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MIGLER, B. Conditioned approach." an analogue o f  conditioned avoidance," effects o f  ehlorpromazine and diazepam. 
PHARMAC. BIOCHEM. BEHAV. 3(6) 961-965,  1975. - An analogue of the conditioned avoidance test, the conditioned 
approach test, was designed in which the reinforcing event was eating food rather than avoiding or escaping shock. A 
response to the approach stimulus resulted in immediate delivery of  food. Failure to respond to the approach stimulus for 
15 sec resulted in the delivery of  a food pellet. Administration of chlorpormazine at 2 - 4  mg/kg, PO to squirrel monkeys 
resulted in the failure of the monkeys to respond to many approach stimuli although they promptly responded to the 
freely delivered food pellet. Diazepam was without e ffect at doses up to 100 mg/kg, PO. 
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THE repor t  by  Courvois ier  et al. [3] t ha t  admin i s t r a t i on  of  
c h l o r p r o m a z i n e  (CPZ) p r o d u c e d  a grea ter  defici t  in shock  
avoidance  behav io r  than  in escape behav io r  in the  condi-  
t ioned  avoidance  (CAR)  tes t  has been  c o n f i r m e d  by o t h e r  
workers  [ 2 ] .  

The ques t ion  to which  the  present  s t udy  was addressed 
is w h e t h e r  CPZ or re la ted drugs would  p roduce  a s imilar  
pa t t e rn  o f  effects  in an ana logous  tes t  s i tua t ion  in which  
food  r e i n f o r c e m e n t  was used ins tead  of  shock  avoidance  or 
,escape. An e x a m i n a t i o n  of  the  l i te ra ture  revealed a n u m b e r  
of  s tudies  d e m o n s t r a t i n g  defici ts  in behav io r  m a i n t a i n e d  by  
posit ive r e i n f o r c e m e n t  [ 1, 5, 6] bu t  n o n e  appear  to  have 
, ;ucceeded in designing a close analogue o f  the  c o n d i t i o n e d  
avoidance procedure .  Specifically,  a close analogue requires  
a tes t  in which  the  subjec t  is p re sen ted  wi th  a c o n d i t i o n e d  
s t imulus  and  re in forced  i f  an appropr i a t e  response  is made,  
or i f  n o  response is made  af te r  a fixed t ime  interval ,  the  
u n c o n d i t i o n e d  or  re in forc ing  s t imulus  is p resen ted  and  the  
subjec t  may  respond  appropr ia t e ly  to  it. 

A test  of  this type  using food r e i n f o r c e m e n t  and  the  
effects  of  CPZ and d iazepam (DZP)  on the  resul t ing 
behav io r  are descr ibed in this repor t .  

METHOD 

Animals 

F o u r  adul t  squirrel  m o n k e y s  (Saimiri Scrureus) were 
used. 

Apparatus 

Test ing  was c o n d u c t e d  in a c h a m b e r  measur ing  33.5 cm 

on all sides housed  wi th in  a larger sound  res is tant  box.  One 
wall of  the test  c h a m b e r  c o n t a i n e d  a t r an spa ren t  plast ic 
response  disc (3.6 cm in dia.) ins ta l led 28.8 cm from the  
floor. A screw was instal led in the  disc and pro jec ted  2.4 
cm in to  the  chamber .  Pushing the screw or pressing it  down 
l ightly caused the  closure of  a mic roswi tch  beh ind  the disc. 
Colored lights were m o u n t e d  beh ind  the disc. Below and  to 
the  r ight  of  the  response disc, a square  hole 2.4 × 4.8 cm 
was cu t  in the  wall 7.2 cm from the  floor,  and a food cup 
m o u n t e d  b e h i n d  the  hole.  A whi te  l ight was instal led in the 
cup and  could  i l luminate  its in ter ior .  A t r anspa ren t  plast ic 
flap h inged  at the  top  b locked  access to the cup. To ob ta in  
a pel le t  of  food in the  cup,  the  m o n k e y  had  to push  the  
flap inward  and  grasp the pellet.  Pushing  the  flap inward  
caused the  closure of  a microswi tch .  Food  pellets  (190  mg 
Noyes  n u t r i e n t  pellets)  could be delivered f rom a pel let  
d ispenser  m o u n t e d  on the  roof  of  the  ou t e r  chamber .  
Ope ra t i on  of  the  pel le t  feeder  caused a loud noise due to 
the  ope ra t ion  of  a m o t o r  and a solenoid.  A tone  genera to r  
was m o u n t e d  b e h i n d  the  wall con ta in ing  the  response  key  
and  food  cup.  

Procedure 

Prel iminary  t ra in ing  consis ted of  a variable n u m b e r  of  
sessions in which  the  response  disc was i l lumina ted  (wi th  a 
tone  p resen t  dur ing  the  first second of  the l ight)  and  
remained  on unt i l  a response  to it was made,  w h e r e u p o n  
the  l ight  b e h i n d  the  response  disc was ex t inguished ,  a pellet  
was delivered,  and  the  food cup was i l lumina ted .  When the  
pel le t  was w i t h d r a w n  a 1 rain in te r t r ia l  in terval  ( ITI)  was 
in i t ia ted .  When  r e spond ing  to the  tone  plus l ight  occur red  

1 The author wishes to express his appreciation to Mr. Richard Zinna for his expert technical assistance. 
= Send reprint requests to Dr. Bernard Migler, Primate laboratory, The Squibb Institute, P.O. Box 4000, Princeton NJ 08540. 
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regularly,  the  final test  p rocedure  was begun.  The final test  
p rocedure  consis ted of the  i l lumina t ion  of the  response disc 
wi th  a yel low l ight  for  a m a x i m u m  of 15 sec (wi th  a tone  
present  dur ing  the  first second of the  l ight)  fol lowed by the  
delivery of  a free food pellet  in to  the  food cup, the  
i l lumina t ion  of  the  food cup,  and the  ex t ingu ish ing  of  the  
l ight b e h i n d  the response disc. When the flap in f ron t  of  the  
food cup was pushed  inward  and  released ( the  m o n k e y  
p resumably  having t aken  the  food  pel let)  the  l ight in the  
food cup was ex t inguished  and a 1 min ITI was in i t ia ted .  At 
the  end of the  [TI the  1 sec tone  was sounded  and  the  
response disc was s imul t aneous ly  i l lumina ted  in i t ia t ing  a 
new trial. A response to the disc dur ing  its i l lumina t ion  
resul ted  in the  immedia t e  delivery o f  a food pel let  and  
i l lumina t ion  of  the  cup. The ITI began again wi th  the 
opera t ion  of  the  flap. Thus,  a response  could  be made  to 
the  i l lumina ted  disc resul t ing in the immedia t e  delivery of  a 
food pellet,  or, i f  t ha t  response did no t  occur  in 15 sec, the  
free food pellet  could  be taken.  Sessions lasted 1 h r  and  
were c o n d u c t e d  5 or 6 t imes per  week. Fol lowing each  
session, the  m o n k e y  was given ad lib food for 1 hr. 

The above p rocedure  will be referred to as the cond i t ion-  
ed app roach  test.  The i n t ended  re la t ionship  to the condi-  
t ioned  avoidance test  is tha t  in cond i t i oned  approach  a 
response in i t i a ted  by the  discr iminat ive  s t imulus  ( the  
approach  s t imulus)  is equiva lent  to  a response  in i t ia ted  by 
the  discr iminat ive  s t imulus ,  tha t  is, the  warning s t imulus  in 
cond i t ioned  avoidance,  and, for those  trials where  no  
response occurs  to the  discr iminat ive s t imulus ,  a response  
in i t ia ted  by the freely delivered food pellet  and its 
a c c o m p a n y i n g  s t imul i  in cond i t i oned  app roach  is similar to  
an escape response f rom the  aversive s t imulus  in cond i t ion -  
ed avoidance.  

Drug administration. After  s tabi l iza t ion  of pe r fo rmance  
the  effects  of  ch lo rp romaz ine  hydroch lo r ide  (CPZ) and  
d iazepam (DZP)  were de te rmined .  The drugs were adminis-  
tered by  oral gavage in a vehicle of 2 ml of wate r  30 min 
prior  to a test  session. 

For  2 m o n k e y s  (Moishe and Sue) the  effects  of  CPZ 
were de t e rmined  by admin is te r ing  the  drug for  a single 
session af te r  a n u m b e r  of sessions (usually 6) of  baseline 
behav io r  had  occurred.  A range of  doses were admin i s te red  
in mixed  order  wi th  repl ica t ions  of  doses of in teres t .  For  
the  th i rd  and fou r th  monkeys ,  J o A n n e  and Oscar, CPZ was 
admin i s t e red  in a series of  daily increasing doses. The  effect  
of  DZP was e x a m i n e d  in 3 monkeys ,  J oA nne ,  Moishe, and  
Oscar, by  admin is te r ing  a series of daily increasing doses. 

R E S U L T S  

All 4 m o n k e y s  learned to r e spond  p r o m p t l y  to the 
app roach  st imulus.  Figure 1 presents  f r equency  distr ibu-  
t ions  of  la tencies  of responses  to  the  app roach  s t imulus  and  
to the  free food pellet. 

In the  predrug  session there  were no ins tances  in which  
the  animal  failed to respond  to the  approach  s t imulus .  
Fol lowing 1 mg/kg  of  CPZ, there  were a few trials in which  
there  was no  response to the app roach  s t imulus  fol lowed by 
a p r o m p t  response to the  free food  pellet.  Fol lowing 2 
mg/kg, the m o n k e y  failed to respond  to the app roach  
s t imulus  on many  trials and  in every case then  t ook  the  free 
food pellet,  usually rapidly as ind ica ted  by the  heights  o f  
the  bars just  to  the  r ight  of  the  dashed line. 

Figures 2, 3 and 4 present  f requency  d i s t r ibu t ions  of  
la tencies  of  responses  for J o A n n e ,  Sue, and Moishe respec- 
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FIG. I. Frequency distribution of latencies of responses from the 
onse t  of the approach stimulus to a key press (indicated on left side 
of dashed line) or to withdrawal of a free food pellet (right side of 
dashed line). Class intervals  on  the abcissa are t w o  s e c o n d s  wide 
except for the last interval during the approach stimulus which is 
five seconds wide and the last interval on the abcissa which records 

all latencies greater than 25 sec. 
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FIG. 2. Frequency distribution of latencies to respond to the 
approach stimulus or to the free food pellet. CPZ was administered 
in ascending daily doses. The latencies for responses to the free food 
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FIG. 3. Frequency distribution of latencies to respond to the 
approach stimulus or free food pellet. The various doses of CPZ 
were administered in a mixed order with control level of perfor- 

mance recovered prior to each drug session. 

t ively for 1 predrug  con t ro l  session and for sessions 
fo l lowing admin i s t r a t i on  of  various doses of  CPZ. For  
J o A n n e  (Fig. 4), the drug sessions were run in daily 
ascending  doses. For  Sue and Moishe, the doses were 
admin i s t e r ed  in a mixed  order  wi th  baseline pe r fo rmance  
recovered  pr ior  to  each drug session. Repl ica t ions  are 
s h o w n  in the  r ight  halves of  Fig. 5. 

For  each  m o n k e y ,  CPZ at cer ta in  doses resul ted in the  
failure o f  the  m o n k e y  to respond  to m a n y  of  the app roach  
s t imul i  fo l lowed by a shor t  l a t ency  response  to the  free 
food  pellet.  At  h igher  doses, t hey  failed to r e spond  even to  
the  free food  pellet.  

The ef fec t  o f  DZP on cond i t i oned  app roach  behav io r  is 
shown  in Fig. 5. DZP was admin i s t e red  in slowly or rapidly 
ascending  daily doses to  each m o n k e y  as ind ica ted  in the  
Figure. The animals  c o n t i n u e d  to respond  quickly  to the  
a p p r o a c h  s t imulus  even at doses up to 100 mg/kg,  a l t hough  
the  animals  were ataxic in m a n y  of  the sessions. 

DISCUSSION 

The results showed that in the conditioned approach 
procedure CPZ at certain doses markedly reduced the 
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FIG. 4. Frequency distributions of latencies to respond to the 
approach stimulus or to the free food pellet, The various doses of 
CPZ were administered in a mixed order with control level of 

performance recovered prior to each drug session. 

f requency  of responses  to the  approach  s t imulus  while 
preserving shor t  la tency responses  to  the  free food pellet.  
DZP, even at 100 mg/kg,  PO, did no t  p roduce  this  effect .  
On the basis of the  formal  similari ty of the  cond i t i oned  
approach  and cond i t i oned  avoidance p rocedures  and  the  
similar effects  of  CPZ in b o t h  tests the  cond i t i oned  
approach  tes t  may be regarded as a close analogue of the  
cond i t i oned  avoidance test.  F u r t h e r m o r e ,  since CPZ pro- 
duces similar effects  in cond i t i oned  app roach  and condi-  
t ioned  avoidance it may be conc luded  tha t  the  na tu re  of  
the  effect  of CPZ on CAR is no t  a specific an tagon i sm of 
avoidance behavior ,  bu t  is a more  general  behaviora l  effect .  
The na tu re  of  this ef fec t  remains  to  be e lucidated.  

Two possibi l i t i tes  may be considered.  First  CPZ may 
reduce responsiveness  to discr iminat ive  s t imul i  (i.e., the  
approach  and warning s t imul i )  more than  it reduces  
responsiveness to u n c o n d i t i o n e d  or re inforc ing  s t imul i  
( food  and shock) .  Second,  recall ing tha t  the  delivery of  
food  in the  present  p rocedure  was a c c o m p a n i e d  by a sharp 
noise f rom the  opera t ion  of  the  pellet  feeder  and solenoid,  
CPZ may act in these tests by reduc ing  responsiveness  to  
low in tens i ty  or weakly arousing s t imul i  (i.e., the  approach  
and warn ing  s t imul i )  more  than  it reduces responsiveness  to  
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10, t5, 20, 25, 30, 35, 50, and 75 mg/kg doses are omitted for 
Oscar and JoAnne and for 10, 25, 50, and 75 mg/kg doses for 
Moishe. None of these doses had notable effects on the distribution 
of response latencies. Sue was accidentally doses with 10 mg/kg of 
tetrabenazine midway through her series of ascending daily doses of 
DZP and her data are, therefore, not presented. (Tetrabenazine 

produced a CPZqike effect). 

s t rongly  arousing s t imuli  (i.e., the loud sound  of  the  pellet  
feeder  and  the  shock) .  

Dews and Morse [41 suggested tha t  the  general  behav-  
ioral deficit  resul t ing f rom admin i s t r a t ion  of  CPZ was a 
r educ t ion  in responsiveness  to  s t imuli ,  and more  specifically 
tha t  '°the effects  of CPZ would  be seen first (in the sense of  
lowest  dosage) on  the  response to  the  s t imulus  of  least 
e f f icacy ."  However,  no  def in i t ion  or measure  of  s t imulus  
eff icacy was suggested. The d e t e r m i n a t i o n  of  s t imulus  
eff icacy at present  would appear  to  be the relative 
suscept ib i l i ty  of d i f fe rent  s t imuli  to drug effects.  Wi thou t  a 
def in i t ion  or an i n d e p e n d e n t  measure of  s t imulus  eff icacy 
the  t e rm lacks exp l ana to ry  or predict ive usefulness.  One 
possible measure of  relative s t imulus  eff icacy might  be 
relative s t imulus  in tens i ty .  Tha t  is, the  effects  of  CPZ 
would  be seen first (in the  sense of lowest  dosage) on the  
response to less in tense  con t ro l l ing  (i.e., cond i t i oned  or 
u n c o n d i t i o n e d )  st imuli .  

A tes t  of this  hypo thes i s  would be a s tudy of  the  
suscept ib i l i ty  to CPZ of d i f ferent  in tensi t ies  of the warn ing  
s t imulus  in cond i t i oned  avoidance.  Posluns [7] repor ted  
that  avoidance behav ior  to loud versus low in tens i ty  
aud i to ry  warning s t imuli  were equal ly  af fec ted  by CPZ. 
However,  he  al lowed only 5 sec for a response,  and his loud 
s t imulus  was only 70 db, which  is no t  very loud. A second 
test  would involve a reversal of  the in tensi t ies  of the 
cond i t i oned  and u n c o n d i t i o n e d  st imuli .  While this  is no t  
possible for the conavoidance  test  it is possible for the 
cond i t i oned  approach  test.  

A n o t h e r  possible measure of relative s t imulus  eff icacy is 
relative la tencies  of responses to di f ferent  con t ro l l ing  
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stimuli. That  is, the effects  of  CPZ would be seen first (in 
the sense of  lowest  dosage) with stimuli  that evoked longer  
la tency responses than with stimuli that  evoked shorter  
latency responses ( re inforcement  contingencies  being iden- 
tical). This possibility appears no t  to have been studied 
explici t ly to date. 

While the nature of  the behavioral effect  fol lowing CPZ 
adminis t ra t ion is still not  clear, it is ant icipated that further  
testing of  specific definit ions of  st imulus eff icacy will 
fur ther  the analysis. In this, the condi t ioned approach 
procedure  may be of  use. 
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