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Four groups of rats were compared on the acquisition of a sucrose (50 g/l) aversion produced 
by sucrose-apomorphine (20 mg/kg) pairings. One group was preexposed to sucrose, another 
group was preexposed to drug-induced illness, and a third group was preexposed both to sucrose 
and to drug-induced illness. A fourth group was not preexposed to taste or drug. Results showed 
that preexposure to either the sucrose or the drug attenuated the acquisition of a sucrose aver­
sion. Preexposure to both sucrose and drug produced a greater deficit in aversion learning than 
preexposure to either alone. It was concluded that taste preexposure and drug preexposure 
effects have independent and additive influences on taste-aversion learning. 

Preexposure to a taste stimulus retards development 
of a learned aversion to that taste when it is paired later 
with drug-induced illness (Kalat, 1974; Kalat & Rozin, 
1973). Similarly, preexposure to an illness-inducing 
agent has been shown to produce deficits in taste-aversion 
conditioning (Brookshire & Brackbill, 1976; Cannon, 
Berman, Baker, & Atkinson, 1975; Riley, Jacobs, & 
LoLordo, 1976). The following experiment examined 
the effect of taste (CS) preexposure and drug (US) 
preexposure on taste-aversion learning by combining 
these manipulations within a single experimental group. 
The experiment was designed to determine not only the 
individual effects of CS preexposure and US preexposure 
but also to detect a possible interaction between these 
factors. 

METHOD 

Subjects 
The subjects were 40 naive male Long-Evans hooded rats, 

150-160 days old, housed individually with food available ad lib. 
The rats remained in their home cages throughout the experi­
ment and were removed only for injections and daily weight 
measures. A 9-h- (9:30 p.m. to 6:30 a.m.) dark/15-h-light cycle 
was maintained throughout the experiment. 

Procedure 
The present procedure was essentially the same as that 

originally employed by Braun, Slick, and Lorden (1972). Water 
was removed from the cages 24 h prior to the start of the ex­
periment, and a watering schedule of one-bottle presentations 
for 15 min every 12 h (8:30 a.m. and 8:30 p.m.) was instituted 
and maintained throughout. Fluids were presented in 50-ml 
calibrated centrifuge tubes fitted with one-hole stoppers and 
stainless steel drinking spouts. At the end of a IS-min drinking 
session, the tubes were removed and the amount of solution 
consumed was recorded to the nearest .5 ml. 

Distilled water was presented for 7 days to adapt the rats 
to the schedule. Four groups were formed (n = 10 for each 
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group), matched on the basis of mean water consumption over 
the last four presentations during adaptation. 

Familiarization. Familiarization procedures began on the 
8th day . During familiarization, sucrose (50 gIl distilled water) 
was presented to Groups SuD and SUP and salt (9 gIl distilled 
water) was presented to Groups StD and StP. These concentra­
tions were chosen because they are highly palatable and clearly 
discriminable from water (Braun & Kiefer, 1975). Each group 
was presented with its taste solution five times, with two water 
sessions interposed between each taste presentation. 

Pretraining day. Distilled water was presented on the morning 
after the last familiarization session. Six hours later each rat in 
Groups SuD and StD was injected with apomorphine hydro­
chloride (20 mg/kg IP). Rats in Groups SuP and StP were in­
jected with an equivalent volume of physiological saline at this 
time. Distilled water was presented to all rats on the evening 
session of the pre training day. The group designations reflect 
the familiarization and pre training day manipUlations: The first 
letters identify the solution to which the group was familiarized, 
sucrose (Su) or salt (St), and the last letter identifies the pre­
training injection, either the drug apomorphine (D) or physio­
logical saline (P). 

Training. On the morning following the pre training day, all 
rats were presented with the 50-g/l sucrose solution and injected 
with apomorphine hydrochloride (20 mg/kg IP) immediately 
upon termination of the drinking period. This initial training 
trial is referred to as Presentation IT. Following Presentation IT, 
each rat was assigned one of two sequences of fluid presentation: 
salt, distilled water, sucrose, or distilled water, salt, sucrose. 
These two sequences of fluid presentation were balanced within 
each group and were repeated three times. Injections of apomor­
phine followed each sucrose presentation. 

The 50-g/1 sucrose and 9-g/1 salt solutions were made fresh 
daily from reagent-grade chemicals and distilled water and 
presented at room temperature (24°C). Following a watering 
session, all tubes, rubber stoppers, and glassware were washed in 
hot Alconox solution, rinsed thoroughly with tap water, and 
fmally rinsed with distilled water. The apomorphine hydro­
chloride was prepared % h before each sucrose session by dissolv­
ing 6-mg apomorphine hydrochloride tablets (Eli Lilly and 
Company) in distilled water (3 tablets/! ce). 

RESULTS AND DISCUSSION 

Familiarization 
Rats familiarized with sucrose consumed significantly 

more on the last familiarization trial than on the first: 
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Familiarization Trial 1 = 15.3 ml, Familiarization 
Trial 5 = 19.5 ml [paired t(19) = 3.79, p < .01, two­
tailed]. Rats familia.rized with salt did not show a 
significant change in salt consumption across familiariza­
tion trials (Familiarization Trial I = 15.7 mI, Trial 5 = 
15.7 ml). Thus, there was evidence of neophobia 
(Barnett, 1963) for only sucrose, and not salt, during 
familiarization. 

Pretraining 
The drug injection on the pretraining day dven to 

Groups SuD and StD did not significantly affect water 
consumption on the subsequent drinking session. The 
mean water consumption for the evening session was as 
follows: SuD, 12.9 ml; SuP, 11.9 ml; StD, 13.7 ml; 
StP, 13.0 m!. A 2 by 2 factorial analysis revealed no 
significant effect of drug injection or taste familiariza­
tion and no significant interaction between these two. 
Therefore, noncontingent drug injections did not pro­
duce obvious changes of subsequent water consumption 
when measured 6 h later. 

Training 
The results for the training phase of the experiment 

are shown in Figure 1. The mean consumption of su­
crose, salt, and distilled water for each group is shown 
for three presentations. 

Sucrose. The sucrose consumption on Presentation IT 
was analyzed in the same manner as was the evening 
water consumption on the pretraining day . On the 
initial training trial, there was no indication of a neo­
phobic response to the sucrose. Rats for which sucrose 
was novel (Groups StD and StP) consumed essentially 
the same amount of sucrose as the rats for which sucrose 
was familiar. Pretraining injection was not a significant 
effect nor was the interaction of Familiar Taste by 
Pretraining Injection. 

20 

18 • 'V 16 
0 .0 .... 

• 14 ~~ ""'" e , 0 

~ '" , , • 12 0' 

, 
c 
0 
u 10 

i 8 

c 6 -SuD 0 

• 4 0--_0 SuP 
2 

2 .-.StO 

0 
0---0 St P 

IT 2 3 2 3 2 3 
Sucro .. Salt Water 

PRESENTATION 

Figure 1. Mean milliliters consumed of sucrose, salt, and 
water by each group during the training phase. IT refers to the 
initial training trial. 

Differences in sucrose consumption during Pres­
entations I through 3, as analyzed with a repeated 
measures analysis of variance, were significant. Both 
taste preexposure [F(1 ,36) = 28.42, P < .0001] and 
drug preexposure [F(1 ,36) = 7.85, p < .0 I] were 
significant main effects; there was no significant inter­
action of Taste Preexposure by Drug Preexposure. 
These results suggest that" preexposure to sucrose or to 
drug-induced illness independently affected taste­
aversion learning. Rats preexposed to sucrose showed a 
deficit in acquiring the sucrose aversion. Similarly, rats 
preexposed to illness also showed deficits in aversion 
acquisition. 

A significant trial effect was found [F(2,n) = 204.34, 
P < .0001] in addition to a marginally significant 
interaction of Trials by Taste Preexposure [F(2,n) = 
2.93, P = .058] and a Significant Trials by Drug Pre­
exposure interaction [F(2,n) = 7.08, P = .001]. These 
significant interactions resulted from differences be­
tween the acquisition curves for the respective groups. 
Rats that were preexposed to either taste or drug did 
not reduce sucrose consumption as readily as rats given 
no prior experience with taste or drug. 

Post hoc comparisons of sucrose consumption were 
made using the Scheffe Test for Multiple Comparisons. 
On Presentation 1, Groups StP and SuD differed sig­
nificantly from each of the three other groups (ps < .01). 
Group StP developed the greatest aversion, as evidenced 
by the reduced sucrose consumption on Presentation 1. 
Group SuD, on the other hand, did not acquire an ap­
parent aversion to sucrose following the initial training 
trial. The groups preexposed to either sucrose (SuP) 
or to drug-induced illness (StD) displayed aversion 
acquisitions on Presentation I that were intermediate 
between the performances shown by Groups StP and 
SuD. The group preexposed to the sucrose (SuP) and the 
group preexposed to the drug (StD) did display signifi­
cant aversions to sucrose on Presentation 1: These groups 
consumed significantly less sucrose on Presentation 1 
than on Presentation IT [paired ts(9) ~ 3.05, ps < .02, 
two-tailed]. Thus, on Presentation 1, pre exposure to 
either the CS (taste) or the US (illness) attenuated the 
acquisition of a specific taste aversion and pre exposure 
to both · produced a greater attenuation than either 
alone. Comparisons of the total sucrose consumption 
across presentations showed that Group SuD drank 
significantly more sucrose than the other three groups, 
which further attests to this group's learning deficit 
(p < .01). Group StP drank significantly less sucrose 
than the other three groups (p < .01). 

Salt and water. The salt and water data were analyzed 
also with a repeated measures analysis of variance. The 
only significant effect found in salt consumption was the 
interaction of Trials by Taste Preexposure [F(2,n) = 
4.60, p = .013] . The groups preexposed to salt increased 
their consumption of salt across trials, whereas the 
groups preexposed to sucrose drank slightly decreasing 
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amounts across trials. No significant differences were 
found in the analysis of water consumption. 

The present results confirm and extend previous 
reports of stimulus pre exposure effects on taste-aversion 
learning. Preexposure to either a taste CS or a drug US 
attenuated aversion acquisition. A unique contribution 
of the present experiment is the evidence it provides for 
the independence and additivity of taste pre exposure 
and drug preexposure effects. These results support the 
point made by Hearst and Jenkins (1974) that con­
ditioning can be weakened by presenting CS-alone 
trials or by presenting US-alone trials. Similar inde­
pendent and additive deleterious effects of CS pre­
exposure and US preexposure have been demonstrated 
using a conditioned suppression paradigm (Baker, 
1976, Experiment 2), which suggests that such effects are 
relatively ubiquitous in classical conditioning situations. 
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