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Latent inhibition: No effect of intertrial 
interval of the preexposure trials 

TERRY L. DEVIETTI and OWEN V. BARRETT 
Central Washington University, Ellensburg, Washington 

Three experiments are reported in which the intertrial interval (lTI) of six preexposure (FE) 
trials was varied in a latent inhibition (LI) paradigm using rats and a one-trial fear conditioning 
task. No effect of the ITI was obtained in any experiment. However, at alllTIs tested, LI was 
obtained when the to-be-conditioned stimulus and the conditioned stimulus were of long dura
tion (15 sec), and LI was not obtained when such stimuli were of short duration (3 sec). These 
results are interpreted in terms of a new hypothesis of latent inhibition. 

Nonreinforced presentations of a stimulus retard con
ditioning performance when that stimulus is subsequently 
paired with an unconditioned stimulus (US). This 
phenomenon, termed latent inhibition (LI; Lubow & 
Moore, 1959), has been demonstrated in a variety of spe
cies and tasks, and seldom occurs if fewer than 18 pre
exposure (PE) trials to the to-he-conditioned stimulus are 
administered (see Lubow, 1973, for a review). However, 
we have consistently obtained LI with six PE trials in a 
one-trial fear conditioning task (DeVietti, Emmerson, & 
Wittman, 1982; DeVietti, Wittman, & Comfort, 1980; 
DeVietti, Wittman, Emmerson, & Thacher, 1981). We are 
currently investigating the factor(s) responsible for our find
ing of the rapid development of LI. In our previous studies, 
we initiated a IS-sec tone at 2 and 7 min of a 100min ses
sion on each of 3 successive days for a total of six PE trials. 
Previous literature indicates that LI varies directly with the 
intertrial interval (ITI) of the PE trials when such trials 
are administered in a single session (Lantz, 1973; Schnur 
& Lubow, 1976). Schnur and Lubow (1976) found that 
PE trials with an ITI of 70 sec produced greater LI than 
PE trials with an ITI of 10 sec. Lantz (1973) used ITIs 
of 2, 10, 30, and 150 sec in the PE trials and, although 
such trials were confounded with apparatus preexposure 
duration, showed that, starting with the lO-sec ITI, LI 
increased as the ITI increased. By these standards, the 
ITI in our procedure is exceedingly long, and thus may 
account for our finding of LI with six PE trials. 

The following experiments were designed to evaluate 
this possibility. 

EXPERIMENT 1 

In Experiment 1, we administered a total of six PE trials 
to a IS-sec tone, two PE trials during a lO-min session 
on each of 3 days. The ITI of the presentations on each 
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day was varied in different groups hetween 10 and 
300 sec. 

Method 
Subjects and Apparatus. The animals were 36 male Long-Evans rats 

from the Central Washington University psychology department animal 
colony and were 90-120 days of age at the beginning of the experiment. 
The apparatus has been described in detail elsewhere (DeVietti & Lar
son, 1971). Briefly, two identical chambers with grid floors were used 
for PE treatments, fear conditioning, and testing. A small hole just off 
center in the front wall of each chamber allowed the insertion of a drink
ing tube. A drinkometer circuit was formed between the water in the 
drinking tube and the grid floor. A lO-cm loudspeaker for delivery of 
the to-be-conditioned and conditioned stimulus, a 1200-Hz, 9O-dB(A), 
re .00002 N/m2 SPL tone of 15 sec was positioned at floor level behind 
the rear waIl of each chamber. Scrambled footshock, delivered through 
the grid floors of the chambers, was 1.6 rnA, 3 sec, 60 Hz. The cham
bers were individually enclosed in lighted, fan-ventilated, sound
attenuated boxes. A 25-W bulb attached to the ceiling of the boxes 
provided illumination. 

Procedure. The animals were randomly assigned to groups and in
dividually housed and maintained ad lib on food and water. They were 
handled, once a day for 2 days and then placed, individually, into one 
of the two chambers for 10 min on each of 3 successive days. Thirty
one animals were given two PE trials to the IS-sec tone on each of these 
3 days. Depending on the group assignment, the m of these PE trials 
was 10, 30, 60, 120, 180, or 300 sec (offset to onset). The onset of 
the first PE tone of any 1 day was determined randomly, with the re
strictions that it would not occur before Min 1 of the session, and that 
the last PE tone, determined by the ITI, would occur before Min 9 of 
the session. The 5 remaining animals did not receive PE trials of any 
ITI and simply were placed in the apparatus for 10 min on each of 3 
consecutive days. During the last 100min session, the water bottles were 
removed from the home cages and the animals, 24-h deprived, were 
allowed to complete 110 licks from the drinking tube that was present 
in the chamber the following day. Water was available in the apparatus 
only on this day and the test day (see below). 

The next day, each animal was fear conditioned by pairing the 15-
sec tone with the 3-sec footshock. The shock onset coincided with the 
tone offset. The tone was initiated 2 min after the animal's placement 
in the chamber, and the animal was removed to the home cage 45 sec 
after the termination of the footshock. The following day, the water was 
again removed from the home cages and the animals were tested 24 h 
later. At that time, each rat was placed in the chamber and, after 100 
licks on the drinking tube had been completed, the tone was automati
cally presented and remained on until the animal licked an additional 
10 times. The latencies to complete 10 licks in the presence of the tone 
served as our measure of conditioning strength. No cut-off criterion was 
imposed on the test. 
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Results and Discussion 
The drink latencies in the presence of the tone in the 

test are shown in the top of Table 1. A weighted means 
one-way analysis of variance showed a reliable effect of 
groups [F(6,29) = 4.57, p < .01], and planned compari
sons with the t test showed that each of the PE groups 
had shorter drink latencies in the test than did the NPE 
group (ps < .05). Thus, LI was obtained with six PE 
trials, and this effect was independent of the ITI of the 
PE trials. 

EXPERIMENT 2 

Experiment 1 showed no effect of the ITI in the PE 
trials. However, as the six PE trials were administered 
across 3 successive days, two 24-h intervals intervened 
between PE trials. To evaluate the effect of these inter
vals, we gave the six PE trials in one session and varied 
the ITI of the trials. 

Method 
Twenty-eight rats of the same sex, age, and stock described previ

ously were randomly assigned in equal numbers to each of four groups. 
The procedure was identical to that of Experiment I, except that fol
lowing the two successive IO-min sessions, during which, in this ex
periment, no PE trials were given, the third session was expanded to 
30 min and animals in the four groups were given either zero or six 
PE trials to the 15-sec tone. In the PE groups, the ITI was to, 150, 
or 300 sec (offset to onset). 

Results and Discussion 
The drink latencies in the presence of the tone in the 

test are shown in the middle of Table 1. A one-way anal
ysis of variance indicated a reliable effect of groups 
[F(3,24) = 3.51, p < .05], and planned comparisons 
with the t test showed that each of the PE groups had 
shorter drink latencies than did the NPE group 

Table 1 
Latencies (in Seconds) to Drink in the Presence of the Test Tone 

as a Function of Intertrial Interval of the Preexposure Trials 

Group N Mean Standard Error 

Experiment 1 

NPE 5 702.80 151.40 
PE-IO sec 5 61.40 31.33 
PE-30 sec 5 176.60 88.38 
PE-6O sec 6 200.17 %.30 
PE-120 sec 5 197.40 108.96 
PE-180 sec 5 2tO.40 68.44 
PE-300 sec 5 215.80 71.30 

Experiment 2 

NPE 7 697.00 120.50 
PE-tO sec 7 359.86 76.08 
PE-150 sec 7 402 .00 136.37 
PE-300 sec 7 256.14 42.96 

Experiment 3 

NPE 7 641.00 149.32 
PE-tO sec 7 323.29 77.74 
PE-150 sec 7 530.86 112.63 
PE-300 sec 7 539.14 111.70 

Note-Experiments I and 2 used a 15-sec-duration stimulus and Ex-
periment 3 used a 3-sec-duration stimulus. 

(ps < .05). Thus, LI was obtained with six PE trials 
given in a single session, and the ITI of such trials was 
without effect. 

EXPERIMENT 3 

Experiments 1 and 2 showed that, with six PE trials 
to a IS-sec tone, LI was obtained with ITIs ranging from 
10 through 300 sec. Furthermore, this result occurred 
both when the PE trials were administered two per day 
for 3 days or when all six PE trials were administered 
in a single session. We have previously demonstrated that 
LI is not obtained with six PE trials to a 3-sec tone 
(DeVietti et al., 1986) when such trials were administered 
two per day for 3 days either with an ITI of 300 sec (Ex
periment 1) or an ITI of 30 sec (Experiment 2). In Ex
periment 3, we used six PE trials with a 3-sec tone and 
varied the ITI between 10 and 300 sec in a single session. 

Method 
The animals were 28 rats of the same sex, stock, and age described 

previously. The procedure was identical to that of Experiment 2 with 
the single exception that a 3-sec tone, rather than a 15-sec tone, was 
used in the PE trials and as the conditioned stimulus (CS) in the fear 
conditioning trial. 

Results 
The latencies to drink in the presence of the tone in the 

test are shown in the bottom of Table 1. A one-way anal
ysis of variance failed to differentiate the performance of 
the four groups [F(3,24) = 1.33, p > .05]. Thus, LI was 
not obtained at any ITI with six PE trials, administered 
in a single session, with a 3-sec tone. 

GENERAL DISCUSSION 

The results of the present experiments, in combination with some previ
ous work (DeVietti et al . , 1986), can be readily summarized. Given 
six PE trials, ITls ranging from "short" (10-30 sec) through "long" 
(300 sec) were without effect in producing LI. Also, the pattern of ad
ministration of the six PE trials was without effect; that is, PE trials 
given two per day for 3 days or six PE trials given in a single session 
produced the same results . 

However, the duration of the to-be-conditioned and conditioned stimu
lus had a profound effect on the finding of LI. LI was obtained at every 
ITI, both at two PE per day for 3 days and at six PE trials in one ses
sion when the duration of the to-be-conditioned and conditioned stimu
lus was 15 sec. In contrast, LI was not obtained with similar manipula
tions when the duration of the to-be-conditioned and conditioned stimulus 
was 3 sec. DeVietti et al . (1986) proposed a new hypothesis, the trace 
hypothesis, to account for these facts. The trace hypothesis holds that 
the salience of a stimulus is not necessarily invariant throughout its du
ration. It is assumed that the associability of a stimulus is directly related 
to its satience at the moment of US presentation. With regard to the 
LI phenomenon, the trace hypothesis holds that, as a consequence of 
the PE trials, only the onset and initial segments of the CS are salient 
(i.e., capable of supporting conditioning). Following this initial salient 
period, the CS loses salience and, thus, a US presented during these 
segments of the CS is ineffective in supporting conditioning. In short, 
we argue that LI is effectively a trace conditioning phenomenon. When 
viewed in this manner, a "long" stimulus should be more effective than 
a "short" stimulus in producing LI because, in the conditioning trial, 
the effective trace interval (CS loss of salience to the onset of the US) 
is longer in the former than in the latter case. 



We conclude that our fmding of the rapid development ofLI (DeVietti 
et aI ., 1980; DeViettiet aI., 1981; DeViettiet aI., 1982; DeViettiet aI . , 
1986) resulted primarily, if not exclusively, from the use of a long (15-
sec) stimulus. This conclusion appears warranted, as the present ex
periments clearly showed that the ITI of the PE trials was without effect. 
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