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The Effects of Phenobarbital on Lithium
Chloride Induced Taste Aversion™
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JOLICOEUR, F. B.,, M. ]. WAYNER, D. B. RONDEAU AND A. D. MERKEL. The effects of phenobarbital on lithium
chloride induced taste aversion. PHARMAC. BIOCHEM. BEHAV. %(6) 845-847, 1978.—The dose related effects of
phenobarbital on LiCl induced taste aversion were examined. Rats were adapted to a 23 hr 50 min water deprivation
schedule. On the Treatment Day animals were offered a novel 0.125% saccharin solution during the 10 min drinking session
and were then administered 3.0 mEq/kg LiCl. The saccharin solution was presented again on six subsequent Test Days.
Sodium phenobarbital 20, 40, 60 and 80 mg/kg was administered 15 min prior to drinking on the first Test Day. Results
indicated that all doses significantly attenuated taste aversion with the maximal effect occurring with the 60 mg/kg dose.
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THE RESULTS of a study on the effects of sodium
phenobarbital on forced ethanol consumption indicated that
the combination of phenobarbital administration and ethanol
ingestion on drug days produced an aversion for the ethanol
solutions as indicated by decreased ethanol intakes on post
drug days [4]. Of special interest was the finding that follow-
ing the decreases in postdrug ingestion increased ethanol
intakes occurred again upon subsequent administration of
phenobarbital. If the postdrug reductions in ethanol con-
sumption were due to a taste aversion effect of phenobarbi-
tal, <it seemed appropriate to determine if phenobarbital
could counteract the effect of a well known taste aversion
inducing agent.

The purpose of the present study was to examine the
effects of 20, 40, 60 and 80 mg/kg phenobarbital on LiCl
induced taste aversion. Taste aversion to a saccharin solu-
tion was produced by the administration of 3 mEq/kg LiCl, a
dose previously found to be most effective in producing taste
aversion [3].

METHOD

Animals

Sixty female hooded rats were selected from our colony
and placed in individual living cages in a temperature con-
trolled room having a 12 hr light-dark cycle. At the beginning
of the experiment, body weights ranged from 200-300 g.
Animals were separated into 10 groups of 6 animals each.

Procedure

After four days of adaptation, animals were water de-
prived for 23 hr and 50 min and placed on a daily 10 min
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drinking schedule. On Day 10, the Treatment Day, animals
were given a 0.125% Na saccharin solution during the 10 min
drinking session. Immediately following drinking, five
groups of animals were injected subcutaneously with 3.0
mEq/kg of LiCl in a volume of 4.61 ml/kg. These groups will
be referred to as the LiCl treated groups. The five other
groups received an equal volume of 0.9% NaCl. These
groups will be designated nontreated control groups. On
Days 11 and 12, water was presented during the drinking
session. Then every third day from Day 13-28, animals were
offered 0.125% Na saccharin during the drinking sessions.
These days constituted the six post treatment test days. Two
days of water presentation were interspersed between each
test day. On the first test day, Day 13, each of the five LiCl
treated groups received either 0, 20, 40, 60 or 80 mg/kg of
sodium phenobarbital. These same doses of phenobarbital
were distributed among the five nontreated control groups.
All injections were given subcutaneously, 15 min before
drinking. Sodium phenobarbital was dissolved in 0.9% NaCl
and concentrations were adjusted so that none of the injec-
tion volumes exceeded 0.5 ml. On the remaining test days
animals were allowed to drink the saccharin solution without
any other pharmacological or experimental manipulation.

All drinking fluids were presented in 100 ml graduated
plastic cylinders equipped with stainless steel ball point
drinking spouts. Food, standard Purina Rat Chow, was
available throughout the experiment except for two hours
following drinking on the Treatment Day in order to elimi-
nate any possible food associated aversion.

RESULTS
The results obtained with the LiCl treated and the non-

3Now at Institut de Recherches Cliniques de Montreal, Province de Québec, Canada.

Copyright © 1978 ANKHO International Inc.—0091-3057/78/120845-03$00.80/0



846

treated control groups are presented in Figs. 1 and 2, respec-
tively, where mean saccharin intakes in ml are presented as a
function of the critical days. Data were analyzed by means of
two 5X7 ANOVA’s with repeated measures on the last fac-
tor [10]. Individual analyses were carried out for the LiCl
treated groups and for the nontreated control groups. The
two factors included in each analysis were Groups and Days.
Each of the five groups, receiving one dose of phenobarbital
on Test Day 1, contributed to one level of the Group factor.
The Treatment Day and each of the six Test Days consti-
tuted the levels of the Day factor.

For the LiCl treated groups, the two factors were signifi-
cant: Group, F(4,25)=7.54, p<0.01; Days, F(6,150)=104.02,
p<0.01. The critical Group by Days interaction was also
significant, F(24,150)=7.29, p<0.01. In order to analyze the
significant interaction, simple main effect analyses were
carried out at each level of the Day factor. Except for Treat-
ment Day, all main effects were significant; Test Day 1,
F(4,100)=5.45, p<<0.01; Test Day 2, F(4,100)=6.89, p<0.01;
Test Day 3, F(4,1000=16.59, p<0.01; Test Day 4,
F(4,100)=16.46, p<0.01; Test Day 5, F(4,100)=2.91,
p<0.05; and Test Day 6, F(4,100)=3.04, p<0.05. Post hoc
Dunnett or Tukey A tests were then performed in order to
compare individual groups at each test day. These tests re-
vealed the following significant differences. On Test Day 1
each dose of phenobarbital significantly increased saccharin
consumption when compared to the 0 mg/kg saline group
(p<0.01). On Test Day 2, the saccharin intakes of the 40, 60
and 80 mg/kg groups were significantly decreased in com-
parison with the 20 mg/kg group (p<0.05) but not with the 0
mg/kg group. On both Test Days 3 and 4, saccharin intakes
of the 40, 60 and 80 mg/kg groups were significantly de-
pressed in comparison with the 0 mg/kg saline and the 20
mg/kg groups (p<<0.01). Finally, the 80 mg/kg group drank
significantly less when compared to the 0 mg/kg and 20
mg/kg groups on Test Day 5 (p<<0.01) and when compared to
the 20 mg/kg group on Test Day 6 (p<<0.01).

The ANOVA performed on the data of the nontreated
control groups revealed a significant Day effect;
F(6,24)=71.34, p<0.01. The Group factor was not signifi-
cant. The interaction Group by Days was significant;
F(24,150)=9.56, p<<0.01. As described previously, the sig-
nificant interaction was analyzed by means of simple main
effect analyses at each level of the Day factor. Significant
main effects were found on Test Day 1, F(4,115)=28.06,
p<0.01 and on Test Day 2, F(4,115)=4.39, p<0.01. Post hoc
Dunnett and Tukey A tests were then performed so that
comparisons between individual groups could be made at
each significant test day. These tests revealed the following
significant differences: on Test Day 1, all doses of
phenobarbital significantly increased saccharin consumption
in comparison with the 0 mg/kg saline injection (p <0.01). On
Test Day 2, saccharin intakes for the 40, 60 and 80 mg/kg
groups were significantly decreased when compared with the
0 mg/kg saline groups.

In summary, the preceding statistical analyses indicate
that the administration of 20, 40, 60 and 80 mg/kg of
phenobarbital prior to drinking on Test Day 1 significantly
enhanced saccharin consumption of both LiCl treated and
nontreated control animals. It was also found that the admin-
istration of the three highest doses of phenobarbital on Test
Day 1 resulted in significantly reduced saccharin intakes of
Test Days 2, 3 and 4 in the LiCl treated animals and on Test
Day 2 in the nontreated control animals.
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FIG. 1. Mean saccharin intakes for each group of LiCl treated ani-

mals presented as a function of the Treatment Day (TREAT) and

each of the six Test Days (T1-T6). LiCl was administered im-

mediately following the drinking on the Treatment Day. The various

doses of Phenobarbital were injected 15 min prior to drinking on
Test Day 1.
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FIG. 2. Mean saccharin intakes for each group of animals presented

as a function of the Treatment Day (TREAT) and each of the six

Test Days (T1-T6). Physiological saline was administered im-

mediately following drinking on the Treatment Day. The various

doses of Phenobarbital were injected 15 min prior to drinking on
Test Day 1.

DISCUSSION

The results of this study demonstrate that phenobarbital
can attenuate LiCl induced taste aversion, when it is ad-
ministered prior to drinking on the first test day following
conditioning. As can be seen in Fig. 1, the four doses of
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phenobarbital increased saccharin acceptance on the first
Test Day in LiCl treated animals, with the greatest effect
occuring with the 60 mg/kg dose. Although phenobarbital
does not completely inhibit the occurrence of taste aversion,
it considerably diminishes its magnitude. It should be noted
that this attenuating effect of phenobarbital occurred with a
conditioning dose of LiCl that has been shown previously to
be most effective in inducing taste aversion [3].

One of the phenobarbital’s well known pharmacological
effects is to enhance drinking in ad lib and water deprived
animals [2, 5, 8]. Increased saccharin consumption following
phenobarbital was found in the nontreated control animals of
this study (Fig. 2). The observed attenuation in taste aver-
sion might then be attributed to phenobarbital’s general
enhancing effect on drinking. However, a close examination
of the results reveals that the dose related effects of
phenobarbital on drinking in control animals do not follow
closely those observed in LiCl treated animals. As can be
seen in Fig. 2, saccharin consumption in control animals was
increased to a similar degree of 20, 40 and 60 mgkg of
phenobarbital and was maximally enhanced by the 80 mg/kg
dose. On the other hand, in the LiCl treated animals, the
attenuation in taste aversion was most prominent with the 60
mg/kg dose and was noticeably weaker with the 20 and 40
mg/kg doses of phenobarbital. It does not appear that the
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attenuating effect of phenobarbital on taste aversion can be
related solely to a dipsogenic effect; even though the attenu-
ation of taste aversion by phenobarbital is correlated with
the enhancing effect of the drug on the consumption of
mildly aversive solutions in rats [1, 4, 6].

Another interesting result is the significant reduction in
saccharin consumption on Test Days 2, 3 and 4 displayed by
the LiCl treated groups that were administered the three
highest doses of phenobarbital on Test Day 1 (Fig. 1). The
reduction did not occur with the 20 mg/kg group. These ani-
mals displayed a recovery curve in their saccharin intake
similar to the one observed with the 0 mg/kg saline group. It
appears that the pairing of saccharin with the three highest
doses of phenobarbital on Test Day 1, compounded with the
original association with LiCl on the Treatment Day, re-
sulted in a prolonged diminution in saccharin consumption
on the subsequent Test Days. The data obtained with the
nontreated control groups illustrate the taste aversion prop-
erties of 40, 60 and 80 mg/kg phenobarbital. As shown in Fig.
2, the groups injected with these doses on Test Day 1 dis-
played lower saccharin intakes on Test Day 2 when com-
pared to the 0 mg/kg and 20 mg/kg groups. This particular
effect of phenobarbital is not surprising since previous
studies have shown the drug to be an effective taste aversion
agent [7,9].

REFERENCES

1. Falk, J. L. and G. C. Burnidge. Fluid intake and punishment
attenuating drugs. Physiol. Behav. 6: 199-202, 1970.

2. Jones, M. R. The effect of phenobarbital on food and water
intake, activity level and weight gain in the white rat. J. comp.
physiol. Psychol. 35: 1-10, 1943.

3. Nachman, M. and J. H. Ashe. Learned taste aversions in rats as
a function of dosage, concentration and route of administration
of LiCl. Physiol. Behav. 10: 73-78, 1973,

4, Rondeau, D. B., F. B. Jolicoeur, R. Kachanoff, P. Scherzer and
M. J. Wayner. Effects of phenobarbital on ethanol intakes in
fluid deprived rats. Pharmac. Biochem. Behav. 3: 493-497,
1975.

5. Schmidt, H., Jr. Water intake as an index of drug action. In:
Thirst in the Regulation of Body Water, edited by M. J. Wayner.
Oxford: Pergamon Press, 1964, pp. 185-209.

6. Schmidt, H., Jr. Barbiturate effects on saline acceptance and
post-ingestion variables. Physiol. Behav. 1: 183-189, 1966.

7. Vogel, J. R. and B. A. Nathan. Learned taste aversions induced
by hypnotic drugs. Pharmac. Biochem. Behav. 3: 189-194,
1975.

8. Watson, P. J. and V. C. Cox. An analysis of barbiturate-induced
eating and drinking in the rat. Physiol. Psychol. 4: 325-332,
1976.

9. Wayner, M. J., F. B. Jolicoeur, D. B. Rondeau and A. D. Mer-
kel. The effects of sodium phenobarbital on forced and volun-
tary alcohol consumption in the rat. In: The Effects of Centrally
Active Drugs on Voluntary Alcohol Consumption, edited by J.
D. Sinclair and K. Kiianmaa. Helsinki: The Finnish Foundation
for Alcohol Studies, 1975, pp. 35-48.

10. Winer, B. J. Statistical Principles in Experimental Design. New
York: McGraw-Hill, 1962.



