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Attenuation of novelty preference: 
Homeostatic arousal or retrograde amnesia? 

J. L. MOTTIN and R. W. GATEHOUSE 
University of Guelph, Guelph, Ontario, Canada 

Wistar rats habituated to one arm (either black or white; left or right) of a Y-maze and tested for 
novelty preference via a free choice to enter the novel or familiar maze arm, consistently preferred the 
novel route except when preexposed to ECS stimulation, Contrary to a previously favored hypothesis of 
homeostatic arousal, exposure to intense white noise (94-102 dB; 15 sec--4 h) failed to produce choice 
frequencies different from the preference for novelty exhibited under nonarousing control conditions. 
These results lend support to an alternative interpretation based on an assumed disruption of habituation 
processing. 

Although a relatively large body of knowledge is 
accumulating about the physiological and anatomical 
correlates of noise pollution, relatively little is known 
about its psychological dimensions. In one of the few 
studies in the latter vein, Haywood and Wachs (1967) 
suggested that noise stimulation may alter the organism 
by arousing the information processing system beyond 
an optimal level of stimulation and inducing a return to 
equilibrium. Behaviorally, an organism so aroused by 
noise would tend to seek the familiar in preference to 
novel stimulus conditions (presumably novelty would 
induce only further arousal) . The Haywood and Wachs 
experiment supported this view by demonstrating a 
reduction of choice behavior to chance level in rats 
expose~ to intense white noise, while unexposed rats 
strongly preferred the novel choice. 

While the homeostatic arousal hypothesis presents a 
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new dimension to the possible psychological effects of 
noise, there are several problems to contend with. The 
hypothesis predicts a clear preference for the familiar, 
whereas Haywood and Wachs's manipulations failed to 
produce choice frequenCies below chance levels, leaving 
open the possibility that the absence of any preference 
under noise conditions was the result of an interruption 
of habituation effects, creating an absence of "novelty 
choice." It should be noted that Haywood and Wachs 
referred to this as an alternative hypothesis. But no 
investigation of this alternative explanation has 
occurred, although Sheldon (1968) acknowledged the 
possible role of disruption in the effects of shock on 
novelty preference. 

Moreover, the physical properties of the white noise 
stimulation remain undocumented, reference having 
been made only to psychological adjustments to levels 
"just less than that required to produce audiogenic 
seizures" (Haywood & Wachs, 1967, Pp.78). Precise 
replication of the noise manipulations thus remains 
extremely difficult given that the literature and pilot 
studies in our laboratory have failed to reveal threshold 
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levels for audiogenic seizures in the rat when audio 
signals are presented in the manner described in the 
original study (remote speaker presentation). Even if 
sub seizure threshold intensities could be demonstrated 
for the rat, the choice of such a level of stimulation is 
unfortunate since it is reasonable to assume that 
homeostatic arousal thresholds could be exceeded 
without approximating seizure thresholds, especially if 
noise and novelty arousal were synergetic. 

The purpose of the present study was to initiate 
studies on the effects of noise stimulation, beginning 
with an attempt to replicate the Haywood and Wachs 
results. The hypothesis that increasing the level of 
arousing stimulation results in a decrement in the 
preference for novelty was tested in seven successive 
experiments whose results are found in Table 1. 

METHOD 

The general strategy was comparable to that reported by 
Haywood and Wachs (1967), that is, to habituate rats to one arm 
(either black or white; left or right) of the V-maze, then to test 
their preference for the familiar arm as opposed to the 
unfamiliar arm on a free choice trial, with either noise or no 
noise interposed between habituation trials and the free choice 
trial. 

Subjects 
Forty-eight 90-day old male Wistar rats (Woodlyn Farms) 

were randomly assigned to be habituated to either the 
white-right (WR), white-left (WL), black-left (BL), or black-right 
(BR) color-position alleys of a standard V-maze. 

Apparatus 
The basic apparatus was a V-maze with interchangeable 

wooden maze arms modeled after Haywood and Wachs (1967). 
The grey start box was enclosed at one end, and the other end, 
which opened into the choice-arms area, could be closed off by a 
guillotine-type metal door. The startbox had a wedge-shaped 
extension which was cut in a manner that allowed for easy 
interchange of the maze arms. The arms of the maze (one black; 
one white) were open at the far end to allow subjects to exit 
directly onto a table top. The apparatus was mounted on rubber 
and placed on a table top within an Eckel (Model 1010D) 
acoustic booth. 

The acoustic signals were generated by a Lafayette (Model 
1432) white noise generator. The output was fed through a 
Lafayette (Model 1421) amplifier to a simple on-off toggle 
switch. The switch in turn was connected directly to a 
stand-mounted speaker (Acoustic Research Incorporated, Model 
AR-2ax). The speaker was placed above and at 45 deg to the 
startbox entrance. A Bruel and Kjaer (B & K) sound level meter 
(Model 2204) fitted with a 1/4-in condenser microphone (B & K, 
3165) was used to measure the signal intensities prior to the 
beginning of, and at the end of each experiment. The intensity 
of the signal at the startbox ending, where it opened onto the 
wedge-shaped floor extension, was set at 102 dB (re 
.0002 dynes/cm2 ) in Experiment I at 94 dB in subsequent 
experiments. 

Procedure 
Experiment I. This replicated Haywood and Wachs's (1967) 

study in which they observed a decrement in novelty preference 
as a result of the presentation of 15 sec of white noise 
immediately prior to access to the two arms of the V-maze. 
Three habituation trials to one arm were presented in quick 
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succession to all subjects. For the experimental group, 
habituation trials were immediately followed by 15 sec of noise, 
presented in the startbox and terminated as the free-choice trial 
began. Controls were given the free-choice trial in the absence of 
prior noise stimulation. Sixteen rats were randomly assigned to 
either control or experimental groups, allotted equally across the 
four color-position conditions. 

Experiment II. This replicated Experiment I with the 
exception that the 15-sec noise exposure occurred on both the 
habituation and the free choice trials. The 16 subjects from 
Experiment I were used for this experiment with 
control-experimental designations reversed and color-position 
altered during habituation trials. 

Experiment III. This replicated Experiment II with the noise 
stimulation extended to 2-min exposures. Again subiects' 
designation as experimental or control were reversed and color 
position during habituation shifted. 

Experiment IV. This replicated Experiment III with the 
exception that the animals were now preexposed to 3 h and I 
59 min of noise prior to the procedures used in Experiment II, 
i.e., a total of 4-h exposure. This was done to insure that the 
noise was producing more than temporary threshold shifts (TTS) 
or more than short-lived arousal. In this study a naive group of 
16 subjects was used and assigned in the same manner as in 
Experiment I. 

Experiment V. The experimenters reasoned that failure to 
replicate Haywood and Wachs's results might be due to the 
procedural difference of terminating the sound stimulus prior to 
a completed escape response (i.e., absolute exposure times). 
Therefore, this experiment attempted to examine this possibility 
by the use of naive subjects in two experimental groups and one 
control group (4 control subjects; Experimental Group 1, 4 
subjects; Experimental Group 2, 8 subjects). Experimental 
Group 1, as in Experiment I, had the sound off after 15 sec in 
startbox. Experimental Group 2 was exposed to noise until they 
had escaped into one of the end boxes (Haywood and Wachs's 
procedure). Control animals received no noise exposure. 

Experiment VI. It was possible that stimulation offset might 
be more arousing than simple exposure duration. Therefore, in a 
further effort to produce homeostatic arousal by noise 
stimulation, Experiment VI incorporated 2-h noise exposure and 
a 30-sec period of silence immediately before choice behavior. In 
this experiment, then, time in the startbox on the choice trial 
was 45 sec. The animals used in Experiment IV were used again 
with all 16 designated as experimentals. 

Experimental VII. Although Haywood and Wachs (1967) 
indicated that they used sub convulsive seizure level sounds in 
their experiments, they neglected to specify their sound levels 
(SPLs) and the procedures they followed to establish them. 
Consequently, exact replication was impossible. For some strains 
of mice, it has been known for some time that audiogenic 
seizures could be established at levels greater than 90 dB. 
However, the establishment of seizure level intensities for rats 
has not been well documented. Furthermore, the present 
experimenters failed to establish overt audiogenic seizures at 
levels greater than 100 dB in several pilot studies done prior to 
this series of experiments. Since Haywood and Wachs did not 
make their data available, perhaps the decrements in novelty 
achieved by them were in fact due to the initiation of covert 
seizure activity. Haywood and Wachs acknowledged this 
possibility but referred to it only as an alternative hypothesis, 
i.e., that seizure activity produces a retrograde amnesia for 
familiar stimUli, in effect removing the novel-familiar choice. To 
examine this possibility, Experiment VII produced retrograde 
amnesia via a IS-rnA, 2-sec electroconvulsive shock, rather than 
by attempting to approximate the unreported noise levels. The 
rats used were the same as those used in Experiments I, II, and 
III, thus completing counterbalancing for possible position-color 
preferences, i.e., each rat experienced each position-color 
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combination. However, the absence of effects on the first three 
experiments led to the use of all 16 animals as experimentals. 

RESULTS AND DISCUSSION 

The results indicated that the rats consistently 
preferred the novel route or nonhabituated arm of the 
V-maze, except when preexposed to ECS stimulation 
(Table I). Behavioral persistence was independent of 
noise duration, noise offset parameters, and possible 
color-position preferences. 

The attenuation of novelty preference by ECS 
stimulation (56% novel entries) was independent of the 
first habituation condition to which the subjects were 
exposed in Experiment I (Le., whether rats were first 
habituated on WR, WL, BR, BL) and the group 
(experimental or control) to which the subjects were 
assigned in the various experiments. The chance level 
responding observed was not indicative of avoidance of 
novelty as would be predicted by the homeostatic 
arousal assumption. Rather, ECS produced choice 
behavior indicative of an absence of "novelty choice," 
comparable to the Haywood and Wachs's results with 
white noise. 

As the choice frequencies for experimental animals 
were highly similar in Experiments I, II, and III it was 
apparent that the duration manipulations had little 
effect on the subjects' behavior. For this reason and the 
fact that animals in I, II, III, and VII were the same and 
included a counterbalanced design, the experimental 
conditions were collapsed in order to compare noise 
interposition with ECS interRosition and analyzed by 
means of a Z test on proportions (Z = 3.07; P < .01). So 
analyzed, ECS stimulation resulted in a significant 
reduction in the preference for novelty stimulation as 
compared to that produced by noise. 

Adjunctive reports by a naive experimental 
technician, of greater urination, defecation, and 
vocalizations in the experimental animals, indicated 
arousal-type distinctions between the controls and 
experimentals. These reports were not post hoc; but, as 
in the Haywood and Wachs study, no formal measures of 
arousal were obtained. . 

A parsimonious explanation for the chance level 
responding in the Haywood and Wachs's study is the 
hypothesis offered as an alternative by Haywood and 
Wachs. That is, intense stimulation may have served to 
erase the memory trace of the habituation trials or 
simply to disrupt organized behavior. The failure to 
produce novelty decrements under arousing stimulation 
in the present series of experiments would lend support 
to the utility of this alternative hypothesis. This 
interpretation is also in line with Haywood and Hunts's 
(1963) failure to produce novelty decrements via 
adrenaline produced arousal. That we replicated 
Haywood and Wachs's experimental results by 
procedures known to erase memory traces, further 

Table 1 
Frequencbs of Novel Endbox Entries for the Seven 

Experiments (N = 16 Per Experiment) 

Experiment I 
15 sec noise in startbox 
on test trial only 

Experiment II 
15 sec noise in start box 
on all trials 

Experiment III 
2 min noise in startbox 
on all trials 

Experiment IV 
4 h total sound including 15 sec 
startbox exposures on all trials 

Experiment V 
Controls: held 15 sec with no 
noise on training and test trials 
Experimental Group 1: 15 sec 
noise on test trial only prior 
to release 
Experimental Group 2: as in 
Group 1 but sound extended until 
choice completed 

Experiment VI 
2 h sound including 3 training 
trials and 15 sec on test trial; 
30 sec silence and release 

Experiment VII 
ECS after training trials; no noise 
on test trial 

Choices of Novel 
Stimulus Alley 

Subjects 
Experi- Con-
mental trol 

8/8 8/8 

7/8 8/8 

8/8 8/8 

8/8 7/8 

4/4 

4/4 

8/8 

16/16 0* 

9/16 0* 

*In Experiments VI and VII, all subjects were used as 
experimentais. 

suggests priority for the alternative hypothesis. However, 
the fact that Haywood and Wachs could produce similar 
effects with low shock levels and shock incongruity 
suggests a simple disruption of preference behavior 
without the need to posit disruption of memory traces 
of habituation. Finally, it should be pointed out that 
true preference for the familiar has been induced when 
intense shock has been used (Sheldon, 1968; Thompson 
& Higgins, 1958). 
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