisting of two
daily 30-min periods of free access to water, separated by a 7-h
interval. These drinking periods took place at 1100 and 1800 h.
In subsequent phases of the experiment, flavored solutions were
presented during the fiest of these periods; the animals continued
ta receive water during the second period throughout the experiment.
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During the morning drinking period of each of the three preexpo-
sure days, the animals in Groups Pre-2 and Pre-12 were offered
10 ml of the saccharin solution for 30 min. The subjects in the con-
ol groups received 10 ml of water in these sessions. On the next
conditioning day, all received access to 10 ml of saccharin for
30 min, followed immediately by an injection of LiCl. A recovery
day folfowed, in which the animals had access to water for the usual
two 30-min periods. The test consisted of three daily sessions in
which the animals were allowed free access to the saccharin solu-
ticn for 30 min. For Groups Pre-2 and Comt-2, the first test was
given on the day after the recovery day. For Groups Pre~12 and
Cont-12, an interval of 12 days intervened between conditioning
and the first test scssion. Training for these groups was begun 10
days before the start of training for the groups given the 2-day reten-
tion interval so as to allow the test trials for all the subjects to fall
on the same days. During the last 5 days of the retention interval
for the 12-day groups {the days corresponding to the preexposure,
conditioning, and recovery sessions for Groups Pre-2 and Cont-2),
the schedule of water administration was matched to that determining
the presentation of fluids to 2-day groups. Thus, all the groups were
equated in level of deprivation at the time of testing.

Results and Discussion

Figure 1 presents the mecan amounts of {est solution con-
sumed by cach group on each of the 3 test days. All
showed an initial aversion that declined to some extent
over the course of the extinction test, but more important
is the clear difference between the two preexposed groups;
Group Pre-12 showed less consumption than Group
Pre-2. The nonpreexposed control groups showed lower
levels of consumption, consistent with the suggestion that
latent inhibition occurred in the preexposed groups. There
was no sign that imposing a retention interval increased
the size of the measured aversion in the animals that were
not given latent inhibition training. There was little dif-
ference between the two control groups, but the aversion
was, if anything, slightly mored marked in Gronp Cont-2
than in Group Cont-12,
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Figure 1. Mean saccharin consumption over the three test trials
in Experiment 1. “Pre” groups received preexposure 10 the saccha-
rin before the conditioning trial; “Cont™ groups did not. For one
pair of groups, the interval between conditioning and the first test
trial was 2 days; for the other pair of groups, the interval was 12 days.

An analysis of variance (ANOVA) was performed on
the consumption data from the test days, with interval,
preexposure condition, and trials as the factors. This anal-
ysis yielded significant interactions between interval and
preexposure condition [F(1,28) = 4.11, p = .05] and be-
tween preexposure condition and trials [F(2,56) = 6.49,
p < .05). The three-way interaction of interval X pre-
exposure X trials was not significant (F = 1.15}. Pair-
wise comparisons among the group means using Duncan’s
test were made in order to determine the source of the
interaction between interval and preexposure condition.
These revealed significant differences between Groups Pre-
2 and Pre-12 (p < .05), Pre-2 and Cont-2 (p < .01),
and Pre-12 and Cont-12 (p < .05).

This experiment confirmed that, although the latent in-
hibition effect is not abolished completely (at least with
the 12-day interval used here), the magnitude of a condi-
tioned taste aversion will increase over a retention inter-
val in animals given prior latent inhibition training. Thus,
these results extend the generality of the effect that was
initially reported by Kraemer and Roberts (1984}, and
make clear that it can be found not only when different
flavars are used for preexposure and conditioning {e.g.,
Kraemer & Ossenkopp, 1986), but also when the same
flavor is used in both phases. We cannot account for the
failure of Kraemer and Roberts {1984, Experiment 3) to
find the effect in groups that, like our preexposed sub-
jects, were given three precxposure sessions with 0.1%
saccharin followed by conditioning with this same flavor.
The discrepancy presumably arises from some procedural
difference between their experiment and ours, such as
their use of scopolamine rather than LiCl as the US, or
their use of a choice as opposed (0 a single-bottle test.

There was no effect of the retention interval on the aver-
sion shown by the nonpreexposed groups; certainly there
was no sign of any enhancement of the aversion in these
groups (cf. Batsell & Best, 1992), and the slight Joss of
the aversion in Group Cont-12 was not statistically reli-
able. (This last result accords with previous findings that
conditioned taste aversions tend to be especially resistant
to forgetting; e.g., Brookshire & Brackbill, 1976; Colby
& Smith, 1977.) Taken as a whole, this pattern of results
is consistent not only with the interference theory’s claim
that the preexposure experience is at least partially forgot-
ten or becomes less retrievable over a retention interval,
but also with a complementary assumption of this theory.
Both Kraemer and Roberts (1984) and Bouton (1991) have
suggested that memories of nonreinforced exposure (o a
stimulus and of the association between a stimulus and
a motivationally relevant consequence are differentially
sensitive to the passage of time. Specifically, it is assumed
that memories of significant associations are more resis-
tant than the memory of mere stimulus exposure. In Ex-
periment 1, the resistance of significant memories to for-
getting is confirmed by the virtual absence of a reduction
of the acquired aversion in the nonpreexposed group after
a retention interval of 12 days.
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EXPERIMENT 2

The results of Experiment 1 confirmed that a retention
interval will increase the magnitude of a conditioned taste
aversion in subjects given initial latent inhibition train-
ing. However, before accepting an interpretation of this
cffect as being due to forgetting or a reduction in the re-
tricvability of the preexposure experience, an alternative
account should be considered.

One of the effects of repeated exposure to a new flavor
is the habituation of the neophobic reaction initially eliciied
by it, a process that is reflected in a progressive increase
in consumption of the flavor. Although our procedures
did not allow us to observe any such eftect (the subjects
were allowed to consume a fixed 10 ml of fluid on each
trial), it seems very likely that the treatment given to our
preexposed subjects would have produced a loss of neo-
phobia. A rest interval without stimulation after habitua-
tion training has often been found to result in spontane-
ous recovery of a habituated response (e.g., Thompson
& Spencer, 1966) and there is some evidence to suggest
that such recovery can occur in the case of flavor neo-
phobia (e.g., Domjan, 1977). It is possible, then, that for
our preexposed groups tested after a long retention inter-
val, neophobia initially lost during preexposure might
have returned over that interval. Then, decreased con-
sumption on the test would not be the result of an attenu-
ation of latent inhibition, but of recovery of neophobia.

Kraemer and Roberts (1984), in their Experiment 3,
attempted to investigate the possible role of neophobia by
comparing consumption of the test solution after 1 or 21
days in animals that had been exposed to the solution but
that had not received an injection. However, as Lubow
(1989, p. 185) has noted, the absence of a difference be-
tween these conditions is not enough to allow us to assert
that the recovery of neophobia plays no role in the effect
secn in animals given latent inhibition training. It might
well be that neophobia induced by the LiCl injection is
what recovers during the retention interval; to exclude
this factor requires a control condition in which animals
are not only exposed to the flavor, but also receive an
unpaired injection.

This possibility has been directly evaluated in a study
of the attenuation of latent inhibition afier delayed testing
in the conditioned emotional response procedure. Kracmer,
Randall, and Carbary (1991, Experiment 2) found no ef-
fect of a 7-day retention interval on the suppression shown
by subjects that had first received precxposure and then
nonpaired presentations of light and an clectric shock.
They concluded that a recovery of unconditioned suppres-
sion was not the cause of the apparent attenuation of la-
tent inhibition they had found in their first experiment.
In the present Experiment 3, we applied a similar logic
lo the conditioned taste-aversion paradigm. Two groups
were first preexposed to the saccharin solution and then
received an LiCl injection unpaired with the solution. Con-
sumption of saccharin was tested in one group after 2 days;
in the other, testing was delayed for 12 days. 1f neophobia

recovers over the retention interval, then the 12-day group
should consume less on test of the solution, Such an out-
come would seriously undermine the significance of the
results of our previous experiment as a demonstration of
the attenuation of latent inhibition with time.

Method

Subjects. The subjects were 16 male Lister hooded rats, with
a mean weight of 500 g. They were maintained on the water-
deprivation schedule that was used in Experiment 1.

Procedure. On the first 3 experimental days, all the animals were
offered the saccharin solution under conditions identical to those
employed for the precxposed subjects in Experiment 1. The pro-
cedure employed on the following day was similar 10 that used for
conditioning in Experiment 1, except that the LiCl injection occurred
in the afternoon rather than in the morning. That is, all the animals
received 10 ml of the saccharin solution in the morning and, 7 h
later, had access to 10 ml of water for 30 min followed by the LiCl
injection. The next day was a recovery day. Test presentations of
saccharin began for half the animals (Group 2) on the day follow-
ing this recovery day; for the remainder (Group 12), a further 11
days intervened between the recovery day and the star of the test.
As in the previous experiment, training for the subjects given the
longer retention interval started earlier than training for those given
the shorter interval, so that testing might occur on the same days
for both groups. Procedural details not specified here were the same
as those described for Experiment t.

Results and Discussion

Figure 2 shows the mecan amount of saccharin con-
sumed by each group on the three test trials. The only
sign of a difference between the two groups was on
Trial 1, in which Group 2 drank slightly less than
Group 12. Note, however, that this small difference was
in the direction opposite from what would have been ex-
pected had neophobia recovered over the 12-day reten-
tion interval. An ANOVA was performed on the results
summarized in the figure, with retention interval and trials
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Figure 2. Mean saccharin consumption over the three test trials
in Experiment 2, The subjects had received preexposure o saccha-

rin and an unpaired injection of LiCl either 2 or 12 days before the
first test trial,
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as factors. This yielded no significant effects [for the main
cffect of group, F < 1; for trials, F(2,28) = 2.83; and
for the group X trials interaction, F(2,28) = 1.99].

These results provide no evidence of recovery of neo-
phobia over a retention interval of 12 days. Apart from
the fact that the injection was not paired with saccharin,
the animals in this experiment received exactly the same
pattern of deprivation, injection, and exposure to the test
flavor that was employed in Experiment I. It is difficult
1o argue, therefore, that the recovery of the aversion ob-
tained in Experiment 1 could be a consequence of the
recovery of neophobia,

EXPERIMENT 3

The interpretation of the attenuation of latent inhibition
afler a retention interva) offered by interference theory
rests on two main assumptions. First, it is assumed that
independent memories are established by preexposure and
conditioning; second, it is assumed that the memory es-
tablished by precxposure is sensitive to the effects of the
retention interval, whereas that established by condition-
ing is not. This account can be applied not only to the
case in which there is a long retention interval from con-
ditioning to test, but also to the complementary case in
which a delay occurs between preexposure and condition-
ing (with no delay between conditioning and the test). In
this latter case, just as in the former, the effects of the
preexposure treatment will decline over the retention in-
terval and laten: inhibition should again be attenuated. In
fact, provided the interval between preexposure and the
test is the same, the attenuation produced by the reten-
tion interval should be the same in the two cases.

These two cases differ both in the recency of the pre-
exposure expericnce at the time of conditioning and in
the proximity of the conditioning phase to the test, but
according 1o the theory being considered, neither of these
factors will be of importance in determining the outcome.
The memory formed as a result of the conditioning ex-
perience will be the same in both cases, as it is assumed
that preexposure is without direct effect on acquisition.
The ability of this memory to influence test performance
will also be the same in the two cases, given the assump-
tion that the memory of conditioning is impervious to the
effects of a retention interval. The critical factor in de-
termining the magnitude of the CR observed in the iest
session will be the ability of the memory, formed during
precxposure, to interfere, and this, in turn, will depend
solely on the interval between preexposure and test. Thus,
interference theory predicts that latent inhibition should
be similarly attenuated by a given retention interval,
whether the interval occurs between preexposure and con-
ditioning or between conditioning and testing.

The purpose of Experiment 3, therefore, was to allow
us to make a direct comparison of the effects of a long
conditioning-to-test intcrval and a long preexposure-to-
conditioning interval on latent inhibition. We expected to
confirm our previous results for the conditioning-to-test

interval, and thus the chief question of interest was
whether or not there would be an equivalent attenuation
of the latent inhibition effect in the latter case. Previous
studies in the taste-aversion paradigm of the effects of in-
terposing an interval between preexposure and condition-
ing have produced mixed results. Several have shown an
attenuation of the latent inhibition effect in these circum-
stances (¢.g., Ackil et al., 1992; Elkins & Hobbs, 1979;
Kraemer & Roberts, 1984, Experiment 4; Mclntosh &
Tarpy, 1977), but there have also been some failures 1o
obtain such an attenvation (¢.g., Kalat & Rozin, 1973,
Sicgel, 1974), and on one occasion atienuation occurred
only when different flavors were used during preexpo-
sure and conditioning (Kraemer & Roberts, 1984, Exper-
iment 4). It is not clear exactly what conditions must be
met for an attenuation of latent inhibition to be found in
experiments of this sort. But given that the training pro-
cedures and parameters uses in the present Experiment |
were effective in producing an attenuation of latent inhi-
bition over the conditioning-to-test interval, it follows
from the interference account that they will also be ef-
fective when the same interval separates preexposure and
conditioning.

Method

Subjects. The subjects were 24 male Lister rats, with a mean
ad-lib weight of 430 g. They were maintained under the same con-
ditions that were used in the previous experiments.

Procedure. The animals were divided into three groups of §.
All three groups (to be referred to as 5-1., 1.-S, and S-8) were
exposed 10 the saccharin solution for 3 days before conditioning;
they had access on each of these days to 10 ml of the solution for
a period of 30 min. In Group §-1. (short preexposure-condition-
ing interval, long conditioning ~test interval), conditioning took place
on the day following the last preexposure day; then there was an
interval of 11 days before the first 1est session. For Group L-8§,
the conditioning trial occurred 10 days after the last preexposure
session; the test session occurred on the day after the postinjection
recovery day and thus occurred 2 days afier the conditioning trial.
These subjects experienced a long precxposure-conditioning interval
and a short conditioning-test interval. For both groups, an inter-
val of 12 days elapsed from the last preexposure day to the first
test day.

Group 8-8 experienced conditioning on the day after the last pre-
exposure session and the test on the day following the recovery day
(i.e., they received training that was the same as that given to the
Pre-2 group of Experiment 1). They served as a control to allow
us to assess the extent of the measured aversion when ncither of
the retention intervals was long. The start of training for Group
S-8 was dclayed so that all three groups came to the test on the
same day. As in the previous experiments, all the groups expericnced
the same schedule of access to fluids so as Lo ensure that depriva-
tion levels were equated for the test.

Any procedural details not specified here were the same as those
described for the previous experiments.

Results and Discussion

Figure 3 shows mean saccharin consumption over the
three test trials for the threc groups. Grovp S-S shows
the high level of consumption that would be expected from
animals given training known to produce a powerful la-
tent inhibition effect. Both Groups L-8 and S-1. show an
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Figure 3. Mean saccharin cohsumption over the three test trials
in Experiment 3. All the subjects received preexposure to saccha-
rin and a conditioning trial. For Groups 8-8 and §-1., the interval
between preexposure and conditioning was short, whereas for Group
L-§, the interval was long. For Groups S-8 and 1-8, the interval
between conditioning and the test was short, whereas for Group S-L,
the interval was long,

apparent attepuation of the latent inhibition effect, and do
so to the same extent. An ANOVA performed on the test
scores with groups and trials as factors revealed signifi-
cant main effects of group |[F(2,21) = 3.45, p =.05) and
trial [F(2,42) = 27.99, p < .01), and no significant inter-
action. Pairwise comparisons (Duncan’s test) conducted
on group means pooled over all three trials showed that
Groups 1.-8 and S-1. both differed significantly from
Group S-S (p < .05), but not from each other.

These results (comparing Groups S-S and S-L) con-
firm the finding of our previous experiments—that latens
inhibition is attenuated when a retention interval intervenes
between conditioning and the test, The comparison of
Groups S-8 and 1.-S shows that, with thesc training pro-
cedures, the effects of preexposure are also attenuated
when a retention interval intervenes between preexposure
and conditioning, A comparison of Groups $-1. and 1.-§
shows that a 12-day interval between preexposure and test-
ing attenuates latent inhibition to a comparable degrec,
whether the conditioning episode takes place at the be-
ginning or at the end of that interval. As predicted by the
interfercnce account, the recency of the preexposure ex-
perience at the time of conditioning plays no role in de-
termining the effects of preexposure, Rather, what counts
is the preexposure-test interval, the interval over which
the interfering effects of the preexposure experience are
presumed to suffer a loss. Finally, the fact that Groups
L.-S and S-L show a similar degree of aversion in spite
of their having experienced different conditioning-test in-
tervals confirms the suggestion that there is no forgetting
of the conditioned aversion itself, at least over the inter-
val used in these ¢xperiments.

GENERAL DISCUSSION

In our first experiment, we found that there was a clear
attenuation of latent inhibition after a retention interval
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between conditioning and the test; the animals given con-
ditioning without any prior exposure to the CS showed
no change in the strength of the aversion over this inter-
val. These effects were found with a standard training pro-
cedure in which the preexposed stimulus was the same
as that used as the CS. Experiment 2 allowed us to rule
out changes in neophobia as a possible source of the ef-
fects seen in Experiment 1. It was shown that neophobia
to the flavor used as the CS in Experiment 1 did not
recover during a 12-day retention interval in animals
recgiving the same pattern of exposure to saccharin as the
preexposed animals in Experiment 1, but for which sac-
charin and the LiCl injection were unpaired. Finally, it
was demonstrated in Experiment 3 that an attenuation of
latent inhibition comparable to that seen in Experiment 1
can be obtained when the retention interval intervenes be-
tween preexposure and conditioning rather than between
conditioning and test. The critical determinant of these
effects appears to be the length of the interval between
precxposure and the test.

Our results are what would be expected on the basis
of a retrieval interference theory of latent inhibition, In
its most basic form, this theory assumes that the preexpo-
sure and conditioning episodes are represented indepen-
dently in memory and that association occurs normally,
even after preexposure. At the time of testing, the mem-
ory of preexposure interferes with retrieval of the condi-
tioning episode and the stimulus thus elicits only a weak
CR. To accommodate the effects of the retention inter-
val, it is assumed that the memory of nonreinforced ex-
posure to the stimulus becomes less retrievable with time,
so that after a long interval it will no longer be able to
interfere with retrieval of the conditioning episode, the
effects of which can then be fully expressed.

The retention interval effects demonstrated in our ex-
periments pose a problem, however, for theories that in-
terpret latent inhibition as being the result of an acquisi-
tion deficit. Although these theories can accept that an
interval between preexposure and conditioning might al-
low some forgetting of the effects of preexposure, they
cannot accommodate the attenuation of the latent inhibi-
tion effect produced by an interval between conditioning
and the test. There is no reason, according to these the-
ories, why the supposedly weak association formed when
conditioning is carried out immediately afier preexposure
should increase in strength over such a retention interval,

It should be acknowledged that our resuits do not en-
tirely exclude the possibility that an acquisition deficit
plays some role in latent inhibition. It is possible that pre-
exposure might both hinder the acquisition of associative
strength and also establish a memory that interferes with
the expression of that strength on test. A hybrid theory
of this type has certain explanatory advantages (sce Hall,
1991); in addition, it supplies a ready explanation for the
observation that even at long retention intervals, the latent
inhibition effect is not abolished but merely attenuated.
But it means the addition of a major new mechanism to
theories that have hitherto employed only the very sim-
plest of principles to deal with retrieval.
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Retrieval interference theory is not itself without prob-
lems, however. First, there remains some doubt about the
generality of the attenuation of latent inhibition after a
retention interval. As we have already noted, most demon-
strations have found this attenuation only in what may be
calied generalized latent inhibition, in which different
stimuli are used during preexposure and conditioning. Al-
though in our experiments we have been able to obtain
the effect in the standard latent inhibition procedure, the
reason why this has not been the case in some previous
reports (Kraemer & Ossenkopp, 1986, Kraemer & Spear,
1992) remains unclear, Further, there is little evidence
as yet to demonstrate the generality of these effects across
experimental paradigms. Apart from conditioned taste
aversion, atienuation of latent inhibition over a retention
interval has been shown only with the conditioned emo-
tional response procedure (Kraemer et al., 1991) and the
impact of this demonstration is dulled by the presence of
differences between the preexposed and nonpreexposed
groups in the effect of the different retention intervals on
bascline activity. Whether the atienuation of latent inhi-
bition after a retention interval is a general learning phe-
nomenon remains to be determined.

A second concern arises from the undeveloped status
of the retrieval theory. It would be helpful, for instance,
if we had available a precise specification of the nature
of the memory that is held to be formed during preexpo-
sure; again, we have no clear statement about what
changes take place over a retention interval, about why
the memory of conditioning appears to be immune to these
effects, and about the exact nature of the interference pro-
cess itself. These matters need to be settled before a fully
satisfactory account of latent inhibition can be offered.
Nonetheless, it remains the case that our results are difti-
cult to explain in terms of theories that attribute latent in-
hibition entirely o an acquisition deficit. And even if it
is accepted that there are reasons for retaining certain as-
pects of these theories (see, c.g., Hall, 1991}, it seems
likely that it will be necessary to combine them in some
way wilh the proposal that interference at retrieval plays
a role in generating the latent inhibition effect.
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