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Conditioned Inhibition in
Preweanling Rats

ABSTRACT: Inhibitory conditioning is a very well established phenomenon in
associative learning that has been demonstrated in both humans and adult
animals. But in spite of the fact that this topic has generated much empirical
and theoretical work, there are no published studies assessing inhibitory
learning during the early ontogeny of the rat. In this study we test the
possibility of finding conditioned inhibition in infant rats (Day 10) using a
conditioned taste aversion procedure. We tested whether the consumption of
saccharin (A) was reduced when paired with a LiCl injection compared to the
presentation of saccharin in compound with a lemon odor (AX) without any
aversive consequence. After training, retardation, and summation tests were
conducted in order to evaluate the inhibitory properties of the lemon odor (X).
The results of this study showed that in male pups, after conditioned inhibition
training, stimulus X passed both retardation and summation tests. These
results indicate that conditioned inhibition can be established in the early
development of the rat, suggesting that animals at this stage of ontogeny
have the capacity to acquire and to express inhibitory conditioning, although
this effect appears to be sex-dependent. © 2015 Wiley Periodicals, Inc. Dev
Psychobiol

Keywords: conditioned inhibition; preweanling; conditioned taste aversion; rat;
sex differences

another stimulus, X (AX), without being paired with the
US (AX-). Repeated and interspersed presentations of

Conditioned inhibition (CI) is a well-established phenom-
enon in adult rats and it is one of the most widely used
protocols for studying inhibitory conditioning (Savastano,
Cole, Barnet & Miller, 1999). A variety of experimental
procedures have been exploited to demonstrate condi-
tioned inhibition (see Savastano et al., 1999). In a typical
Pavlovian conditioned inhibition training procedure
(Pavlov, 1927) a stimulus, A, is presented on trials in
which it is paired with an unconditioned stimulus (US)
(A+) and afterwards it is presented in compound with
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A+/AX— induces a differential response depending on
whether A, or AX is being presented to the subject
(Savastano et al., 1999) or in other words, the organism
behaves differently if X is present or not during the
presentations of A, meaning that X has become a
conditioned inhibitor.

On the basis of the assumption that a conditioned
response (CR) to an inhibitory conditioned stimulus
(CS) is opposite to that elicited by an excitatory
stimulus, Rescorla (1969) proposed two specific tests in
order to test the inhibitory properties of stimulus X,
these being a retardation test and a summation test. In
the first test, a US is directly paired with the hypo-
thetical conditioned inhibitor. If that stimulus were a
conditioned inhibitor, it would be relatively difficult to
establish any further excitatory conditioning to that
stimulus in comparison with a group that had received
no previous experience with it. In the case of the
summation test, a conditioned excitor is presented in
compound with the proposed conditioned inhibitor in
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order to rule out other processes that could be occurring
at the time of the test (i.e. a latent inhibition process or
an attentional deficit) (Rescorla, 1969). If the presence
of X (the proposed inhibitor) reduces the strength of
the response that would otherwise be exhibited by the
excitatory stimulus when presented alone, then stimulus
X is said to possess inhibitory properties.

Conditioned inhibition has primarily been studied
using a conditioned suppression procedure (Rescorla &
Holland, 1977), but it has also been examined using other
procedures such as conditioned taste aversion. Taukulis
and Revusky (1975) trained rats with a conditioned
inhibition procedure involving trials in which the taste of
saccharin was followed by induced illness (by a LiCl
injection), and trials in which that same taste was
presented in compound with an amyl acetate odor but
without any aversive consequence. After three tests—
summation, enhancement of conditioning, and a retarda-
tion test, the authors concluded that the odor had become
a conditioned inhibitor, thereby demonstrating that con-
ditioned inhibition can be observed when using a
conditioned taste aversion procedure.

The phenomenon of conditioned inhibition has been
described and studied almost exclusively in adult
subjects. To our knowledge, there are only two studies
reporting conditioned inhibition during early ontogeny,
using 4-12 week-old Kkittens as the subjects (Dess &
Soltysik, 1989, 1993) whilst there are no published
studies consistently demonstrating this phenomenon in
infant rats. It has been well demonstrated that early in
development the rat pup has the capacity to learn about
stimuli present in the environment, the relations
between them, and their associated consequences
(Spear, 1994). Although in general, developing animals
tend to learn slower and with more difficulties than
adults, especially when complex stimuli or difficult
learning tasks are involved (Spear, 1994), the capacity
of preweanling rats to display associative and non-
associative learning has been well documented. For
instance, there are various studies in the literature
showing that most of the basic learning processes
observed in adults are also evident during the prewean-
ling period. Such phenomena include habituation,
sensitization, and sensory preconditioning (Heyser,
Chen, Miller, Spear & Spear, 1990; Snyder, Katovica &
Spear, 1998), as well as conditioned aversions and
conditioned preferences (Hunt & Amit, 1987; Randall,
Kraemer & Bardo, 1998), second order conditioning
(Cheatle & Rudy, 1979), latent inhibition (Revillo,
Gaztanaga, Aranda-Fernandez, Arias & Chotro, 2014),
extinction (Revillo, Paglini & Arias, 2014), potentia-
tion, overshadowing (Kucharski & Spear, 1985), and
context conditioning (Lariviere, Chen & Spear, 1990).
However, there are other phenomena that have not yet
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been described in the preweanling rat, such as condi-
tioned inhibition. Given that the infant rat has already
developed the minimal behavioral repertoire needed to
reveal inhibitory conditioning, i.e., they can discrim-
inate between stimuli and their consequences (Chotro
& Alonso, 1999, 2003), and they can acquire and
express a conditioned taste aversion (Misanin, Blatt &
Hinderliter, 1985), it follows that any ability to acquire
inhibitory conditioning should be detectable with a
conditioned taste aversion procedure.

The aim of the current study, therefore, was to
determine whether Pavlovian conditioned inhibition
training (A4+/AX—) could be established in infant rats,
starting from PD 9. In order to address this question,
we designed an experiment using a conditioned taste
aversion paradigm similar to that used with adult rats
by Taukulis et al. (1975). In the discrimination phase,
infant rats were trained on an A+/AX— schedule.
Following the training phase, a retardation test was
conducted for half of the subjects, in which X was
paired with a US. For the remaining half of the subjects
the inhibitory training was followed by a summation
test in which an excitor was paired with the assumed
conditioned inhibitor. In studies with adult subjects, it
is considered that in order for X to be regarded as a
conditioned inhibitor after conditioned inhibition train-
ing, the conditioned inhibition group should differ from
the other groups on both the retardation and the
summation tests. Therefore, we can expect that on the
retardation test X will be retarded in its ability to
acquire an excitatory conditioned response, whilst on
the summation test the presence of X in compound
with a pretrained excitatory stimulus should be effec-
tive in reducing the response that would otherwise be
elicited by the excitor when presented alone.

METHODS

Subjects

A total of 96 Sprague-Dawley pups, representative of 16
litters, were used for the present experiment (for further
details see Table 1). No more than one male and one female
from a given litter were assigned to the same treatment
condition, in order to avoid overrepresentation of a particular
litter in any treatment (Holson & Pearce, 1992). Animals
were born and reared at the vivarium of the Basque Country
University (Spain) under conditions of constant room temper-
ature (224+1.0°C), on a 12-hr light-12-hr dark cycle. Births
were examined daily and the Day of parturition was termed
as postnatal Day O (PDO). Litters were culled to 10 pups
within 24 hr after birth. Subjects were 9 Day old pups (PD9)
at the start of this and the following experiments. European
regulations for the care and treatment of experimental animals
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Table 1. Experimental Design for this Study
Retardation Summation n

Group Training Conditioning Test Conditioning Test 3 ?

CI A+/AX— X+ X B+ BX 8 8
8 8

CCI A—/AX— X+ X B+ BX 8 8
8 8

uT — X+ X B+ BX 8 8
8 8

(A) saccharin; (X) lemon; (B) almond; (+) LiCl; (—) saline. Group names: (CI) Conditioned Inhibition group, (CCI) Control of Conditioned

Inhibition group, (UT) Untreated group.

were followed, and procedures were controlled and approved
by the Diputacion Foral de Gipuzkoa, Spain, in compliance
with the European Communities Council Directive (86/609/
EEC).

Procedures

Training Phase. Pavlovian conditioned inhibition training
was carried out between PDs 10 and 19. During this phase,
two sessions were conducted on each day, one corresponding
to Trials A+ (p.m.) and another corresponding to Trials AX—
(a.m.). On the first training day, subjects were removed from
their home cages and assigned to one of the three independent
groups (Conditioned inhibition [CI], Control [CCI] or
Untreated [UT]) and marked on the tail for identification. The
group names refer to the treatment received by each group
during the treatment phase (see Table 1). Subjects from group
UT were returned to their home-cages and remained untreated
until the retardation or summation phases. Pups from the
remaining groups (CI and CCI) were intraorally cannulated.
For cannulation, a polyethylene cannula (PE 10 polyethylene
tubing, length: 5cm, Clay Adams, Parsippany, NJ) was
implanted intraorally using a procedure already described in
previous studies (Diaz-Cenzano, Gaztanaga & Chotro, 2014).
Cannulas were made from 7-cm sections of polyethylene
tubing (i.d. =0.28 mm). One end of the section was heated to
form a small flange. A thin wire attached to the non-flanged
end of the cannula was placed on the internal surface of the
pup’s cheek. The wire was then pushed through the oral
mucosa until the flanged end of the cannula was positioned
over the internal surface of the cheek while the remainder of
the cannula exited from the oral cavity. The entire procedure
takes no more than 10 s per pup and induces minimal stress
(L. P. Spear, Specht, Kirstein, & Kuhn, 1989). These cannulae
were later used to infuse saccharin into the oral cavity of the
subjects.

Trials A+: Starting on the afternoon of PD9, and
following cannulation, pups’ bladders were voided by gentle
brushing of the anogenital area, and their body weights were
recorded. The subjects were then placed in a clear plastic
box (15 x 15 x 20) where they received an intraoral infusion
of saccharin (0.15% w/v) followed by a LiCl (0.15M, 1% of
body weight) i.p. injection in Group CI, or a saline (1% of

body weight) i.p. injection in Group CCI. Immediately after
saccharin infusion, the body weights of the animals were
again recorded in order to calculate the amount of liquid
consumed.

Trials AX—: following the parameters used during Trials
A+, on these trials the saccharin solution (A) was presented
together with the lemon odor, which served as stimulus X.
The odor consisted of 0.2ml of a lemon scent (Vahine,
Sabadell, Spain) and was presented on a small piece of cotton
located on top of the plastic chamber. As on the A trials, the
weights of each animal were registered before and after
the saccharin infusion. After these trials, neither LiCl nor
saline injections followed the presentations of the stimuli.
During the time period before returning to their home-cages
(30 min after each trial), the pups were placed in heated
holding chambers (15 x 8 x 15) grouped by treatment and
litter (i.e grouping of the animals was arranged by putting
together animals of the same litter - males and females - and
the same experimental treatment, CI, CCI, or UT).

Retardation Test. Half of the trained males and females
entered the retardation treatment. Following the last A+ trial,
a retardation test was carried out. In this retardation phase,
the untreated group was used to assess whether conditioning
of X was effective, and to demonstrate that differences in the
conditioning scores with this group can be attributed to the
conditioned inhibition training. If X has acquired inhibitory
properties over the course of conditioned inhibition training, a
retardation test should reveal a deficit in establishing excita-
tory conditioning in Group CI in comparison with Group CCI
and Group UT. Whilst it may also be possible to find no
differences between Group CCI and CI due to a latent
inhibition process (Lubow, 1973; Lubow & Moore, 1959)
occurring during the conditioned inhibition training, it is still
expected that both groups should differ from Group UT,
which had received no previous experience with X.

Two excitatory conditioning trials were conducted includ-
ing all three groups (CI, CCI, UT), the first trial beginning on
the afternoon of PD 21 and the second trial on the morning of
PD 22. The test was conducted on the afternoon of PD 22.
For this phase, lemon was presented intraorally, mixed in
filtered water (the concentration of the emulsion was 0.2%),
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following the same procedure used during the presentations
of saccharin during training. After this, an injection of LiCl
was administered to all three groups (using the same dosage
as that administered on the A+ trials) during both excitatory
conditioning trials. On the test, as in the training phase,
lemon intake was calculated by using body weight differences
after the intraoral infusion of lemon.

Summation Test. For the remaining half of the subjects, after
A+/AX— training, we conducted a summation test to assess
the inhibitory status of X as well as to rule out other
explanations of the effect, such as latent inhibition or loss of
attention to the stimulus (Rescorla, 1969). A summation test
consists of presenting the conditioned inhibitor in compound
with a known excitor, and consequently tests the magnitude
of the response elicited by the compound. If X has become a
conditioned inhibitor during conditioned inhibition training,
then, when presented in compound with an excitor, the
magnitude of the response should be weaker in comparison
with other groups in which X does not act as an inhibitor. In
this case we used a stimulus (almond) denoted as B, which
was excitatory for all groups. After two excitatory condition-
ing trials with B, this stimulus was presented in compound
with X (lemon odor) to all three groups (CI, CCI, UT), the
first conditioning trial beginning on the afternoon of PD 21,
and the second trial on the morning of PD 22. The test was
conducted on the afternoon of PD 22.

For the excitatory conditioning of B, a mixture of 0.2ml
of almond essence in 100ml of filtered water was presented
intraorally to the subjects, following the same procedure used
during the presentations of the saccharin solution during
conditioned inhibition training, whilst the same doses of LiCl
were injected to all three groups at the two excitatory
conditioning trials.

For the summation test, after B was rendered excitatory, we
presented it in compound with the lemon odor (X) placed on a
small piece of cotton located on top of the Plexiglas chamber.

Data Analysis. Intake data from the training phase, the
retardation test and the summation test were analyzed
separately for males and females. Saccharin intake scores
during the training phase were analyzed using three-way
mixed ANOVAs [2 x (2) x (10)], in which Treatment (CI,
CCI) was the between-subject variable, and Presence of X (A,
AX) and Trial (1-10) were the within-subject repeated
measures. Significant differences between treatments (CI vs.
CCI) were explored on trials AX10 and All with planned
comparisons, to determine the effectiveness of the discrim-
ination training.

Lemon intake data from the retardation phase were
analyzed with two-way mixed ANOVAs [3 x (2)], in which
Treatment (CI, CCI, UT) was the between-subject variable,
and Trial (conditioning trial 1 and Test) the within-subject
repeated measure.

For the summation test, two analyses were run. First,
consumption scores from the conditioning phase with B were
analyzed using a two-way mixed ANOVA [3 x (2)] in which
Treatment was the between-subjects variable and Trial the
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within-subject repeated measure. Intake of BX (almond in the
presence of the lemon odor) was analyzed with a one-way
ANOVA.

Significant effects of the between-subject variables were
analyzed using Duncan’s post-hoc tests. Significant interac-
tions involving a within-subjects variable were further ana-
lyzed using planned comparisons and factorial ANOVAs for
each trial. In these and all subsequent tests, we adopted a
significance level of p < .05.

RESULTS

Training Phase

In order to know whether conditioned inhibition train-
ing was effective for the pups, planned comparisons
were conducted with the data from the final two
training trials (A+ and AX—) with consumption data
from both the males and females (Fig. 1). The results
of the male subjects revealed a statistically significant
difference between groups CI and CCI on the last trial
of A+ but not on the last trial of AX—. The analyses
conducted with female subjectS consumption scores
during training indicated a significant effect of Treat-
ment [F(1,31)=8.39, p<.001], although neither an
effect of Trial nor an interaction were observed. These
results indicate that females displayed an aversion to
both A and AX, suggesting that training was effective
in inducing differential responding to the presence of X
only in male subjects.

Retardation Test

The results of the retardation test with the lemon intake
scores for groups CCI, CI, and UT are depicted in
Figure 2. An ANOVA with consumption scores for
male subjects during the three trials, revealed a main
effect of Trial [F(2,42)=17.15, p<.001] and an
interaction between Treatment and Trial [F(2,42) = 3.96,
p <.001]. One-way ANOVAs for each of the three trials
revealed a significant effect of Treatment on the third
trial [F(2,21)=7.35, p<.01]. Duncan’s post-hoc test
revealed no significant difference between groups CI
and CCI but that both differed from group UT. A similar
analysis with the consumption scores for female subjects
did not reveal any statistical differences between the
examined variables.

Summation Test

The consumption scores for flavor B for groups CI, CCI,
and UT as a function of trials are depicted in Figure 3.
Analysis of the intake of this flavor for male subjects
during conditioning indicated a main effect of Treatment
[F(2,20)=10.37, p<.001], of Trial [F(1,20)=92.42,
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FIGURE 1 Mean (4+/— SEM) intake of saccharin (stimulus A) during the last trials A+ and
trials AX— of training, as a function of Treatment (CI, CCI). Male subjects (left panel), female

subjects (right panel).

p<.001], and a significant interaction between Treat-
ment and Trial [F(2,20)=11.21, p<.001]. Planned
comparisons between both trials for each treatment
revealed a significant decline in consumption of almond
for all three groups. A one-way ANOVA with the data
from Trial 1 of conditioning to B indicated no differ-
ences between treatments, while the ANOVA for the
second trial indicated a significant effect of Treatment
on consumption of B. Duncan’s post-hoc analysis of this
effect revealed that both groups CI and CCI did not
differ between them but both showed higher consump-
tion of flavor B than group UT. These results indicate
that, although all groups acquired a conditioned aversion
to B, subjects with no previous experience of any taste
(group UT) showed a stronger aversion to B than groups
previously exposed to taste A. This effect can be
interpreted as generalization of latent inhibition.

A one-way ANOVA with intake of BX (Fig. 4) for
male subjects revealed a main effect of Treatment

[F(1,20)=19.63, p<.001]. Duncan’s post-hoc test
MALES
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revealed that the males in Group CI consumed more of B
in the presence of X than those in Groups UT and CCI.

Analysis of the intake of B for female subjects during
conditioning indicated a main effect of Trial
[F(1,22)=198.6, p < .001], and a significant interaction
between Treatment and Trial [F(2,22) =4.80, p < .001].
Similar analyses to those conducted with the male
subjects indicated that while all groups acquired an
aversion, this aversion was stronger in the UT group
compared to the CI and CCI groups, which can be taken
to indicate that females also displayed generalization of
latent inhibition [F(2,22)=5.26, p < 05]. However, in
contrast to what has been observed with male subjects,
the one-way ANOVA with the consumption scores for
BX revealed no significant effect of Treatment on
consumption of this flavor, confirming what has been
observed during both the training and retardation test. In
contrast to the results observed for males, X did not
become a conditioned inhibitor for the females during
Pavlovian conditioned inhibition training.
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FIGURE 2 Mean (+/— SEM) intake of lemon (stimulus X) during conditioning trials and on
the test trial as a function of Treatment (CI, CCI, UT). Male subjects (A), female subjects (B).
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FIGURE 3 Mean (+/— SEM) intake of almond (stimulus B) during conditioning trials as a
function of Treatment (CI, CCI, UT). Male subjects (A), female subjects (B).

GENERAL DISCUSSION

This study presents a series of experiments in which a
Pavlovian conditioned inhibition procedure was con-
ducted with preweanling rats (PD 9-22). Results show
that after Pavlovian conditioned inhibition training
(A+/AX—) in a taste aversion paradigm, excitatory
conditioning of X was retarded in males (retardation
test). Stimulus X also passed a summation test for this
group, further confirming the inhibitory status of X
after conditioned inhibition training. This same condi-
tioned inhibition training was not effective for females,
for which X showed no retardation in the establishment
of excitatory conditioning nor a reduced response when
X was paired with a known excitor (summation test).
These results indicate that, at least at this early stage of
development, there appears to be a sex difference in
terms of the ability to express a discrimination
response.

The clear finding to emerge from this study is that
male subjects from group CI after A+/AX— training
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showed a differential response to stimulus A in the
presence or absence of stimulus X, and that stimulus X
passed both of the standard tests for inhibition, prompt-
ing the conclusion that X was indeed rendered inhib-
itory for this group. On the other hand, female subjects
from group CI did not express the expected response to
the inhibitory stimulus after training, and there were no
clear differences between the response to the excitatory
and inhibitory stimuli. That is, when A was followed
by a LiCl injection a visible taste aversion was
produced when compared with the CCI group. The
results of the retardation and the summation tests
confirmed this result, indicating that female rats at this
age failed to acquire conditioned inhibition, or at least
failed to express this type of learning under the present
experimental conditions.

When considering the different tests to assess the
inhibitory status of a given stimulus, Rescorla (1969)
suggested that retardation in the acquisition of an
excitatory conditioned response to that stimulus would
constitute a satisfactory demonstration of conditioned
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FIGURE 4 Mean (+/— SEM) intake of almond (B) in presence of lemon (X) as a function of
Treatment (CI, CCIL, UT). Male subjects (A), female subjects B).
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inhibition. It is possible, however, that the learning
decrement could also be due to different processes in
which selective-attention mechanisms are implied, such
as latent inhibition (Rescorla, 1969)—and it is reason-
able to expect that after several training trials with the
A+/AX— arrangement, pups from all groups would
undergo latent inhibition of stimulus X. For this reason,
the summation test plays an important role in detecting
conditioned inhibition.

Other authors consider that the summation test is
not the critical test for assessing conditioned inhib-
ition, but rather a retardation test with the appropriate
control conditions would constitute the best option
for demonstrating the inhibitory properties of a
stimulus (Papini & Bitterman, 1993). However, if the
animals are only presented with a retardation test, an
explanation in terms of a loss of attention to the
inhibitor cannot be ruled out. Moreover, if only a
summation test is presented, an account in terms of
an increase in attention to the inhibitor at the expense
of the excitor could also explain the outcome of
this test. The use of both tests, therefore, helps to
discard these two alternative explanations, since
attention to the inhibitor cannot be increased and
decreased at the same time by conditioned inhibition
training (Savastano et al., 1999).

Results of the retardation test in this experiment
clearly show no difference between groups CI and
CCI. This could mean either that both groups showed
retardation of conditioning because of the same
phenomenon: latent inhibition (both groups received
the same amount of preexposure to the critical
stimuli); or that both groups are responding in a
similar way to stimulus X but as a result of two
different phenomena: Group CCI due to latent inhib-
ition and Group CI due to conditioned inhibition.
Conventionally, as explained by Rescorla (1969) there
is no other valid way of ascertaining this but with
a summation test. If Group CI responded to the
excitatory conditioning of X in a retarded fashion
because X had become a conditioned inhibitor during
conditioned inhibition training, when a summation
test was presented, this group would have shown a
decrease in responding when the supposed condi-
tioned inhibitor was paired with a known excitor. On
the contrary, if both groups CI and CCI responded to
the excitatory conditioning of X in a retarded fashion
due to latent inhibition, their responses to the
presence of X in compound with a known excitor
(BX) would have been similar to the control group
(UT). The present results showed that only Group CI
responded differently to the UT group. This allows us
to conclude that X has acquired inhibitory properties
in male subjects after conditioned inhibition training.
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With respect to the sex differences found in this
study, the performance of females and males was
found to be significantly different during training and
on the summation test. During training and the
retardation test, although not statistically significant,
the males also appeared to behave differently to the
females. Several studies with adult animals have
shown sex differences in specific learning tasks (for a
meta-analysis see Jonasson, 2005), males being more
prone to displaying advantages on spatial learning
and memory tasks (e.g. water maze and radial maze)
when compared with females, a finding that has also
been observed in classical fear-conditioning proce-
dures, and conditioned taste aversion paradigms.
Females, however, tend to be more responsive to the
effects of psychomotor stimulant drugs, classical
eyeblink conditioning, fear-potentiated startle, and
many operant conditioning tasks (Dalla & Shors,
2009; Hawley, Grisson, Barratt, Conrad & Dohanich,
2012; Simpson & Kelly, 2012). With respect to
conditioned inhibition, no sex differences have been
reported in adults. It is worth noting, however, that
the majority of the studies on conditioned inhibition
in adults include only data of male subjects, and the
generalities of this phenomenon are based primarily
on data obtained with males. Traditionally, female
adults are not included in learning studies chiefly to
avoid behavioral variability related to hormonal
changes. Some studies have demonstrated clear
differences in the expression of learning as a function
of the phase of estrous cycle in adult female rats,
for example in latent inhibition (Quinlan, Duncan,
Loiselle, Graffe & Brake, 2010). These authors did
not find this same result when using 24-day old
females, considered to be pre-pubertal. Thus, to our
knowledge, there are no studies showing sex differ-
ences in learning tasks during the preweanling period
of the rat, although the possibility of finding differ-
ences increases when approaching the weaning age
(beginning of puberty). This could be the case for
the present study, in which training finished on PD
21, and retardation and summation tests were run on
PD 21-22.

To conclude, the results of central interest to emerge
from the present study suggest that conditioned inhib-
ition can be observed in preweanling rats when using a
conditioned taste aversion paradigm. However, given
the possibility that sex may play a role in the tendency
to observe this effect in preweanlings, further research
is needed to obtain a more in-depth analysis of this
phenomenon across ontogeny. In addition, it would be
interesting to test the development of this phenomenon
using a range of other learning procedures involving
stimulus modalities that mature later in ontogeny.
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