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cmuon, rats were given a two-bottle test of preference for saccharin and water Thirty roan prior to the test, half of the rats were 
pretreated with chlordmzepoxlde (9 mg/kg) and half of the rats were pretreated w~th saline The results revealed that pretreatment 
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CHLORDIAZEPOXIDE (CDP) has been shown to attenuate con- 
dmoned taste avoidance (CTA) produced by shock (5), but ~ts 
effect on CTAs produced by US drug states appears to be in con- 
troversy (2, 3, 5, 7, 13, 14). Delamater and Trelt (5) reported 
that CDP enhances a CTA produced by lithium, while other in- 
vestigators have reported that CDP attenuates a CTA produced by 
lithium (2, 6, 14). The former authors suggest that their results 
support the assumption that shock-based CTAs and lithium-based 
CTAs are produced by different neurological systems [see (7)]. 
That m, shock-based CTAs depend upon the action of the defen- 
sive system and the avoidance of the shock-paired flavor ts the 
result of the flavor acquinng the capacity to signal danger [e.g., 
(12,15)]. On the other hand, hthium-based CTAs depend upon 
the action of the palatabihty system and the avoidance of the 
hthium-paired flavored solution is the result of the flavor becom- 
ing conditionally distasteful [e.g., (15)]. 

The traditional consummatory tests for assessing conditioned 
taste avoidance are ineffective in discriminating among the differ- 
ent assooatlons produced by an uncondmonal stimulus (US) which 
affects the palatabdity system and a US which affects the defen- 
sive system, since the measure of learning is reduced consump- 
tion for both systems. However, the taste reactiwty test dewsed 
by Grill and Norgren (9) effectively discriminates among flavor- 
hthium assocmtlons and flavor-shock assocmtions (12). L~thmm- 
paired flavored solutions elicit rejection responses similar to those 
elicited unconditionally by bitter quinine solution, but equally 
avoided (in the CTA test) shock-paired flavors do not ehc~t taste 
reacuvity rejection responses. Furthermore. we (10, 11, 16) have 
reported that amphetamine-paired flavors, hke shock-paired fla- 
vors, do not ehcit rejection responses in the taste reactivity test 
which suggests that amphetamine-induced CTAs may not depend 
upon the palatablhty system. If amphetamine-paired flavors, like 
shock-paired flavors acquire the property of signalhng danger, 
rather than becoming &stasteful, then it is conceivable that CDP 
pretreatment will attenuate amphetamine-based CTAs in a slml- 

lar manner as it attenuates shock-based CTAs. 

METHOD 

Subjects 

Eighty male Sprague-Dawley rats weighing between 195-234 
g were maintained on ad lib Rat Chow and housed in individual 
stainless steel cages. The experiment was conducted as two rep- 
lications such that half of the rats In each condmon were run 
about two weeks prior to the other half of the rats In each condi- 
tion. The two rephcatzons were conducted identically and com- 
bined for data analysis. 

Procedure 

One week after their arrival in the laboratory, the rats were 
depraved of water and given access to water for 15 mm per day 
in graduated drinking tubes on each of three days. On the condi- 
tioning trial, the rats were presented 0.1% saccharin solutaon m a 
graduated drinking tube for 15 mm immediately followed by an 
mtraperitoneal (IP) injection of 3 mg/kg of d-amphetamine in so- 
lution with physiological saline, 50.2 mg/kg of 0 15 M llthmm 
chloride m solutaon wath dlstdled water or physiolog~cal saline 
solution. All injections were given m a volume of 8 ml/kg. On 
each of the following two days, the rats were given access to 
water for 15 min per day in graduated drinking tubes. 

On the test day, the rats were injected with either 9 mg/kg of 
chlordiazepoxide in solution with physiological saline or physio- 
logical saline solution, in a volume of 1 ml/kg. Thirty man later, 
they were presented with two graduated drinking tubes contain- 
ing a 0.1% saccharin solution and unflavored tap water The var- 
ious groups were as follows: CDP-Amph ( n =  14), Sal-Amph 
(n = 14), CDP-LICI (n = 14), Sal-LICI (n = 13), CDP-Sal (n = 13), 
Sal-Sal (n = 12). Dunng the test trial, each rat was given an op- 
portumty to taste each flavored solution, with the saccharin solu- 
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FIG 1 Mean preference for sacchann solution among the CDP-pretreated 
and the sahne-pretreated rats con&tloned w~th sahne, amphetamine or 
hthmm (standard errors are also presented) The solid bars represent CDP- 
pretreated groups and the open bars represent sahne-pretreated groups 

tIon offered first, prior to placement of the dnnklng tubes on the 
cage. The side of sacchann tube placement was counterbalanced 
among the groups and the spouts of the bottles were within 3 cm 
of one another The amounts consumed from each bottle were 
measured. 

The retake scores were converted to sacchann preference ra- 
tios. A preference rauo was obtained by d~vidmg the amount of 
saccharin solution consumed by the total amount of fluid con- 
sumed from both bottles (saccharin + water). A value of 0.5, 
therefore, would in&cate equal preference for both saccharin and 
water. 

RESULTS 

Figure 1 presents the mean saccharin preference ratios for the 
various groups. A 2 × 3 ANOVA revealed a significant US Drug 
Con&tlon effect, F(2 ,74)= 32.2, p < 0  0 l .  Subsequent Newman- 
Keuls tests revealed that the sahne-con&tioned rats had h~gher 
preference ratios than the amphetamine- or hthlum-conditioned 
rats ( p ' s < 0  05), but the amphetamine and lithlum-condiuoned rats 
did not differ from one another. Additionally, the pretreatment 
effect was significant, F(1,74) = 11.8, p < 0 . 0 1 ,  the rats pretreated 
with chlor&azepoxide showed higher saccharin preference ratios 
than the rats that were pretreated with saline. Since the pretreat- 
ment condition × US condition interaction was not significant, 
the effect of CDP pretreatment on saccharin preference appears to 
be nonspecific, that is, enhancement of saccharin consumption by 
CDP is not dependent upon the conditioned properties of the so- 
lution. 

DISCUSSION 

Chlordmzepoxlde appears to nonspeclfically enhance saccha- 
nn  consumption regardless of the conditioned properties of the 
sacchann solution. This result provides further support for Ber- 
ridge and Treit 's (1) and Cooper 's  (3) suggestion that CDP en- 
hances the posltlVe palatabihty of flavored solutions. On the other 

hand, the results are not consistent with reports that CDP does not 
modify the relative preference for an amphetarmne-paired flavored 
solution (13) and that CDP enhances the aversion of a lithium- 
paired flavored solution (5) Of course, variation in the CDP dose 
and/or the strength of the baseline CTAs could influence the ef- 
fect of CDP pretreatment on the intake of saccharin solution. Ri- 
ley and Lovely (13) employed a lower dose of amphetamine (2 
mg/kg) dunng con&tlomng and tested the effect of CDP pretreat- 
ment m a two-bottle test after rats had previously received a sin- 
gle-bottle extinction test. On the basis of these procedural 
&fferences, the rats would be expected to have a weaker CTA 
than those In the present experiment Furthermore, in Experiment 
2 of Delamater and Trelt'S (5) report, the rats received six CS 
preexposure treatments prior to conditioning as well as a weaker 
dose of lithium as the US treatment (25.6 mg/kg) than in the 
present experiment. It is thus conceivable that a sufficiently strong 
baseline CTA is necessary to demonstrate a CDP-induced attenu- 
ation of the CTA [see also (14)] Additionally, Riley and Lovely 
(13) employed a dose of CDP (3 mg/kg) which Roche and Zabtk 
(14) have demonstrated to be ineffectwe in modifying a hthmm- 
based CTA. In fact, although Riley and Lovely (13) reported that 
CDP did not significantly modify an amphetamine-reduced CTA 
[with t (10)=2 .01 ,  two-tailed, ns], the mean intake scores did 
vary in a direction consistent with the findings of the present ex- 
penment  It is, therefore, probable that the dependent measure 
employed m the present experiment was simply more sensitive to 
the demonstration of attenuation of an amphetamine-based CTA 
by chlordmzepoxide pretreatment than was the measure employed 
by Riley and Lovely (13). Although our findings suggest that 
chlordmzepoxide attenuates both amphetamine-based and hthmm- 
based conditioned taste aversions by enhancing their palatability, 
this does not detract from the s~gnlficance of the report by Riley 
and Lovely (12) that chlordlazepoxlde has nonspeclfic polydipslc 
effects that may influence a test of ItS abthty to attenuate CTAs 
[e.g., (4)]. Because of this important report, mvestigators regu- 
larly employ two-bottle tests when assessing the effect of phar- 
macological agents upon CTAs [e.g , (8)] 

The present results indicate that CDP, within the parameters 
employed m the present experiment, enhances the palatability of 
solutions that are conditionally &stasteful (hthlum-pa~red saccha- 
rin) as well as solutions that are not conditionally distasteful [sa- 
hne-patred saccharin and amphetamine-paired saccharin (10, 11, 
15)]. Therefore, it appears that CDP nonselectively enhances the 
positive palatability of tastants as suggested by Bemdge and Tre~t 
( 1 ) who demonstrated that CDP selectively increases the ingestive 
responding, without modifying the aversive responding, ehcited 
by a variety of tastants. It Is, of  course, conceivable that modifi- 
cations of the parameters employed In the present experiment 
would mfluence the enhancement of  saccharin retake in CDP- 
pretreated rats However, since the sahne-pretreated sahne con- 
trol group showed a mean preference ratio of 0.54, their sacchann 
preferences served as a good baseline from which to observe dif- 
ferences due to CDP pretreatment effects Another recent study 
(6) reported that CDP did not enhance hthlum-palred or sahne- 
paired saccharin (0 25%) preferences, however, the basehne sac- 
charm preference ratios of sahne-condltioned rats (derived from 
Table 4) was 0.72 suggesting that a ceding effect may have 
masked any nonspeclfic enhancement of sacchann retake. 
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