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Two taste-aversion learning experiments were done on the effects of preexposure to a flavor
compound or to its elements on later conditioning to the compound. In Experiment 1, attenua-
tion of latent inhibition was found after preexposing the separate elements only if the compound
was simultaneous but not if it was formed by two flavors presented in sequence. In Experiment 2,
the attenuation of latent inhibition by separate preexposure to the elements of a simultaneous
compound was observed only with a short (4-h) and not with a long (48-h) preexposure-conditioning
interval. These results are discussed in terms of generalization decrement between the compound
and its elements and the flattening of generalization gradients with time.

It is well known that experience with a flavor before
it is paired with illness as an unconditioned stimulus (US)
reduces the aversion conditioned to that flavor, which is
an example of the latent inhibition effect (Lubow, 1973).
Latent inhibition is stimulus-specific, and its strength be-
comes reduced if the stimulus presented on the condition-
ing phase differs in some way from the preexposed stim-
ulus (e.g., Siegel, 1969). A special case of stimulus
change involves preexposing separately two different
flavors and later conditioning them together, thus form-
ing a compound. The results of this manipulation are in-
teresting, because they bear on an important theoretical
issue in conditioning theory—namely, whether a compound
stimulus is best conceived as equivalent to the sum of its
elements or as differing in some way from them (e.g.,
Kehoe & Gormezano, 1980; Razran, 1971; Rescorla,
1973). This last conception predicts that a change from
elements to compound between preexposure and condi-
tioning should result in an attenuation of latent inhibition,
owing to generalization decrement. In latent inhibition,
this would mean that preexposure to the separate elements
should generate less latent inhibition to the compound than
preexposure to the compound itself. Contrary to these pre-
dictions, Holland and Forbes (1980) have reported that
acquisition of an aversion to a simultaneous flavor com-
pound was reduced more by preexposing the elements than
by preexposing the compound. However, a recent attempt
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by Baker, Haskins, and Hall (1990) failed to replicate this
result in two experiments, and there is additional evidence
from latent inhibition studies favoring the generalization
decrement account (Honey & Hall, 1988, 1989).

In the following two experiments, we studied two vari-
ables that might determine the effect of the change from
elements to compound on latent inhibition. The first is
the use of simultaneous versus serial compounds, in which
one flavor is immediately followed by another (Experi-
ment 1), and the second is the time interval between pre-
exposure and conditioning (Experiment 2). The first vari-
able might be important because simultaneous compounds
of flavors are probably more easily discriminable from
their constituents than serial compounds are from theirs.
Mixing up both flavors might, for example, make the whole
mix appear as a configuration, modify the way in which
each flavor is perceived, or generate a new cue unique
to that combination of flavors (Hull, 1943; Rescorla,
1973). If this is so, an attenuation of latent inhibition should
be more probable with simultaneous than with serial com-
pounds. The length of the interval between preexposure
and conditioning is important, because of the positive rela-
tionship repeatedly found between generalization and the
duration of the training-test interval.

EXPERIMENT 1
The aim of this experiment was to compare the effect
of preexposure to the elements or the compound on later

conditioning of simultaneous or serial compounds of two
flavors. The design included six groups of subjects. Two
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groups (SIM-COMP and SER-COMP) were preexposed
to a simultaneous or serial compound of two flavors, and
another two groups (SIM-EL and SER-EL) were pre-
exposed to the separate elements. Two additional groups
(SER-CONT and SIM-CONT) acted as controls and did
not receive any preexposure experience.

Method

Subjects and Apparatus. The subjects were 60 male Wistar rats.
The rats were 140-150 days old at the beginning of the experiments,
and their mean weight was 330 g. The animals were housed in individ-
ual cages, with free food available. The solutions were presented in glass
bottles with a stainless steel spout.

Vinegar and coffee were used as flavors, in solutions with concen-
trations of 1% v/v and 1% w/v, respectively.

Procedure. The animals were progressively adapted to a water depriva-
tion schedule, during which they had access to a bottle of water in daily
periods of 10 min for 10 days. Both deprivation and the experimental
procedures took place in the animals’ home cages, placed in a dark room.

. Subjects of Groups SIM-COMP, SER-COMP, SIM-EL,
and SER-EL received two preexposure sessions, each with two trials.
Group SIM-COMP received two 6-min exposures each day to a mix
of coffee and vinegar. Group SER-COMP was exposed twice a day to
a serial compound formed by a 3-min presentation of one of the ele-
ments, followed immediately by the alternative element presented for
3 additional minutes. Half the subjects received coffee as the first ele-
ment, and the other half, vinegar. Groups SIM-EL and SER-EL received
a daily 6-min exposure to each flavor, with order of presentation counter-
balanced. During this phase, the subjects of the two control groups drank
water for equivalent durations and at the same times. The interval between
the two daily exposures to the flavors was 3 h in all cases. With the
aim of equating groups in deprivation level, throughout the experiment
all subjects drank water for 10 min, 3 h after the experimental sessions.

Conditioning and test. Conditioning took place on the day following
the last preexposure session and consisted of a 6-min presentation of the
simultaneous or the serial compound (3-min presentation of each flavor),
followed 15 min later by an i.p. injection of LiCl (.15 M), with a propor-
tion of 6-mg/kg body weight. On the following day, the animals received
a recovery session, during which they had access to water for 10 min
in their home cages. The test, given on the next day, consisted of a 6-min
presentation of the corresponding compound in the experimental context.

Results and Discussion

Figure 1 shows mean consumption of the compound on
the test day. The preexposed groups of the simultaneous
and serial conditions drank more of the compound than
did their respective control group, thus showing a latent
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Figure 1. Mean consumption of the simultaneous and serial com-
pounds on the test day in Experiment 1.

inhibition effect. There were, however, differences be-
tween Groups SIM-COMP and SIM-EL, with higher con-
sumption of the compound, and thus more latent inhibition,
being shown by Group SIM-COMP. Mean consumption
was 10.02, 7.02, and 4.16 ml for Groups SIM-COMP,
SIM-EL, and SIM-CONT, respectively.

Since there were no differences between consumption
of the first element and consumption of the second ele-
ment of the serial compound on the test day in any of the
serial compound groups, the total amount of fluid con-
sumed on this day is presented for these groups. Mean
total consumption of fluid was 10.58, 12.25, and 4.74 ml
for Groups SER-COMP, SER-EL, and SER-CONT,
respectively. An overall analysis of variance yielded sig-
nificant effects of type of compound (simultaneous or
serial) [F(1,54) = 10.29] and preexposure treatment
[F(2,54) = 31.21], as well as a significant interaction
[F(2,54) = 5.5; all ps < .05]. The relevant individual
comparisons yielded the following results: for SIM-COMP
versus SIM-EL, SIM-COMP versus SIM-CONT, and
SIM-EL versus SIM-CONT, F(1,54) = 6.85, 26.13, and
6.22, respectively (all ps < .05); for SER-COMP versus
SER-EL, SER-COMP versus SER-CONT, and SER-EL
versus SER-CONT, F(1,54) = 2.12 (p > .05),25.95, and
42.92 (both ps < .05), respectively. As for the consump-
tion of each flavor on the test phase by the serial pre-
exposed groups, there were no differences between Groups
SER-COMP and SER-EL for the first or the second ele-
ment [F(1,27) = 1.302 and 2.38, respectively, p > .05].

Although the results of the simultaneous compound
groups failed to replicate Holland and Forbes’s (1980)
results, they do replicate thosé of Baker et al. (1990)—
that is, there was an attenuation of latent inhibition in the
element-preexposed group—and they can be easily inter-
preted as a case of generalization decrement from the ele-
ment preexposure phase to the compound conditioning
phase. However, an equivalent comparison with serial
compounds showed a similar latent inhibition effect in both
preexposed groups and thus no generalization decrement
from preexposure to conditioning. These results suggest
that only when simultaneous compounds are used does
switching from elements to compound between the pre-
exposure and conditioning phases produce a generalization
decrement that results in an attenuation of latent inhibition.

From this, it may be inferred that although the animals
discriminate between a simultaneous flavor compound and
its elements, they treat a serial compound as functionally
equivalent to its separate elements. At least in relation to
the processes that underlie the latent inhibition effect,
serial compounds of flavors do not seem to have proper-
ties different from those of their elements, and there is
no need to appeal to any feature that emerges as a result
of the sequential pairing of these stimuli.

EXPERIMENT 2

The results of former experiments showing increased
generalization with increasing training-test intervals in



several learning tasks (McAllister & McAllister, 1963;
Perkins & Weyant, 1958; Thomas et al., 1985) lead to
the expectation that extending the interval between pre-
exposure and compound conditioning in a latent inhibi-
tion experiment should tend to increase generalization of
the effects of preexposure, thus producing an equivalent
latent inhibition effect, no matter whether the compound
or the elements have been preexposed. In Experiment 2,
we tested this hypothesis by preexposing the animals to
a simultaneous compound or to its elements and condi-
tioning the compound after two different time intervals.

Method

Subjects. Subjects were 50 male Wistar rats, with a mean weight of
302 g at the start of the experiment and without prior experimental
experience.

Procedure. Deprivation, housing conditions, concentrations of the
flavors, and LiCl dose were similar to those in Experiment 1.

Preexposure. The subjects were divided into four groups differing
in preexposure procedure (elements, compound, or no preexposure) and
duration of the interval between preexposure and conditioning (4 or 48 h).
All preexposed groups were exposed for an equivalent amount of time
to coffee and vinegar, in an attempt to control for the potentially con-
founding effect of the different total times during which the animals of
Groups SIM-COMP and SIM-EL of Experiment 1 were exposed to the
flavors (24 and 12 min, respectively). Groups COMP-48 and COMP4
were given two 5-min preexposure trials with a simultaneous compound
of coffee and vinegar. Animals of Groups COMP-48 and COMP-4 were
given water for 5 min after each preexposure trial, so that all groups
were equated in their opportunity to drink. Groups EL48 and EL-4 were
exposed once to the solutions of coffee and vinegar, each presented sep-
arately for a period of 10 min, with order of presentation counter-
balanced. Animals in the control group (CONT) drank water during two
10-min periods. The two presentations of the fluids during the preexpo-
sure phase were separated by a 5-h interval in all groups.

Conditioning and test. Conditioning consisted of the presentation
of the compound for 10 min, followed 15 min later by an i.p. injection
of LiCl. This phase took place 4 or 48 h after the last preexposure trial
in Groups COMP-4 and EL-4 and Groups COMP-48 and EL-48, respec-
tively. The animals of the 48-h interval groups received water during
10 min in their home cages on the day intervening between the preexpo-
sure and the conditioning phases. On each of the 2 test days, all animals
were given access to the compound for a period of 10 min. Two hours
after the first test trial, the animals received water for an additional pe-
riod of 10 min. :

Results

Figure 2 shows consumption of the compound by the
different groups, averaged over the 2 test days. Mean con-
sumption of the compound was 3.71, 5.92, 3.09, 3.5, and
1.46 ml for Groups COMP-48, COMP-4, EL-48, and
EL-4, respectively. All preexposed groups showed higher
consumption than did the control group, thus showing a
reduced aversion to the compound relative to the control
group. However, although both preexposed groups showed
a similar aversion to the compound when the interval be-
tween preexposure and conditioning was 48 h, the animals
preexposed to the compound showed more consumption
than did those preexposed to the elements when that in-
terval was only 4 h. Thus, latent inhibition was attenuated
after element preexposure only with a 48-h preexposure~
conditioning interval.

An analysis of variance performed on the consumption
data from the 2 test days yielded a significant effect both
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Figure 2. Mean consumption of the compound on the test day in
Experiment 2.

of the preexposure procedure [F(2,44) = 15.74,p < .05]
and of the preexposure-conditioning interval [F(1,44) =
5.53, ps < .05], but there was no significant interaction
of these factors [F(1,44) = 1.24, p > .05). Individual
comparisons showed significant differences between each
preexposed group and the control group: for COMP-48
versus CONT, EL48 versus CONT, COMP-4 versus
CONT, and EL-4 versus CONT, F(1,44) = 4.16, 5.2,
20.29, and 29.46, respectively (all ps < .05). Moreover,
individual comparisons between the groups preexposed
to the compound or to the elements showed significant
differences with a 4-h preexposure-conditioning interval
but not with a 48-h interval [for COMP-4 vs. EL4, F(1,44)
= 10.87, p < .05; for COMP-48 vs. EL-48, F(1,44) =
0.70, p < .05].

GENERAL DISCUSSION

The attenuated latent inhibition to a simultaneous compound observed
in Experiment 1 after element preexposure, together with an equiva-
lent result reported by Baker et al. (1990), stands in clear contrast to
the results of Holland and Forbes (1980), who instead found stronger
latent inhibition after element preexposure, and it can be easily inter-
preted as a case of generalization decrement. A new finding from our
Experiment 1, however, was that latent inhibition to a serial compound
was equivalent after element or compound preexposure, suggesting that
changing from elements to compounds does not produce generalization
decrement with serial compounds. This result is contrary to the find-
ings of Kaye, Swietalsky, and Mackintosh (1988), who observed an at-
tenuation of latent inhibition with the use of serial compounds (two flavors
separated by a 5-min interval), whether the target element was preexposed
and later conditioned followed by a new flavor or this serial compound was
preexposed and the target conditioned alone. Kaye et al. suggested that
the subjects might have perceived the succession of the two flavors as
a configuration, so that there could be a generalization decrement be-
tween this configuration and the separate elements. However, our results
show that even when the elements are presented in strict succession,
which should presumably maximize the probability of the compound’s
being perceived as a configuration or of any other kind of interaction
between its elements, there was no evidence of generalization decrement.

The absence of differences between the effects of element or compound
preexposure with serial compounds also raises problems for some theories
of latent inhibition that would predict such differences. For example,
Lubow’s conditioned attention theory (Lubow, 1989; Lubow, Schnur, &
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Rifkin, 1976) states that preexposure to a stimulus, S1, followed by a sec-
ond stimulus, S2, prevents S1 from losing associability due to condition-
ing of attentional responses to it. The theory predicts that preexposure
to S1 followed by S2 should attenuate latent inhibition, relative to separate
exposure to S1. Wagner’s (1981) latent inhibition theory also predicts
that preexposure to the S1-S2 sequence should attenuate latent inhibition
to S1, due in this case to S2’s interfering with the processing of S1.

It is a well-known fact that generalization gradients tend to flatten
with time (e.g., Perkins & Weyant, 1958), and some researchers have
interpreted this fact as reflecting a process of forgetting in long-term
memory (Thomas, 1981). As the interval between conditioning and the
generalization test increases, the precision of the memory trace is reduced,
so that the animal tends to confuse the test stimuli with the original one.
The effect of the length of the preexposure-conditioning interval ob-
served in our Experiment 2 may be taken as a new manifestation of this
phenomenon.
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