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BIGNAMI, G. AND L.DE ACETIS. An investigation on the nature of  continuous avoidance deficits: differential response 
to chlordiazepoxide treatment. PHARMAC. BIOCHEM. BEHAV. 1(3) 277-283,  1973.-Four  groups of 18 rats each were 
given 12 30-rain sessions of lever press avoidance training with long and equal response-shock (R-S) and shock-shock 
(S-S) intervals (30 sec) and a high shock intensity (2 mA for 2 sec), but  with different stimulus conditions. A 2x2 design was 
used, with (A) light on versus light off as CS in the last 10 sec of R-S, and (B) different versus equal stimulus conditions in 
R-S and S-S (respectively CS on versus CS off in S-S). Each group was then subdivided into two subgroups receiving either 
placebo or chlordiazepoxide for 12 additional sessions, starting 23 days after the last pretraining session (20 mg/kg s.c. 30 
rain before testing for the first 6 sessions and 40 mg/kg for the remaining 6 sessions). Finally, all animals were given 3 
additional series of 6 or 5 sessions each without treatment, starting respectively 2, 30 and 58 days after the last drug or 
placebo session. The data confirmed that continuous avoidance tasks with long and equal R-S and S-S intervals and strong 
punishment are difficult to learn. The use of light off as CS and the use of CS off in S-S led to a further retardation of 
avoidance learning. All untreated groups, except the one with light on as CS and CS on in S-S, still received an average of 
about 70% of the scheduled shocks after a total of 41 sessions (20.5 hr of training). A clear-cut drug facilitation was 
obtained in the schedule with light off as CS and CS on in S-S, while slight or even opposite effects were obtained in the 
other schedules. Furthermore, the very low asymptotic performance in the untreated group with light off as CS and CS on 
in S-S permitted the demonstration of a significant carry-over effect in this schedule, i.e., a much higher performance in 
previously treated, than in previously untreated animals during the posttreatment period. The above results were compared 
with those of limited tests carried out with amphetamine and scopolamine after the completion of the main experiment, 
showing a wider range of facilitating effects with the latter drugs, than with chlordiazepoxide. These results may be taken 
as evidence that chlordiazepoxide lacks general stimulant and/or response-disinhibiting properties. Therefore, the drug 
allows the emission of available responses suppressed by punishment, but not of responses not learned due to the lack of 
appropriate feedbacks in the early phases of training. 

Rat Lever press avoidance Continuous discriminated avoidance CS type Response-CS relationships 
Response feedbacks Response suppression Instrumental learning deficit Chlordiazepoxide Amphetamine 
Scopolamine 

S E V E R A L  s tudies  have ind ica ted  t ha t  a n t i a n x i e t y  agents  of  
the  b a r b i t u r a t e  and  b e n z o d i a z e p i n e  types  can  exer t  widely  
di f fer ing effects  o n  act ive avo idance  acqu i s i t ion  and  perfor-  
mance ,  depend ing  o n  several e x p e r i m e n t a l  c o n d i t i o n s  (see 
Discuss ion and  Refe rences  in [ 5 ] ) .  In  par t icu lar ,  r ecen t  
work o n  rats  p re t r a ined  in c o n t i n u o u s  avo idance  tasks  has 
s h o w n  an  i n t e r ac t i on  b e t w e e n  drug t r e a t m e n t  and  perfor-  
m a n c e  basel ine ,  i.e., some avo idance  i m p a i r m e n t  ( increase  
in shock ra te)  in an imals  wi th  low c o n t r o l  shock  rates ,  and  
a marked  fac i l i t a t ion  (decrease  in shock  ra te)  in animals  
wi th  high con t ro l  shock  ra te  [5,  16, 2 3 ] .  

In a p rev ious  pape r  it was suggested t h a t  the  faci l i ta t ing 
ac t ion  of  the  above  drugs in low-avoidance  an imals  could  
no t  be  ascr ibed to  a genera l  r e sponse -enhanc ing  or  re- 
sponse-d is inh ib i t ing  effect  ( a m p h e t a m i n e - l i k e  or  scopola-  
mine- l ike) ,  since t he  m a r k e d  r e d u c t i o n  of  shock  ra te  was 
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o f t e n  o b t a i n e d  w i t h o u t  any  increase  in overall  response  ra te  
[ 5 ] .  I t  was also h y p o t h e s i z e d  t h a t  ba rb i t u r a t e s  and  benzo-  
d iazepines  fac i l i ta ted  act ive avo idance  by  a t t e n u a t i n g  pun-  
i s h m e n t  effects ,  i.e., by  t he  same m e c h a n i s m  p roposed  to  
a ccoun t  for  the  effects  o f  these  drugs o n  o t h e r  behav iour s  
suppressed  b y  p u n i s h m e n t  [10,  18, 2 1 ] ,  o n  f ixa ted  
behav iours  [ 14 ] ,  and  on  f ru s t r a t i on  reac t ions  [ 15, 19, 20 ]. 
In  fact ,  it is we l l -known  tha t  in cer ta in  avo idance  tasks,  and  
par t icu la r ly  in some shu t t l e  b o x  and  lever press s i tua t ions ,  
response  suppress ion  by  p u n i s h m e n t  (via cond i t i oned  emo-  
t iona l  responses ;  via passive avo idance  responses  due  to  
b id i r ec t iona l i ty  a n d / o r  adven t i t i ous  negat ive  r e i n f o r c e m e n t )  
can prevail  on  act ive avoidance  responding .  

The  s tudy  o n  ch lo rd i azepox ide  (CD) r epo r t ed  be low was 
carr ied ou t  w i th  two  main  purposes .  The  first  was to  e x t e n d  
the  inves t iga t ion  on  r a t e -dependen t  effects  f rom wi th in- task  
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comparisons [5] to between-task comparisons. For this 
purpose the experiment used rats pretrained in continuous 
avoidance schedules yielding lower average rates of  acqui- 
sition, lower asymptotes, and a higher proportion of 
nonlearners than those used previously. Without modifying 
the basic lever press task (i.e., using long and equal 
response-shock and shock-shock intervals---respectively R-S 
and S-S---, a visual warning signal, and shock of high 
intensity and fixed duration) the influence of two retarding 
contingencies and their interaction with drug treatment 
were investigated. These contingencies were (A) light off 
instead of light on as CS, presumably enhancing the 
response suppression mentioned above (see Experiment 1 in 
[6]), and (B) CS termination not only after an animal's 
response, as in previous studies in this laboratory [5, 6, 12, 
16], but also at the time of shock termination in the 
absence of an animal's response. With shock of fixed 
duration and R-S = S-S the latter contingency virtually 
eliminates any difference in external stimulus conditions as 
between cycles in which the lever has been pressed during 
shock and cycles in which the response criterion has not 
been met. Since exteroceptive response feedbacks play an 
essential role in lever press tasks [8] ,  the equalization of 
stimulus conditions in R-S and S-S may well superimpose a 
true deficit of instrumental learning to the suppression 
deficit which prevents the emission of available responses. 
Therefore, it was hypothesized that, if CD acts mainly on 
the latter phenomenon, it should be unable to compensate 
the deficit caused by equal stimulus conditions in R-S and 
S-S. 

The second purpose of the study was to investigate 
possible carry-over effects, i.e., whether or not the drug 
facilitation observed in certain instances could be main- 
tained in the posttreatment period. Facilitating carry-over 
effects after antianxiety treatment may have a similar 
meaning in the case of active avoidance as in the case of  
fixation prevention [141 and of conflict solution [21]. 
Basically, if a treatment attenuating a response bias 
produced by aversive experience is given for an extended 
period of time, allowing the repeated emission of adaptive 
responses, ample room should exist for the transformation 
of a transient performanqe effect into a more permanent 
adaptive change in the behaviour of the organism. As a 
general rule, previous experiments on avoidance with 
treatment sessions separated from each other by two or 
more control sessions showed a return to a high shock rate 
after the waning of drug effects [5, 16, 23].  On the other 
hand, a pilot experiment with more prolonged CD treat- 
ment showed in some animals a permanent change from a 
high to a low shock baseline, persisting after drug with- 
drawal [17]. The latter experiment, however, lacked 
appropriate controls for occasional shifts from low to high 
avoidance performance after long periods of training. 
Therefore, the last part of the present study attempted to 
measure long-term differences in avoidance levels between 
untreated rats and rats having had a two-week drug 
experience after an initial period of training. 

METHOD 

Animals 

Adult male albino rats of an outbred strain maintained 
at Istituto Superiore di Sanit~ (Wistar-derived S. M. colony, 
[4] ) were used. 

A ppara tus 

Six one-lever avoidance boxes connected to conventional 
programming and recording equipment (Grason-Stadler Co., 
Inc., West Concord, Mass., U.S.A.) were used. Each 
chamber was enclosed in an insulating chest equipped with 
a fan for ventilation and background noise. 

Procedure 

Basic avoidance task. A continuous avoidance task with 
30-rain sessions was used (see diagram in Fig. 1). When an 
animal did not respond, scrambled a.c. footshocks of 2 mA 
(nominal) for 2 sec were administered at 30-sec intervals 
(S-S). Each lever press was followed by a shock-free period 
of 30 sec (R-S) with a warning signal (CS, see below) in the 
last 10 sec. The R-S interval was thus subdivided into a 
RoCS portion (response-CS onset, 20 sec) and a CS-S 
portion (CS onset-shock, 10 sec). Therefore, a lever press 
postponed both CS and shock if it took place within 20 sec 
after a previous response (R4 and R5 in Fig. 1), while it 
terminated the CS and postponed shock if it took place 
after CS onset (R3 in Fig. 1). Nonavoided shocks had a 
fixed duration, i.e., responses during shock administration 
(R2 in Fig. 1) started a new R-S, but did not reduce shock 
duration. 

The four schedules. The experimental chamber was in 
total darkness except when the 10-W house light located at 
the upper right-hand corner of the chamber front (i.e., at 
about 15 cm from the lever) was turned on according to a 
particular schedule. The four schedules were obtained by 
means of a 2x2 design, with CS type and stimulus 
conditions in S-S as the criteria of classification. The CS 
consisted either of the turning on of the house light (CS 
light on, A1 in the figures) or of the turning off of the same 
light (CS light off, A2 in the figures). The stimulus 
conditions during S-S were varied as follows. In two out of 
the four schedules the CS remained on during S-S, i.e., it 
could be extinguished only by a response starting a new R-S 
(CS on in S-S, B1). In the other two schedules the CS 
terminated not only after a lever press, but also at the end 
of shock in the absence of an animal's response, and was 
turned on again 10 sec before the next shock (CS off in S-S, 
B2; used as an abbreviation of "CS off in the first part of 
S-S"). As shown by Fig. 1, the B 1 and B2 conditions, given 
a certain CS type (A1 or A2), are different only as long as 
an animal does not respond. A1B1 and A2B1 become 
identical respectively to A1B2 and A2B2 when an animal 
gives at least one response during (or before) each sched- 
uled shock (identical stimulus conditions in R-S). In 
summary, the four schedules were as follows: (A1B1), CS 
light on, CS on in S-S; (A1B2), CS light on, CS off in S-S; 
(A2B1), CS light off, CS on in S-S; (A2B2), CS light off, CS 
off in S-S. 

Pretraining period. Seventy-two naive rats were sub- 
divided at random between the four above schedules and 
trained for 12 sessions (one per day, except for a one-day 
rest after the sixth session). The design was balanced as 
concerns the assignment of animals belonging to different 
groups to boxes and times of day. 

Treatment period. Twenty-three days after the end of 
the pretraining period (i.e., on Day 36 of the experiment) 
each group was subdivided into two equal subgroups of 
nine rats each and given 12 additional sessions in either the 
drug or the placebo state (one per day, except for a one-day 
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FIG. 1. Diagram illustrating the continuous discriminated avoidance schedules used in the experiment. Shock-Shock (S-S, 30 sec), response-CS 
(R-CS, 20 sec), CS-shock (CS-S, 10 sec), and response-shock intervals (R-S = R-CS + CS-S = 30 sec) were the same in all schedules. Stimulus 
conditions (light on, continuous line; light off, broken line) varied depending on the schedule and on the animal's responses. A1, light on as 
CS. A2, light off as CS. B1, CS on during the whole S-S (CS on in S-S). B2, CS turned off at the end of shock in the absence of a response, 
and turned on again 10 sec before the next shock (CS off in S-S). Remark that A1B1 differs from AIB2 and that A2B1 differs from A2B2 as 
long as an animal does not respond (see initial S-S to the left), or responds only after shock termination (R1). On the other hand, A1B1 = 
A1B2 and A2B1 = A2B2 when a response takes place either during shock (R2), or during the CS-S interval (R3), or during the R-CS 

interval (R4, R5). 

rest after the sixth session). Drug treatment consisted of CD 
dissolved in distilled water and given sc 30 min before each 
session, the dose being 20 mg/kg per day for the first six 
sessions and 40 mg/kg for the remaining sessions. 

Measurement of asymptotic performance. All animals 
were given three additional testing series consisting respec- 
tively of six, six and five sessions, and starting respectively 
2, 30 and 58 days after the last drug or placebo session (i.e., 
on Days 50, 78 and 106 of the experiment). No treatments 
were given during this period. 

Analysis of data. Schedule effects were measured by 2x2 
analyses of variance (first 12 sessions) and by 2x2x2 
analyses (following sessions), both on individual sessions 
and on blocks of sessions. Depending on the results of 
Bartlett tests, either raw or transformed scores were used 
(mainly arcsin transformed data in the case of shock rates 
and logarithm transformed data in the case of  response 
rates). Treatment and carry-over effects were measured by 
two series of 2x2x2 analyses on shock and response 
difference scores [11 ], i.e., on data corrected to account 
for differences in the baselines before the beginning of drug 
or placebo treatments. The various scores for each animal 
were obtained by using as constant subtrahend the shock 
rate (or, respectively, the response rate) in the last 
pretraining session, and as minuends shock and response 
rates in Sessions 36, 41 and 48 from the treatment period, 
and in Sessions 56, 83 and 110 from the posttreatment 
period (Figs. 2 and 3). These scores were corrected to 
eliminate negative numbers whenever transformations were 
needed to eliminate a variance heterogeneity. It was 

assumed that a main effect of previous treatment or an 
interaction between previous treatment and (a) schedule 
factor(s) in the analyses concerning the posttreatment 
period would constitute statistical evidence for the exis- 
tence of carry-over effects [6].  

R ESU LT S 

Schedule effects. The data on the pretraining sessions 
and the data from the untreated groups in all following 
sessions (Figs. 2 and 3, solid lines) indicate that only the 
rats with CS light on and CS on in S-S (A1B1), although 
learning slowly, reached relatively high levels of avoidance 
performance in the absence of CD treatment. All other 
untreated groups showed much lower levels of shock 
avoidance and lower response rates. 

None of  the analyses on shock scores in the first two 
weeks of  the experiment showed significant effects. All 
subsequent analyses pointed out a significant effect of  the 
stimulus conditions in S-S (factor B; e.g., in block 106-110 
of  Fig. 2 F=10.60, d f  1/64, p<O.O05). On the other hand, 
no evidence for a significant effect of the other schedule 
factor (CS light on versus CS light off, factor A) was 
obtained. 

The analyses on response scores showed a significant 
effect of CS type (CS light on versus CS light off, factor A) 
in the first two of the post-treatment session blocks (e.g., in 
block 7 8 - 8 3  of Fig. 3 F=4.18, df 1/64, p<O.05). A 
significant effect of stimulus conditions in S-S (factor B), 
similar to that observed in the analyses on shock scores, 
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FIG. 2. Effects of CS type (light on, A 1 ; light off, A2), of stimulus conditions in shock-shock intervals (CS on in S-S, B 1 ; CS off in S-S, B2), 
and of chlordiazepoxide treatment on the acquisition of continuous lever press avoidance. Each point indicates a 30-min session. The figures 
at the bottom of the graphs, corresponding to the days from the beginning of the experiment, allow to calculate the intervals between the 
various phases (e.g., 23 days between the last pretraining session and the first treatment session). Chlordiazepoxide (20 mg/kg for six days and 

40 mg/kg for six other days) or placebo were administered 30 rain before sessions. 

prevailed in most of  the session blocks after the  initial two 
weeks of  pretraining (e.g., in the  last block 106-110  
F=6.44,  df  1/64, p<0 .025) .  

Treatment and carry-over effects. Fig. 2 shows that  CD 
caused a marked increase in the  f requency  of  avoided 
shocks in the schedule with CS light off  and CS on in S-S 
(A2B1).  Except  for a t empora ry  per formance  drop after 
drug discont inuat ion  such faci l i tat ion was carried over to 
the post - t rea tment  period. The  effects o f  CD in the  o ther  
schedules were slight or  even in the  oppos i te  direct ion.  In 
fact, the  analyses on shock difference scores (see Method)  
showed a significant in teract ion be tween  t rea tment  and 

stimulus condi t ions  in S-S (factor  B) bo th  in the t rea tment  
period (e.g., for  the difference scores of  Day 48 F=9.48,  d [  
1/64, p < 0 . 0 0 5 )  and in the pos t t rea tment  period (e.g., for  
the difference score o f  Day 110 F=7.20,  df  1/64, p<0.01). 

Median response rates were initially enhanced by CD in 
the schedules with CS on in S-S (A1B1 and A2B1),  but  not  
in the others  (Fig. 3). However ,  the first of  the analyses on 
difference measures ( those of  Day 36) revealed a significant 
effect of  the drug t rea tment  (F=5.87,  df  1/64, p < 0 . 0 2 5 )  
rather than a significant in teract ion be tween  t rea tment  and 
stimulus condi t ions  in S-S. Later  on,  the variability in 
response rate became very large in the five groups which 
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FIG. 3. Median daily response rates in successive session blocks (for abbreviations and other explanations 
see Figs. 1 and 2). 
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went on receiving most of the scheduled shocks. The 
analyses on response difference measures either gave non 
significant results, or could not be carried out due to a 
highly significant heterogeneity of  variance not attenuated 
by several transformations. 

DISCUSSION 

Schedule effects. The data from the untreated groups of 
animals further confirm that continuous lever press avoid- 
ance with long and equal R-S and S-S and strong punish- 
ment is learned only with difficulty or not at all [22].  
Untreated rats exposed to the schedule with light on as CS 
and CS on in S-S learned even more slowly than the 
corresponding control animals in previous acquisition 
experiments [6, 12]. This postponed, but did not prevent 
the appearance of one of the expected schedule effects, 
namely, a further impairment due to CS termination at the 
end of shock in the absence of an animals's response (CS 
off instead of CS on in S-S; see further discussion in the 
following section). The impairing effect of a light off CS 
was shown to be significant in the analyses on response 
rates, but not in those on shock rates. This may be ascribed 
at least in part to the fact that the present experiment used 
four schedules with smaller groups of untreated and treated 
animals in each, while the previous experiment used larger 
groups for a direct comparison of  light on and light off as 
CS, with CS on in S-S in either case (Experiment 1 in [6]). 

Interactions between treatment and schedules. A discus- 
sion of the pharmacological results is in order here, since a 
unitary explanation should be found accounting both for 
the nature of avoidance deficits in different conditions, and 
for the interactions between treatment and schedules. The 
results show that rate-dependent drug effects, although 
accounting for a significant portion of the variability in 
response to CD within a given avoidance schedule [5, 16, 
23],  cannot account for the variation observed across 
schedules. Rats with similar low performances showed a 
large facilitation in one of the stimulus conditions (light off 
as CS and CS on in S-S), but were unaffected or even 
slightly retarded in both tasks with CS off in S-S. The effect 
of other facilitating agents on avoidance has also been 
shown to be rate-dependent. However, several experiments 
with scopolamine and shuttle-box tasks have pointed out 
that animals with similar base lines in different schedules 
can show different, or even opposite types of drug effects 
[6,9]. These data suggest that, even when similar rate- 
dependent effects are found in different schedules (e.g., 
with CD [24]), rate-dependence per se does not constitute 
an explanation. One should rather attempt to understand 
the mechanisms underlying a given high or low rate and 
drug effects thereon. 

As concerns the CD facilitation in the schedule with CS 
on in S-S and light on as CS, the effect was less marked 
than that previously observed in a larger group of animals 
having stabilized at a high shock rate [5]. The latter had 
been given a much longer series of sessions prior to the 
beginning of benzodiazepine or barbiturate treatments, 
which suggests that the size of the drug effect may depend 
to some extent on the phase in which an antianxiety agent 
is administered. In fact, work just completed has shown 
that the effect of CD in the schedules which allow a 
facilitating action (i.e., those with CS on in S-S) are 
minimal or absent for several weeks when the treatment is 
started at the beginning of training. 

The absence of any marked change in drug effect when 
the CD dose was doubled confirms previous results, i.e., 
that 20 and 40 mg/kg of the drug have approximately 
similar effects on continuous avoidance [5 ]. (In the present 
experiment, the dose was increased after several days of 
treatment simply to make sure that facilitating effects were 
not missed in the animals unaffected by the lower 
dose). Furthermore, state dependence can be ruled out in 
the present experiment, carried out with tasks not learned 
or incompletely learned at the time of drug treatment. The 
large CD facilitation observed in one schedule already 
during the first treatment session, and the temporary 
performance drop after treatment withdrawal are clearly in 
favour of a performance effect and against state- 
dependence. 

Mechanisms of  drug action and nature o f  avoidance 
deficits. The interactions discussed above appear to confirm 
the main hypotheses put forward in the Introduction, 
namely, (1) that different mechanisms underly apparently 
similar deficits in continuous avoidance with the same R-S, 
S-S and shock parameters, but with different stimulus 
conditions; and (2) that the facilitation previously observed 
with antianxiety agents cannot be ascribed to a general 
response enhancement or disinhibition. In particular, dif- 
ferent mechanisms appear to underly the retarding effects 
of a light off CS (with the more favourable CS on in S-S 
contingency) and those of a lack of an appropriate 
exteroceptive feedback for a response with a low status in 
the defensive repertoire [8]. If the analysis of the two 
deficits outlined in the Introduction is correct, one should 
conclude that CD can attenuate the suppression of an 
already available repertoire, but not compensate for a 
genuine absence of instrumental learning. 

The above conclusions are supported by some additional 
data on amphetamine and scopolamine. These need not be 
reported in detail, since it is well known that these agents 
can reverse a wide variety of active avoidance deficits caused 
by response factors and/or other schedule factors (for 
discussion and references see [3, 4, 7, 13]). Several tests 
were carried out with amphetamine and scopolamine after 
the completion of the CD experiment described above, 
using untreated animals and animals which had failed to 
show a CD facilitation. Both drugs were able to enhance 
response rate and reduce shock rate in several low- 
avoidance animals, independently of schedule. This differ- 
ence between amphetamine and scopolamine, on one side, 
and CD, on the other, suggests that enhancement of 
response probability through hyperactivity and/or response 
disinhibition can reverse a wider variety of avoidance 
deficits than a selective attenuation of the suppressant 
effects of punishment. Once a minimal response rate is 
established, schedules with different or similar conditions in 
R-S and S-S (CS on versus CS off in S-S) become 
indistinguishable (see Fig. 1), since the stimulus conditions 
in R-S are the same within any given CS type. Therefore, a 
performance effect due to response enhancement and/or 
disinhibition, different from that obtained with CD, can 
create conditions which allow to overcome a schedule- 
induced deficit in instrumental learning. 

The data on scopolamine reported in [6] and those on 
CD reported above and in [5] point out another important 
difference between these agents. When certain continuous 
lever-press tasks sensitive to both drugs are considered (i.e., 
those with R-S = S-S, a high shock intensity, and CS on in 
S-S), one finds that scopolamine, but not CD is active in the 
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early acqu i s i t ion  phases.  O n  t he  o t h e r  h a n d ,  the  acqu i s i t ion  
of  o t h e r  tasks such as shu t t l e  box  avoidance  can  be  
acce le ra ted  b o t h  by  an t imusca r in i c s  and  b y  b e n z o -  
d iazep ines  and  b a r b i t u r a t e s  ( r e fe rences  in  [4 ,  5, 6,  7 ] ) .  I t  
appears  t h e r e f o r e  t h a t  the  t ime  at w h i c h  a CD a t t e n u a t i o n  
of  response  suppress ion  can  ref lect  i tself  in an  avo idance  
fac i l i t a t ion  depends  on  the  relat ive ease w i th  w h i c h  a given 
i t em of  the  behav ioura l  r epe r to i r e  is selected as t he  
app rop r i a t e  avo idance  response  in a given species [8 ] .  

The  carry-over  effects  observed  in t he  schedule  showing  
a m a r k e d  CD p e r f o r m a n c e  e n h a n c e m e n t  ind ica te  t h a t  a 
p ro longed  pharmaco log ica l  a t t e n u a t i o n  of  t he  consequences  

o f  aversive exper ience  can lead to  a p e r m a n e n t  change  
towards  more  adapt ive  behaviour .  A carry-over  o f  avoid- 
ance fac i l i t a t ion  has also been  f o u n d  af te r  t he  admin i s t ra -  
t i on  of  a m p h e t a m i n e  and  s copo l amine  [ 2 , 6 ] .  F u r t h e r m o r e ,  
exposure  to  shock  in the  a m p h e t a m i n e  s ta te  has been  
s h o w n  to  faci l i ta te  act ive avo idance  acqu i s i t ion  at  a la ter  
t ime  ( in  the  absence  of  t r e a t m e n t )  [ 1 ]. There fo re ,  one  may  
t en ta t ive ly  conc lude  t h a t  the  m e c h a n i s m  by  wh ich  a drug 
faci l i ta tes  avoidance  or  modi f ies  the  o rgan ism's  response  to 
p u n i s h m e n t  is no t  the  cri t ical  f ac to r  for  t he  o b t e n t i o n  of  
carry-over  effects.  
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