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RABIN, B. M. AND W. A. HUNT. Effects of antiemetics on the acquisition and recall of radiation- and lithium 
chloride-induced conditioned taste aversions. PHARMACOL BIOCHEM BEHAV 18(4) 629-635, 1983.--A series of 
experiments were run to evaluate the effect of antiemetics on the acquisition and recall of a conditioned taste aversion 
induced by exposure to ionizing radiation or by injection of fithium chloride. Groups of male rats were exposed to 100 rad 
gamma radiation or 3 mEq/kg lithium chloride following consumption of a 10% sucrose solution. They were then injected 
with saline or with one of three antiemetics (prochlorperazine, trimethobenzamide, or cyclizine) at dose levels that have 
been reported to be effective in attenuating a previously acquired lithium chloride-induced taste aversion. The pretreat- 
ments with antiemetics had no effect on the acquisition or recall of either the lithium chloride- or radiation-induced taste 
aversion. The data suggest that antiemetics do not disrupt lithium chloride-induced taste aversions as previously reported, 
nor do they effect radiation-induced taste aversion learning. 

Conditioned taste aversion Ionizing radiation Lithium chloride Antiemetic 

WHEN a rat is exposed to a novel tasting solution, such as 
saccharin or sucrose, which is paired with injection of 
lithium chloride (LiCI) or with exposure to ionizing radia- 
tion, the animal will avoid further ingestion of that solution at 
a later time. This avoidance behavior, called a conditioned 
taste aversion (CTA), is acquired in a single trial [9,18]. Be- 
cause treatment with antiemetics has been reported to at- 
tenuate a previously acquired LiCl-induced CTA, Coil et al. 
[7] have proposed that a drug-induced illness related to 
emesis is a factor leading to taste aversion learning following 
LiCI injection. 

Rabin et al. [16] have shown that lesions of the area 
postrema of rats can disrupt the acquisition of a CTA follow- 
ing exposure to radiation as well as following injection of 
LiCI. Since area postrema lesions do not disrupt the acquisi- 
tion of a CTA following injection of amphetamine [2,17], the 
common disruption of LiC1- and radiation-induced taste 
aversions by these lesions would suggest that these two un- 
conditioned stimuli must share some common mechanism by 
which they can lead to CTA learning. Since antiemetics can 
attenuate a previously acquired CTA [7] and since lesions of 
the area postrema, the chemoreceptive trigger zone for 
emesis [5], disrupt the emesis produced by a variety of 

treatments including radiation [3, 4, 6] in addition to at- 
tenuating a CTA, it seems reasonable to expect that 
antiemetics should be capable of attenuating a CTA 
produced by exposure to radiation, as well as to injection of 
LiC1. Therefore, the experiments described in this report 
were initially designed to analyze the effects of pretreatment 
with antiemetics on the acquisition of a radiation-induced 
conditioned taste aversion. 

GENERAL METHOD 

Subjects 

The subjects were male Sprague-Dawley rats weighing 
325--375 g at the start of the experiment. The rats were main- 
tained in individual cages in a room with a 12:12 light:dark 
cycle. Food and water were continually available except as 
required by the experimental protocol. 

Drugs and Treatments 

The antiemetics used in the various experiments were 
prochlorperazine, trimethobenzamide and cyclizine adminis- 
tered as an intraperitoneal injection. Injections of isotonic 
saline were used as a control. 

1Requests for reprints should be addressed to B. M. Rabin at the Department of Psychology, University of Maryland Baltimore County, 
Catonsville, MD 21228. 
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For taste aversions produced by exposure to ionizing 
radiation, the rats were placed in a plastic restraining tube 
and individually exposed to 100 rad whole body gamma 
radiation at a rate of  40 rad/min using a cobalt-60 source. 
Dose measurements were made with a 3.3 cc Victoreen ioni- 
zation chamber and with thermoluminescent detectors (LiF 
TLD 100s). Sham irradiated rats were placed in the restrain- 
ing tube, but were not exposed to the cobalt source. LiC1- 
induced aversions were produced by administering a single 
intraperitoneal injection of  lithium chloride at a dose of  3 
mEq/kg. 

Taste Aversion Training 

Two sets of  procedures were used to establish con- 
ditioned taste aversions. The first procedure utilized a two- 
bottle preference test to evaluate the effects of  antiemetics 
on the acquisition of a CTA [15,16]. All animals were 
adapted to a 23.5 hr water deprivation schedule for 10 days, 
during which water was available for 30 rain a day during 
the early light part of  the diurnal cycle. Because taste aver- 
sions can be produced by a variety of  drugs, including those 
which animals will self-administer [10], all subjects were in- 
jected on the fourth and seventh days of  the adaptation 
period with the appropriate antiemetic or saline to reduce the 
possibility that the antiemetic injection alone could produce 
a taste aversion. 

On the conditioning day (day 11), the rats were presented 
with two calibrated drinking tubes, one containing tap water 
and the other containing a 10% sucrose solution. Intake of  
each solution was recorded. Animals which did not show a 
greater intake of  the sucrose solution than of water on the 
conditioning day were eliminated from the study. Im- 
mediately after the drinking period, all subjects were given 
the antiemetic or saline injection. Within 15-30 rain following 
injection, all rats were exposed to one of the following as an 
unconditioned stimulus: irradiation or sham irradiation pro- 
cedures and LiCl or saline injections. On the test day, 24 hr 
later, the rats were again presented with the two calibrated 
drinking tubes containing tap water and 10% sucrose solution 
for 30 min and intake of each recorded. The data from the 
experiments using this two-bottle procedure are given as 
preference score: sucrose intake divided by water intake 
plus sucrose intake. A preference score greater than 0.50 
indicates a preference for the sucrose solution. 

The second procedure -involved the use of  a single-bottle 
test and represented a partial replication and extension of  the 
experiments of Coil et al. [7] on the effects of  antiemetics on 
the recall of a previously acquired LiCI- or radiation-induced 
CTA. The subjects were adapted to a water deprivation 
schedule in which water was available for 15 min a day dur- 
ing the early light phase of  a 12:12 light:dark cycle. Since this 
experiment involved a replication of  the experiments of Coil 
et al. [7], the subjects were not preexposed to the 
antiemetics during the adaptation period. Following adapta- 
tion, the rats were given access to a calibrated drinking tube 
containing 10% sucrose solution, instead of  tap water, for 
their 15 rain drinking period on days 1, 4, and 7. Water was 
available on the other days. On day 4 (conditioning day) the 
drinking period was followed by irradiation or by injection of 
LiCl. Day 7 was the test day, with the rats being given the 
appropriate antiemetic or saline injection 30 min prior to the 
drinking period test for sucrose intake. 

E X P E R I M E N T  1 

As indicated above, the reported effect that antiemetics 

can attenuate a previously acquired CTA [7] and the com- 
mon involvement of  the emetic trigger zone in both radia- 
tion- and LiCl-induced taste aversions [16] suggests that 
antiemetics would have a similar attenuating effect on a 
radiation-induced CTA. The present experiment was de- 
signed to provide a direct test of  the hypothesis that a 
radiation-induced illness possibly related to emesis plays a 
role in the acquisition of  a CTA following exposure to ioniz- 
ing radiation. The antiemetic doses used in this experiment 
were the only doses reported to be effective by Coil et al. [7] 
in attenuating a previously acquired LiCl-induced CTA. 

Methods  

Fifty-six male rats were divided into 8 equal groups and 
adapted to the two-bottle preference procedure described 
above. Immediately after the conclusion of  the drinking 
period on the conditioning day, 14 rats were injected with 
prochiorperazine (0.1 mg/kg, IP), trimethobenzamide (5.0 
mg/kg, IP), cyclizine (4.0 mg/kg, IP), or an equal volume 
injection of  isotonic saline. Within 15-30 min following in- 
jection, half the rats receiving each drug were exposed to 
ionizing radiation and the other half to the sham irradiation 
procedures. 

Results  and Discussion 

The results are summarized in Fig. 1. For statistical 
analysis the preference scores were transformed using the 
arcsin transformation [19] and subjected to a 3-way analysis 
of  variance with one repeated factor. If  treatment with the 
antiemetic drugs were effective in attenuating the acquisition 
of  the radiation-induced CTA, then for the irradiated animals 
the test day sucrose preference for the three groups receiving 
antiemetics should be significantly higher than the prefer- 
ence score of  the saline injected controls. This should be 
reflected as a significant 3-way interaction in the analysis of 
variance. Although this interaction was marginally signifi- 
cant, F(3,42)=2.735, p=0.55,  the pattern was not as pre- 
dicted. The irradiated animals showed a significant reduction 
in test day sucrose preference compared to both conditioning 
day preference, F(1,42)=79.389, p<0.001, and to sham ir- 
radiated controls, F(1,42)=59.948, p<0.001. That the 
antiemetic injections had no effect on sucrose preference is 
indicated by the fact that the main effect for drugs, 
F(3,42)=0.514, p>0.10,  as well as the radiation × drug, 
F(3,42)=0.413, p >0.10, and the day x drug, F(1,42) = 1.692, 
p >0.10, interactions were all nonsignificant. These data also 
indicate that the antiemetic injection did not produce a CTA 
by itself and that preexposure to the antiemetics during the 
adaptation period did not produce a generalized disruption of 
taste aversion learning. 

The results of  this experiment do not support the hypoth- 
esis, drived from the experiments of  Coil et al. [7], that pre- 
treatment with these antiemetics can block a physiological 
change related to emesis which may play a role in the acqui- 
sition of  a radiation-induced CTA. As such, these results are 
consistent with preliminary data discussed by Levy et al. 
[13] but are not consistent with an hypothesis derived from 
the experiments of  Coil et al. [7]. These differences in results 
could be due to several factors. First, they could result from 
differences in stimulus characteristics between LiCI and ir- 
radiation: the time course of  action of  the unconditioned 
stimuli may not be the same [1,18]. Second, the mechanism 
of action of  LiCI and radiation may be different: an antieme- 
tic sensitive physiological change may not play a role in a 
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FIG. 1. Effects of antiemetic pretreatment on acquisition of a 
radiation-induced conditioned taste aversion. Sucrose preference 
scores of animals treated with antiemetics or saline prior to exposure 
to ionizing radiation (A) or sham irradiation (B) procedures. Vari- 
ance bars indicate the standard deviation. Initial sample size was 7 
rats per group. 

radiation-induced CTA. And third, the differences may re- 
sult from the fact that the present experiment looked at ac- 
quisition, whereas Coil et al. [7] looked at the effects of  
antiemetic treatment on the recall of  a previously acquired 
CTA. The remaining experiments of  this series were de- 
signed to test these three hypotheses.  

EXPERIMENT 2 
Unlike LiCl, which seems to affect the organism within a 

restricted period of  time following an intraperitoneal injec- 

tion, the time course of  the radiation-induced changes 
which lead to CTA learning seem to be more extended over  
time [1,18]. As a result,  it may be that the single antiemetic 
injection was not effective over  a long enough period of  time 
to block the effects of  irradiation. The present experiment 
was designed to evaluate the hypothesis that the failure to 
obtain an attenuation of  a radiation-induced CTA by 
antiemetic pretreatment in the first experiment may have 
resulted from a too limited time course of  action of  the 
antiemetic relative to the time course of action of  the radia- 
tion. 

Methods 

The procedures were identical to those of  the preceding 
experiment with the following exceptions. Thirty-two rats 
were divided into 4 equal groups; three of  the groups receiv- 
ing an antiemetic treatment while the fourth group received 
injections of  isotonic saline. All of  the rats were exposed to 
radiation. Fifteen rain prior to irradiation, all rats were given 
the appropriate injection. Three hr after the first injection, all 
were given a second antiemetic or saline injection, as appro- 
priate. 

Results and Discussion 

The results are summarized in Fig. 2. A two-way analysis 
of  variance using arcsin transformed preference scores 
showed that there was a significant reduction in test day 
sucrose preference compared to conditioning day prefer- 
ence, F(1,24)=203.52, p<0.001,  and that this decrease did 
not differ significantly across the groups given the antiemetic 
injections as opposed to a saline injection, F(3,24)=0.53, 
p>0.10.  These results indicate that repeated doses of  the 
various antiemetics did not attenuate the acquisition of  a 
radiation-induced CTA and that there were no differences 
between the antiemetic and saline injections. Therefore, it 
seems unlikely that a radiation-induced physiological change 
related to emesis which can be attenuated by the specific 
antiemetics tested can function as the proximal uncon- 
ditioned stimulus leading to the acquisition of  a radiation- 
induced CTA. 

EXPERIMENT 3 

This experiment was designed to examine whether the 
failure of  antiemetic pretreatment to attenuate the acquisi- 
tion of  a radiation-induced CTA was unique to the use of  the 
radiation unconditioned stimulus or  whether a similar result 
would also be observed with the acquisition of  an LiCI- 
induced CTA. 

Methods 

The subjects were 30 rats divided into 3 equal groups. The 
taste aversion was produced using the preference test proce- 
dure and a single injection of  LiCl (3 mEq/kg). Fifteen rain 
prior to LiCI injection, one group of  rats was given an injec- 
tion of  prochlorperazine (0.1 mg/kg, IP) and a second group 
of  rats was given an equivalent injection of  isotonic saline. 
The third group of  rats was given an injection of  
prochlorperazine but no LiCI to control for potential aver- 
sive effects resulting from the prochlorperazine injection. 

Results and Discussion 

The results are summarized in Fig. 3. A two-way analysis 
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FIG. 2. Sucrose preference scores of animals given an initial 
antiemetic or saline injection prior to irradiation and a second treat- 
ment 3 hr after the initial injection. Variance bars indicate the stand- 
ard deviation. Initial sample size was 8 rats per group. 
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FIG. 3. Effects of prochlorperazine on the acquisition of a LiCI- 
induced CTA. Sucrose preference scores of animals pretreated with 
prochlorperazine prior to injection of LiCI. Variance bars indicate 
the standard deviation. Sample size was 10 rats per group. 

of  variance, using arcsin transformed data, indicated that the 
comparisons between LiCI and no LiCI groups, 
F(2,27)=20.56, p<0.001,  and between conditioning and test 
days,  F(1,27) = 117.49, p <0.001, were both highly significant, 
as was the drug x day interaction, F(2,27)=26.31, p<0.001.  
To determine which of  the comparisons were producing the 
significant differences, a series of  orthogonal comparisons 
were run using the Scheffe correction [12] to control fam- 
ilywise Type I error. These comparisons indicated that there 
were no significant differences in test day sucrose preference 
between the prochlorperazine- and saline-treated animals, 
F(1,27)=0.874, p >0.10. Comparison of  the test day prefer- 
ence of  the LiCl-injected groups with the group not given 
LiCl indicated that this latter group of  animals showed a 
significantly greater sucrose preference than the LiC1 in- 
jected animals, F(1,27)=97.64, p<0.01.  These results indi- 
cate that LiCl is similar to radiation as an unconditioned 
stimulus in that pretreatment with this dose of 
prochlorperazine is not effective in attenuating the acquisi- 
tion of  a CTA produced by either unconditioned stimulus. 

EXPERIMENT 4 

The results of  the preceding series of experiments are not 
consistent with the hypothesis derived from the experiments 
of  Coil et al. [7] that an antiemetic sensitive physiological 
change functions as the proximate unconditioned stimulus 
leading to the acquisition of a CTA. However ,  since their 
experiment looked at the effects of antiemetics on the recall 
of  a previously acquired CTA, it might still be argued that an 
antiemetic sensitive physiological change plays a role in the 
recall of a CTA even though it might not be involved in the 
initial acquisition of  the aversion. The present experiment 
was designed to examine this possibility by looking at the 

effects of antiemetics on the recall of previously acquired 
LiCI- and radiation-induced taste aversions using procedures 
similar to those utilized by Coil et al. [7] using a single bottle 
test. 

Methods 

The subjects were 140 rats, half receiving an LiCI injec- 
tion on the conditioning day and half receiving irradiation. 
Within each condition the rats were divided into 7 equal 
groups and given test day injections of  saline, 
prochlorperazine (0.05, 0. I, 0.2 mg/kg, IP) or trimethoben- 
zamide (2.5, 5.0, 10.0 mg/kg, IP). Within the group exposed 
to radiation, 1 rat receiving 2.5 mg/kg and 2 receiving 5.0 
mg/kg trimethobenzamide were eliminated from the experi- 
ment because they did not show sucrose intake on the con- 
ditioning day. The taste aversion training procedures were 
the single-bottle test procedures detailed in the general 
methods. 

Results  and Discussion 

The results are summarized in Fig. 4, which presents ab- 
solute sucrose intake, rather than a preference score, be- 
cause of  the use of  the single-bottle test. The data for the 
irradiated animals and those injected with LiCI were 
analyzed separately using two-way analyses of  variance. For  
the irradiated animals, comparisons of the conditioning/test 
day intakes were highly significant, F(1,60)=331.06, 
p<0.001,  indicating that irradiation had produced a CTA. 
Given the significant main effect for drugs, F(6,60)=7.40, 
p<0.001,  and the significant day x drug interaction, 
F(6,60) = 3.92, p <0.01, indicating that the different injections 
had different effects on the CTA response to irradiation, 
comparison of the individual test day intakes of  the drug- 
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FIG. 4. Effects of antiemetic treatment on the recall of a previously acquired radiation- and 
LiCl-induced CTA. Sucrose intake of animals given antiemetic injection on the test day follow- 
ing exposure to ionizing radiation (A) or LiC1 (B) on the conditioning day. Variance bars 
indicate the standard deviation. Initial sample size was 10 rats per group. 

injected rats with the intake of  the saline-injected rats was 
run using the Dunnett Test [12] for comparisons between a 
control and several experimental groups. This analysis indi- 
cated that the only drug-injected group of  animals that 
showed an intake significantly different from that of  the 
saline-injected controls was the one receiving 5.0 mg/kg 
trimethobenzamide, and that this intake was less than that of  
the controls. None of  the other comparisons were signifi- 
cant. These results, therefore, indicate that the specific 
antiemetic treatment did not attenuate the recall of  a previ- 
ously acquired CTA following exposure to radiation. 

For the animals injected with LiCI, the only component of  
the analysis of  variance that was significant was the main 
effect for day (conditioning/test), F(1,63)=364.73, p<0.001, 
indicating that the test day sucrose intake was significantly 
less than the conditioning day intake. Neither the main effect 
for drug, F(6,63)=0.88, p>0.10,  nor the day x drug interac- 
tion, F(6,63)=2.00, p>0.05,  was significant, indicating that 
there were no differences between the various antiemetic 
injections and the saline control. These data, therefore, pro- 
vide no support for the hypothesis that these antiemetics can 
attenuate an Liel-induced CTA. 

GENERAL DISCUSSION 

These experiments were designed to test two hypotheses: 
first that an antiemetic sensitive physiological change 

possibly related to emesis serves as the immediate uncon- 
ditioned stimulus leading to the acquisition of  a radiation- 
induced CTA; and second, that this unconditioned stimulus 
is common to both radiation and LiCI. The results, however, 
provided no clear support for either hypothesis. 

Since lesions of  the area postrema, the chemoreceptive 
trigger zone for emesis [5], disrupt the acquisition of  both 
radiation- and LiCl-induced taste aversions [16,17], it would 
seem to be a reasonable inference that some treatment- 
induced physiological change related to emesis serves to 
mediate the acquisition of  the CTA. If  we can assume that 
the various antiemetics used in these experiments are effec- 
tive, as would be suggested by the findings of  Wyant [20] 
showing the attenuation of  emesis in dogs, and ff nausea 
and/or emesis are involved in mediating the behavior, then 
these drugs should have been effective in attenuating a CTA 
following irradiation or injection of  LiCI. Therefore, the fail- 
ure to obtain an effect of  antiemetic treatment on the acqui- 
sition of  the CTA might suggest that a physiological change 
possibly related to emesis does not play a role in CTA learn- 
ing produced by irradiation or by LiCI. Alternatively, it may 
be that the antiemetic drugs in the doses used here are simply 
not effective in preventing nausea and/or emesis. The avail- 
able data do not permit a comparative evaluation of  these 
two alternative hypotheses. 

Although it might be argued that antiemetic doses larger 
than the ones used here might have been effective in disrupt- 
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ing CTA acquisition, it should be noted that the tested doses 
have been reported to be clinically effective doses [20] and 
the most effective in attenuating a previously acquired LiCI- 
induced CTA [7]. Also, Levy et al. [13], working with much 
larger doses of trimethobenzamide failed to find an effect on 
the acquisition of a radiation-induced CTA. Similar con- 
tradictory results have been reported by Gadusek and Kalat 
[8] and by Goudie et al. [11] who found no effect of higher 
doses of scopolamine on the recall of a previously acquired 
LiCl-induced CTA. Since Coil et al. [7] reported that 
antiemetic doses greater than those used here were ineffec- 
tive in attenuating the recall of a previously acquired LiC1- 
induced CTA, there is no reason to expect that the use of 
larger antiemetic doses in the present experiment would 
have been any more effective in attenuating the radiation- or 
LiCl-induced taste aversions. 

Alternatively, it might be argued that the failure to ob- 
serve an antiemetic-induced attenuation of CTA learning re- 
suited from the fact that the unconditioned stimuli produced 
strong aversions which masked the effects of the drugs. This 
interpretation would not be consistent, however, with the 
results of Experiment 4 in which the unconditioned stimuli 
did not produce extreme taste aversions, but in which there 
was still no attenuation of the CTA by the antiemetic treat- 
ment. Also, in a recent report, Goudie et al. [11] looked at 
the effect of scopolamine on weak taste aversions produced 
by morphine and LiCI. Scopolamine was not effective in 
producing an attenuation of the taste aversion produced by 
either unconditioned stimulus. It therefore seems unlikely 
that the failure of the present experiments to find an effect of 
antiemetics on CTA acquisition could have been dependent 
upon the initial strength of the aversion. 

Given the failure to obtain an effect of antiemetic pre- 
treatment on the acquisition of either a radiation- or LiCI- 
induced CTA, it is not surprising that the antiemetics had no 
effect on the recall of a previously acquired aversion. Logi- 
cally, it is difficult to understand how a conditioned nausea 
can be a factor in the recall of a behavior if an unconditioned 

nausea is not involved, at least at some level, in the original 
acquisition of the behavior. It is, however, not clear why the 
present experiment failed to replicate the findings of the orig- 
inal experiments. Although the procedures used in Experi- 
ment 4 were similar to those of Coil et al. [7], there were 
some differences. First, we used an intraperitoneal injection 
of LiCl, as opposed to intragastric administration. This 
difference does not appear to be critical because other re- 
search has indicated that the route of administration is not a 
critical factor in LiCl-induced CTA learning [14]. We also 
ran an additional set of rats using intragastric administration 
of LiC1 and found no differences in the lack of effectiveness 
of this antiemetic treatment. A second difference is that we 
measured actual intake as opposed to using drinkometers. It 
may be that the drinkometer measurment was more sensitive 
to extraneous factors which can influence responding, such 
as a possible state-dependent learning effect resulting from 
the use of different drug states on the conditioning day than 
on the testing day [15], than the more direct measure of 
intake. 

Overall, the results of the present experiment are consis- 
tent with previous research in showing that conventional 
antiemetics have no effect on the acquisition or recall of 
either radiation- or LiCl-induced taste aversions [8, 11, 12]. 
These results also further indicate that there are not differ- 
ential effects of these antiemetic treatments on the acquisi- 
tion of a CTA produced by either unconditioned stimulus. 
Therefore, the present results would be consistent with 
the hypothesis that there is a common mechanism underlying 
the acquisition of taste aversions produced by exposure to 
ionizing radiation and by injection of LiC1. 

ACKNOWLEDGEMENTS 

We would like to thank Jack Lee for his technical assistance 
conducting these experiments. We also wish to acknowledge the 
support of the computer center facilities of the University of Mary- 
land. 

REFERENCES 

1. Barker, L. M. and J. C. Smith. A comparison of taste aversions 
induced by radiation and lithium chloride in CS-US and US-CS 
paradigms. J Comp Physiol Psychol 87: 644--654, 1974. 

2. Berger, B. D., C. D. Wise and L. Stein. Area postrema damage 
and bait shyness. J Comp Physiol Psychol 82: 475-479, 1973. 

3. Bhargava, K. P. and K. S. Dixit. Role of the chemoreceptive 
trigger zone in histamine-induced emesis. Br J Pharmacol 34: 
508--513, 1968. 

4. Borison, H. L. Site of emetic action of X-irradiation in the cat. J 
Comp Neurol 107: 439--453, 1959. 

5. Borison, H. L. Area prostrema: Chemoreceptive trigger zone 
for vomiting- is that all? Life Sci 14: 1807-1817, 1974. 

6. Brizzee, K. R. Effect of localized brain stem lesions and sup- 
radiaphragmatic vagotomy on X-irradiation emesis in the mon- 
key. Am J Physiol 187: 567-570, 1956. 

7. Coil, J. D., W. G. Hankins, D. J. Jenden and J. Garcia. The 
attenuation of a specific cue-to-consequence association by 
antiemetic agents. Psychopharmacology 56: 21-25, 1978. 

8. Gadusek, F. J, and J. W. Kalat. Effects of scopolamine on 
retention of taste-aversion learning in rats. Physiol Psychol 3: 
130-132, 1975. 

9. Garcia, J., W. G. Hankins and K. W. Rusiniak. Behavioral 
regulation of the milieu interne in man and rat. Science 185: 
824-831, 1974. 

10. Goudie, A. J. Aversive stimulus properties of drugs. Neuro- 
pharmacology 18: 971-979, 1979. 

11. Goudie, A. J., I. P. Stolerman, C. Demeilweek and G. D'Mello. 
Does conditioned nausea mediate drug-induced conditioned 
taste aversion? Psychopharmacology, in press, 1982. 

12. Keppel, G. Design and Analysis: A Researcher's Handbook. 
Englewood Cliffs, N.J.: Prentice-Hall, 1973. 

13. Levy, C. J., M. E. Carroll, J. C. Smith and K. G. Hofer. 
Antihistamines block radiation-induced taste aversions. Science 
186: 1044--1046, 1974. 

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

15. Rabin, B. M., W. A. Hunt and J. Lee. State-dependent interac- 
tions in the antihistamine-induced disruption of a radiation- 
induced conditioned taste aversion. Radiat Res 90: 621-627, 
1982. 



A N T I E M E T I C S  A N D  T A S T E  A V E R S I O N  L E A R N I N G  635 

16. Rabin, B. M., W. A. Hunt and J. Lee. Attenuation of radiation- 
and drug-induced conditioned taste aversions following area 
postrema lesions in the rat. Radiat Res 93: 388-394, 1983. 

17. Ritter, S., J. L. McGlone and K. W. Kelly. Absence of lithium- 
induced taste aversion after area postrema lesion. Brain Res 
201: 501-506, 1980. 

18. Smith, J. C. Radiation: Its detection and its effects on taste 
preferences. In: Progress in Physiological Psychology, vol. 4, 
edited by E. Stellar and J. M. Sprague. New York: Academic 
Press, 1971, pp. 53-117. 

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

20. Wyant, G. M. A comparative study of eleven anti-emetic drugs 
in dogs. Can Anaethesiol Soc J 9: 399--421, 1962. 


