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Taste/taste potentiation as a function of age
and stimulus intensity
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and
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Bouton, Dunlap, and Swartzentruber (1987) and Davis, Best, and Grover (1988) have shown
that the aversion conditioned to a target taste can be enhanced or potentiated by the presence
of a second taste during the conditioning episode. In the present experiment, groups of young
(80-day-old) and old (150-day-old) rats were exposed to a CS composed of one or two tastes, respec-
tively, prior to lithium-induced toxicosis. The results indicated that taste potentiation was shown
by the younger subjects only when weaker fluid concentrations were employed. However, the
effect was shown by the older animals under both weak and strong concentrations.

Recent reports by Bouton, Dunlap, and Swartzentruber
(1987) and Davis, Best, and Grover (1988) have demon-
strated that aversive conditioning of an ingestional com-
pound composed of two tastes can result in potentiated
(enhanced) conditioning of one of the tastes. More spe-
cifically, Davis, Best, and Grover reported that denato-
nium saccharide potentiated the aversion to sodium sac-
charin when exposure to the compound formed by these
two tastes was followed by an injection of lithium chlo-
ride (LiCl). Moreover, it was found that the presentation
of these elements sequentially during conditioning, as well
as the extinction of one of the elements following condi-
tioning, eliminated the potentiation effect. These results
were interpreted as reflecting the importance of associa-
tions formed between the two elements of the compound
conditional stimulus (CS) in the mediation of this poten-
tiation effect.

When subsequent experiments using younger subjects
failed to produce this potentiation effect (Davis, Erick-
son, Hoskinson, & Wilder, 1987), or demonstrated it only
when a weaker solution was employed (Best et al., 1989),
a more thorough examination of the relevant parameters
was undertaken. The present experiment involved the
simultaneous evaluation of two of these parameters—age
and fluid concentration. More specifically, young (80-day-
old) and old (150-day-old) rats were administered LiCl
following exposure to weak solutions of saccharin or a
mixture of saccharin and denatonium saccharide (denato-
nium). Comparable sets of young and old animals also
were administered LiCl following exposure to stronger
concentrations of these fluids.

Correspondence may be addressed to Stephen F. Davis, Department
of Psychology, Emporia State University, Emporia, KS 66801.

METHOD

Subjects and Apparatus

A total of 80 male Holtzman rats (40 80-day-old, 40 150-day-old)
served as subjects. All subjects were housed in individual, suspended
wire-mesh cages in the animal vivarium. Food was available on a free-
feeding basis for the duration of the experiment. All testing was con-
ducted in the home cage.

Procedure

Prior to the start of the experiment, four equal-sized (n = 10) groups
(WS = weak saccharin; WM = weak mix; SS = strong saccharin; SM
= strong mix) were formed within each age category. These group desig-
nations referred to: (1) a 0.075% (w/v) saccharin solution (WS), (2) a
0.15% (w/v) saccharin solution (SS), (3) the mixture of weak saccha-
rin and 1 part denatonium saccharide per 20,000 parts water (WM),
and (4) the mixture of strong saccharin and 1 part denatonium saccha-
ride per 10,000 parts water (SM).

The experiment encompassed 12 days: baseline (10 days), condition-
ing (1 day), and preference test (1 day). Experimental sessions, during
which fluids were presented in 50-ml centrifuge tubes with spill-resistant
sippers, were conducted at 0800 h. Supplemental water was provided
for each animal for 10 min at 1400 h.

The water-consumption baseline was established by allowing each sub-
ject 10-min access to water daily for the first 10 days of the experi-
ment. Conditioning consisted of a 10-min exposure to the designated
fluid, either saccharin (SAC) or a saccharin-denatonium saccharide mix-
ture (MIX). Five minutes later, an intraperitoneal injection of LiCl
(12 mg/kg of 0.30 M) was administered to each subject. The two-bottle
preference test, conducted 24 h later, consisted of 10-min access to plain
tap water and the appropriate saccharin solution (weak or strong) that
had been experienced during conditioning.

RESULTS AND DISCUSSION

Because analysis of variance failed to yield significance
for any effect on the last 2 days of baseline [groups,
F(3,36) = 1.13; days, F(1,36) = 0.96] and on the con-

. ditioning day [groups, F(3,36) = 0.67], intake equiva-

lence was established prior to the preference test. The
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Figure 1. Group mean consumption scores (SAC/SAC +water) for the strong SAC (SS), strong
MIX (SM), weak MIX (WM), and weak SAC (WS) groups as a function of age.

results of the two-bottle preference test are shown in
Figure 1. The consumption ratios shown in this figure
were calculated by dividing the amount of saccharin con-
sumed (in ml) by the total amount of fluid consumed (sac-
charin + water). Hence, a ratio of .50 would reflect equal
consumption of saccharin and water, whereas ratios lower
than .50 would reflect a saccharin aversion.

An analysis of variance incorporating age (80- vs. 150-
day-old animals), concentration (weak vs. strong), and
type of CS (single- vs. multiple-element) as main effects
was performed on the consumption-ratio data from the
preference test. The results of this analysis yielded sig-
nificance for the main effects of concentration [F(1,72)
= 5.27, p < .05] and type of CS [F(1,72) = 7.19,
p < .01]. Moreover, the concentration X type of CS
[F(1,72) = 8.03, p < .01], age X type of CS [F(1,72)
= 7.66, p < .01], and age X concentration X type of
CS [F(1,72) = 8.87, p < .01] effects also achieved sig-
nificance.

Simple main-effects analyses were employed to system-
atically probe the significant three-way interaction. For
the 80-day-old animals, comparisons of consumption ra-
tios for the single- and multiple-element groups yielded
significance only when the weak concentrations were in-
volved [WS vs. WM, F(1,72) = 6.33, p < .05].
However, comparisons of the type of CS for the 150-day-
old animals yielded significance for both the strong
[F(1,72) = 9.56, p < .01] and the weak [F(1,72) = 7.74,
p < .01] concentrations. Subsequent Newman-Keuls tests
applied to the data from the 150-day-old animals indicated
that the consumption ratios of Group SM were signifi-

cantly (p < .01) lower than those of Groups SS, WM,
and WS. Group WM was significantly (p < .05) lower
than Groups SS and WS, and Group SS was significantly
(p < .05) lower than Group WS.

These data replicate those reported by Bouton et al.
(1987) and Davis et al. (1988). Clearly, strong potentia-
tion effects were shown by both the 80- and the 150-day-
old animals. However, for the 80-day-old animals, this
effect was shown only by the subjects that were condi-
tioned to the weak solution (i.e., the aversion of
Group WM was significantly stronger than that of
Group WS). This outcome points to ontogenetic changes
in the sensitivity to taste combinations and may reflect
the importance of the salience balance between ingestional
stimuli in the production of potentiation (see Bouton et al.,
1987). In this regard, it is possible that the strong mix
in the 80-day-old animals was too intense to provide the
necessary stimulus balance for the production of potenti-
ation. This is of particular interest in light of the relative
ease with which taste-mediated potentiation can be
produced in young as opposed to older rats (e.g., Kuchar-
ski & Spear, 1985; Peterson, Valliere, Misanin, & Hin-
derliter, 1985).
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