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GERBER, G. J. AND R. STRETCH. Drug-induced reinstatement of extinguished self-administration behavior in monkeys. 
PHARMAC. BIOCHEM. BEHAV. 3(6) 1055-1061,  1975. - Responding was established in squirrel monkeys under a 
modified progressive ratio schedule of IV d-amphetamine or cocaine self-administration. Substitution of saline for the drug 
solutions resulted in extinction of the self-administration behavior. IV injections of certain doses of d-amphetamine or 
cocaine, immediately prior to test sessions in which response-contingent saline infusions were delivered, reinstated the rate 
and pattern of responding observed during sessions in which drug was self-administered. Presession IV injections of several 
doses of pentobarbital or chlorpromazine failed to consistently reinstate responding. These results were interpreted in 
terms of the discriminative control of drug self-administration behavior by the current drug state of the subject. 
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IN s tudies  of  i n t r avenous  (IV) se l f -admin i s t ra t ion  of  drugs 
in animals ,  inves t igators  f r equen t ly  subs t i t u t e  saline for  
drug so lu t ions  to d e m o n s t r a t e  t h a t  se l f -admin i s t ra t ion  
behav io r  is m a i n t a i n e d  on ly  when  r e spond ing  results  in the  
del ivery o f  drug infusions .  Charac ter i s t ica l ly ,  the  response-  
c o n t i n g e n t  delivery of  saline resul ts  in cessat ion (ext inc-  
t ion)  of  responding.  

E x p e r i m e n t s  using squirrel  m o n k e y s  t r a ined  to self- 
admin i s t e r  d - a m p h e t a m i n e  u n d e r  modi f i ed  progressive ra t io  
schedules  of  r e i n f o r c e m e n t  have d e m o n s t r a t e d  t ha t  i f  the  
m o n k e y s  received an i n t r amuscu l a r  in jec t ion  of  d- 
a m p h e t a m i n e  pr ior  to  a session in which  saline in fus ions  
a lone  were available, r e spond ing  did n o t  ex t inguish .  The  
pa t t e rn  of  r e spond ing  observed u n d e r  these  cond i t ions  was 
ind is t inguishab le  f rom tha t  seen dur ing  a m p h e t a m i n e  self- 
a d m i n i s t r a t i o n  sessions [ 14] .  If  se l f -admin is t ra t ion  behav io r  
was ex t ingu i shed  by subs t i t u t ing  saline for  the  drug 
so lu t ion ,  a d m i n i s t r a t i o n  o f  a presession IV in jec t ion  of  
d - a m p h e t a m i n e  resul ted  in cons i s t en t  dos e -dependen t  
r e i n s t a t e m e n t  of  the  charac te r i s t ic  pa t t e r n  of  drug self- 
admin i s t r a t i on  behavior ,  even t h o u g h  on ly  response-  
c o n t i n g e n t  saline in fus ions  were delivered [ 1 3 ] .  Reins ta te -  
m e n t  of  r e spond ing  for  10 consecut ive  sessions was 
r epo r t ed  in this  s tudy ,  bu t  it had  been  observed to 
con t inue ,  und imin i shed ,  for  more  t han  20 sessions. 

In the  p resen t  e x p e r i m e n t ,  the  pha rmaco log ica l  gener- 
al i ty of  the  r e i n s t a t e m e n t  of  ex t ingu i shed  drug self- 

admin i s t r a t i on  by  presession drug in jec t ions  was examined .  
O t h e r  classes of  drugs ( p e n t o b a r b i t a l ,  ch lo rp romaz ine  and  
cocaine)  were t es ted  for the i r  capaci ty  to  re ins ta te  respond-  
ing. Monkeys  wi th  cocaine se l f -adminis t ra t ion  histories  
were also tes ted  to de t e rmine  w h e t h e r  r e i n s t a t e m e n t  occurs  
in animals  tha t  have se l f -adminis tered  a drug o t h e r  than  
d - a m p h e t a m i n e .  

METHOD 

Animals 

Juveni le  and adul t  male squirrel  m o n k e y s  (Saimiri 
sciureus) were used;  n o n e  had  been exposed  previously  to 
any  form of  e x p e r i m e n t a t i o n .  Body  weights  ranged f rom 
400  to 800  g. E m p l o y i n g  the  surgical p rocedures  descr ibed 
in [ 1 2 ] ,  an in t r avenous  ca the t e r  was inser ted  in to  the  
ex te rna l  jugular  vein of  each m o n k e y  and c o n n e c t e d  to a 
c a t h e t e r - p r o t e c t i o n  sys tem pr ior  to  the  expe r imen t s .  

Apparatus 

Monkeys  were tes ted  daily in a small  p r imate  res t ra in ing 
chair  ( B R S / L V E ) .  The  response  lever was loca ted  8 - 1 0  cm 
in f ron t  of  the  sea ted  m o n k e y ;  each lever depress ion closed 
a mic roswi tch ,  cons t i t u t i ng  a response  for record ing  
purposes .  A cue l amp ( B R S / L V E  111-05)  was loca ted  
di rect ly  above the  response  lever;  provis ion also was made  
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to control  presentat ion of  a houselight and masking noise 
(75 dB) within the venti lated cubicle. Exper imenta l  condi-  
tions were control led automat ical ly  by standard relay, 
t iming and count ing equ ipment ;  responses and infusions 
were tabulated by digital counters  and plot ted  by a 
Gerbrands cumulat ive response recorder.  

Infusions were delivered by an adjustable displacement 
piston pump (Mil ton-Roy model  1 9 6 - 3 1  ins t rument  mini- 
pump).  Each infusion consisted of  100 mcg/kg of  drug in 
0.5 cc/ .750 kg body weight, delivered over 30 sec. Drugs 
were prepared in sterile normal  saline using sterile proce- 
dures; drug dosages are expressed in terms of  the salt. 

Procedure 

Acquisition of control performance. Ten monkeys  were 
trained to self-administer d-amphetamine sulfate and 14 
trained to self-administer cocaine hydrochlor ide.  In initial 
testing, monkeys  were placed in the testing apparatus daily 
and given the oppor tun i ty  to self-administer l0 100 mcg/kg 
drug infusions within a max imum 2 hr period. Monkeys  
self-administered under  a CRF schedule in which each lever 
press made when an infusion was not  occurring produced 
an infusion. Responses made during an infusion were 
wi thout  consequence.  The houselight and masking noise 
(75 dB) were present in the test cubicle for the durat ion of  
test sessions, except  during infusions when the houselight 
and noise were switched off  and a green cue light was 
il luminated. The infusion correlated changes in exterocep-  
tive stimuli were in effect  th roughout  the course of  the 
exper iment .  

Fol lowing stabilization of  drug intake, the monkeys  
were transferred to a modif ied progressive ratio 1 schedule 
of  re inforcement  (PrR 1). Response requirements  for the 
first l0 infusions were 1 ,2 ,  3 . . . .  l0  responses. Fol lowing 
the 10th infusion, or fol lowing the expiry of a 15 rain 
period (pause parameter)  during which no response was 
made, a 30 min t ime out  (TO) period began. During TO, all 
lights and masking noise were absent, and responding was 
wi thout  programmed consequence,  al though it was record- 
ed. Af te r  the expiry of  TO, a second series of  10 infusions 
was available under the same response requirements  neces- 
sary to produce the first set of  infusions. Periods during 
which infusions were available are referred to as t ime in 
(TI) periods. A modif ied progressive ratio schedule of  
re inforcement  [4] was used in the present investigation to 
enable comparison with earlier reports of  the re ins ta tement  
effect. This schedule has been found to be particularly 
effective in producing stable self-administration of  d- 
amphetamine  in squirrel monkeys.  

After  several sessions in which responding was well 
maintained under this schedule,  the pause parameter  was 
reduced to 5 rain. Previous exper iments  (Stretch and 
Gerber, unpublished observations) have demonst ra ted  that  
reduct ion of  the durat ion of  the pause parameter  results in 
less variability in day-to-day performance under  the modi- 
fied progressive ratio schedule. During the period in which 
performance was being stabilized, it was necessary to 
increase drug dosage per infusion in order to maintain 
intake approaching 10 infusions per TI. Doses of d- 
amphetamine  were increased to 150 or 200 mcg/kg/ infu-  
sion, and cocaine doses were increased to 150 mcg/kg/ infu-  
sion. Failure to increase drug dosage during the stabilization 
period resulted in the self-administration of  fewer than l0 
infusions per TI period. 

Reinstatement of  extinguished responding by presession 
drug administration. Each observation consisted of  three 3 
session components :  
Drug self-administration. Monkeys were tested for 3 ses- 
sions under  the PrR 1 drug self-administrat ion schedule;  
each session was preceded by a 2 cc IV saline injections. 
Saline substitution. Sessions were run during which saline 
was subst i tuted for the self-administered drug; each session 
was preceded by an IV saline injection. Monkeys were 
tested unti l  the mean response rate for the 3 most recent  
sessions was less than 15 percent  of  the mean response rate 
during drug self-administration. This was accepted as a 
criterion for considering the behavior extinguished.  Only 
the last 3 sessions are presented as data. 
Reinstatement. Three sessions were run which were identi- 
cal to saline subst i tut ion sessions except  that 1 rain before 
each session, monkeys  received IV injections of  a drug 
solution,  rather than saline. Responding during these 
sessions resulted in the delivery of saline infusions. 
Reins ta tement  drugs were tested at three doses using 
independent  groups of  three monkeys  for each drug. The 
order of  administrat ion of  doses was determined by a Latin 
square, so that each monkey  received an independent  
presentat ion of  doses. 

The drugs tested for re ins ta tement  properties in 
monkeys  with amphetamine  self-administration histories 
were: cocaine hydrochlor ide  in doses of  150 ,300  and 1000 
mcg/kg; pentobarbi ta l  sodium in doses of  1000, 3000 and 
6000 mcg/kg and chlorpromazine  hydrochlor ide  in doses of  
30, 100, and 300 mcg/kg. Monkeys with cocaine self- 
administrat ion histories were tested with the same three 
drugs, as well as with d-amphetamine sulfate in doses of  
150, 300, and 1000 mcg/kg. Reins ta tement  of  d-ampheta- 
mine self-administration behavior by d-amphetamine  pre- 
t rea tment  was demonst ra ted  previously [ 13].  

RESULTS 

All results are expressed in terms of mean response rate 
per second and mean number  of  infusions per session. Data 
from all animals was used in calculating group means, 
a l though not  all animals comple ted  all parts of  the 
exper iment .  Due to the large number  of sessions necessary 
to extinguish responding of  some cocaine self-administering 
animals, it was not  possible to test all re ins ta tement  doses 
indicated in the exper imenta l  design prior to catheter  
malfunct ion.  

Acquisition of Control Performance 

A representative cumulat ive response record of  drug 
self-administration performance under the PrR 1, 5 rain 
pause schedule is shown in record A of Fig. 1. This record is 
for a monkey  trained to self-administer d-amphetamine.  

Mean responses per second and infusions per session data 
for each group of  monkeys  self-administering d-ampheta-  
mine or cocaine are shown in the left hand columns of  Figs. 
2, 3 and 4. Mean response rates for drug self-administration 
performances  ranged from 0.30 to 0.69 responses per 
second, and mean infusions per session ranged from 17.6 to 
20.0. 

Saline Substitution PerJbrmance 

Record B of Fig. 1 shows performance of  Monkey G97 
several sessions after saline had been subst i tuted for 
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Oa, 
P, 

G97 

A d-AMPHETAMINE SELF-ADMINISTRATION 

B SALINE SUBSTITUTION 

C 1000 mcg/kg COCAINE PRE-SESSION INJECTION 

D 300 mcg,/kg COCAINE PRE-SESSION INJECTION 

E 150 mcg]kg COCAINE PRE-SESSION INJECTION 

! I 
20 MINUTES 

FIG. 1. Sample cumulative-response records showing performance 
under  a modified progressive ratio (PrR) schedule of  self-administra- 
t ion for monkey  G97 during the three phases o f  the experiment .  
Record A shows performance under  the  PrR 1 5 min pause schedule 
o f  d-amphetamine  self-administration (150 mcg/kg/ infusion);  the 
session was preceded by an IV saline injection. In Record B, saline 
was subst i tuted for the drug, and the session was also preceded by a 
saline injection. Prior to the sessions shown in records C, D and E, 
the  monkey  received IV injections o f  cocaine at doses o f  1000, 300 
arid 150 mcg/kg, respectively; however the sole consequence of  
responding was the delivery o f  saline infusions. Each record shows a 
complete  session. The cumulative response pen is displaced in a 
downward direction to denote  the durat ion of  each 30 sec infusion; 
responses during infusions do not  appear on the record. The 
response pen is reset at the beginning and end of  the time out  (TO) 
period, which is indicated by the displacement o f  the event pen 
beneath the response record. Responding during TO appears on the 
cumulative record, bu t  was wi thout  any programmed consequence.  
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FIG. 2. Histograms summarizing results for the group of monkeys  
which was trained to self-administer cocaine, subsequent ly had 
saline subst i tuted for the drug, and then received presession 
injections of 3 doses of  d-amphetamine.  The upper group of  
histograms shows mean responses per sec under  time-in conditions;  
the lower histograms show mean number  of  infusions obtained 
during a test session; standard errors of  the mean are also shown for 
each column. Presession drug dosages are indicated. From left to 
right, the first set of  columns refers to cocaine self-administration 
performance;  the second set refers to performance when saline was 
subst i tuted for cocaine; the next  3 sets o f  columns refer to sessions 
when saline was self-administered, but  presession injections of  

d-amphetamine,  at the dosages indicated, were given. 
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FIG. 3. Histograms summarizing results for groups of monkeys which were trained to self-administer d-amphetamine, subsequently had saline 
substituted for the drug, and then received presession injection of 3 doses of either cocaine, pentobarbital or chlorpromazine. The upper 
group of histograms shows mean responses per sec under time-in conditions; the lower histograms show mean number of infusions obtained 
during a test session; standard errors of the mean are also shown for each column. Presession drug dosages are indicated. For each drug 
pretreatment group, beginning at the left, the first set of columns refers to d-amphetamine self-administration performance; the second set 
refers to performance when saline was substituted for d-amphetamine; the next 3 sets of columns refer to sessions when saline was 

self-administered, but presession injections of cocaine, pentobarbital or chlorpromazine, at the dosage indicated, were administered. 

d -amphe tamine .  While r e spond ing  decreased to low rates,  
resul t ing in the  delivery of  few saline infus ions  for  mos t  
m o n k e y s  wi th  d - a m p h e t a m i n e  se l f -adminis t ra t ion  histories ,  
several m o n k e y s  wi th  cocaine se l f -adminis t ra t ion  his tor ies  
ma in ta ined  re spond ing  at rates suff ic ient  to ob ta in  a greater  
n u m b e r  of  saline infusions .  As shown in the  second set of  
co lumns  for  each group of  h i s tograms  in Figs. 2, 3 and  4, 
mean  response  rates  ranged f rom 0.03 to 0.05 responses  per  
second,  and f rom 0.02 to 0.08 responses  per  second for  
m o n k e y s  with his tor ies  of  se l f -adminis ter ing d -amphe ta -  
mine  and cocaine,  respectively.  Mean saline infus ions  
ob ta ined  in this phase ranged f rom 5.1 to 6.1, and  f rom 4.3 
to 13.6 for the  two groups,  respect ively.  

Reinstatement of  Extinguished Responding by Drug 
Pretreatment 

Cumula t ive  response  records i l lus t ra t ing dose -dependen t  
r e i n s t a t e m e n t  of  se l f -adminis t ra t ion  behav ior  tha t  had  been 
ex t inguished  by saline subs t i t u t i on  are shown  in records C, 
D and  E of  Fig. 1. This m o n k e y  had been  t ra ined  to 

se l f -adminis ter  d - a m p h e t a m i n e  and,  fol lowing saline subst i-  
t u t ion ,  dosages of cocaine  were admin i s te red  pr ior  to  
sessions dur ing  which  the  sole consequence  of  r esponding  
was the  delivery of  saline infusions .  

Resul ts  of  adminis te r ing  presession drug in jec t ions  to  
m o n k e y s  fol lowing the  e x t i n c t i o n  of  r e spond ing  by saline 
subs t i t u t i on  are shown  in Fig. 2, 3 and  4. Drug dosages are 
labelled b e n e a t h  the  his tograms.  The clearest  result  of  this  
t r e a t m e n t  is tha t  s ignif icant  r e i n s t a t e m e n t  of  ex t ingu i shed  
respond ing  was ob t a ined  wi th  several presession d-ampheta -  
mine  and cocaine doses, bu t  no  cons i s ten t  pa t t e rn  of  
r e i n s t a t e m e n t  was observed wi th  e i the r  p e n t o b a r b i t a l  or 
ch lo rp romaz ine .  Similar results  were ob t a ined  wi th  groups 
of  m o n k e y s  having e i the r  d - a m p h e t a m i n e  or cocaine self- 
admin i s t r a t i on  histories.  While response  rates were no t  
increased subs tan t ia l ly  by any presession dosages of  pento-  
barbi ta l  or ch lo rp romaz ine  tes ted,  cer ta in  dosages of  these  
drugs did increase the  mean  n u m b e r  of  saline infusions  
ob ta ined  dur ing  these sessions. Due to the  cont ingencies  of  
the  modi f ied  progressive rat io  schedule  of  r e i n f o r c e m e n t  
used in this  expe r imen t ,  a m o n k e y  emi t t ing  a s teady low 
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F[G. 4. Histograms summarizing results for groups of monkeys which were trained to self-administer cocaine, subsequently had saline 
substituted for the drug, and then received presession injections of 3 doses of either cocaine, pentobarbital or chlorpromazine. Conventions 

for this figure are the same as those for Fig. 3. 

rate of responding could obtain the total number of 
infusions permitted under this schedule. It was only 
necessary for a monkey to emit one response every 5 rain in 
order to obtain all available infusions. Thus, some disparity 
is evident between the rate of responding and the number 
of  infusions obtained under certain drug pretreatment 
conditions. 

Reinstatement of extinguished cocaine self-administra- 
tion responding by presession injections of d-amphetamine, 
shown in Fig. 2, closely resembles the pattern of dose ° 
dependent reinstatement of extinguished d-amphetamine 
self-administration responding by presession injections of  
d-amphetamine previously reported [ 13]. 

Presession cocaine injections were effective in reinstating 
extinguished responding in groups with either d-ampheta- 
mine or cocaine self-administration histories. It can be 
noted in Fig. 4 that while response rates during the saline 
substitution phase were low (0.08 responses/sec), a mean of 
113.6 saline infusions was obtained. Presession cocaine 
injections produced an inverted U shaped dose-dependent 
effect on response rates, but all doses increased the number 
of saline infusions obtained to the maximum (20). 

Neither pentobarbital nor chlorpromazine presession 
injections restored response rates to those observed during 
the drug self-administration phase, but the shape of the 
dose-response relationship produced by presession injec- 

tions of these drugs differed for monkeys with d-ampheta- 
mine, as compared to cocaine self-administration histories. 
For those monkeys with a d-amphetamine self-administra- 
tion history, pentobarbital (3000 mcg/kg) and chlorproma- 
zine (30 mcg/kg) produced the most pronounced increases 
in both response rates and the numbers of saline infusions 
obtained. For the monkeys with a cocaine self-administra- 
tion history, the 6000 mcg/kg pentobarbital and the 300 
mcg/kg chlorpromazine dosages produced the most 
pronounced increases in response rate and saline infusions 
obtained. Of particular note is the effect of 6000 mcg/kg 
presession pentobarbital injections on the group with a 
cocaine self-administration history. This dose doubled 
response rates and numbers of saline infusions obtained, 
when compared with saline substitution performance. 

DISCUSSION 

Once responding has been established by the response- 
contingent delivery of IV d-amphetamine or cocaine 
infusions, and has been extinguished subsequently by saline 
substitution, presession IV injections of certain doses of 
either d-amphetamine or cocaine reinstate responding for 
the duration of  a testing session. During reinstatement test 
sessions, only response-contingent infusions of saline were 
delivered; yet, rates and patterns of responding, and the 
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numbers  of  infusions obtained were very similar to those 
observed when discrete infusions of  the drug could be 
obtained by responding. 

Over the tested range of  doses presession injections of  
pentobarbi ta l  or chlorpromazine  did not  reinstate response 
rates to the extent  recorded during d-amphetamine or 
cocaine self-administration sessions. However,  some doses 
of pentobarbi ta l  or chlorpromazine  did increase the number  
of infusions obtained during re ins ta tement  tests by engen- 
dering low rates of  responding for prolonged periods. Under  
the condi t ions  specified by the modif ied progressive ratio 
schedule used in these experiments ,  animals cont inued to 
obtain infusions, despite low rates of responding. 

These findings can be interpreted within the f ramework 
of  the discriminative control  of  behavior by drug states. 
When drugs with similar pharmacological  properties,  known 
to exert  discriminative control  over behavior,  are adminis- 
tered in equally effect ive doses, they have been found to 
produce drug states which are relatively indistinguishable 
from one another  [7,81. Presession injections of  d-ampheta- 
mine or cocaine for monkeys  with histories of self- 
administering one of  these two drugs, are likely to produce 
drug effects that are indistinguishable from the effects  these 
drugs produced when they were self-administered. This 
account  is compatible  with the report  that amphetamine  
and cocaine have similar subjective effects in humans when 
ad ministered intravenously [ 6 ]. 

Drugs which exert discriminative control  over behavior 
but have different pharmacological  properties,  can be 
readily distinguished from one another  [7,8] .  The failure of 
presession injections of  pentobarbi ta l  or chlorpromazine to 
reinstate comparable response rates and patterns of  d- 
amphetamine  or cocaine self-administration behavior,  is in 
keeping with these findings. Since pentobarbi ta l  and chlor- 
promazine have pharmacological  properties very different  
from d-amphetamine or cocaine, it might be expected that 
drug effects produced by pentobarbi ta l  or chlorpromazine  
would be readily distinguishable from the effects  of  ei ther 
d-amphetamine or cocaine [ 81. This in terpreta t ion suggests 
that pentobarbi ta l  or chlorpromazine  did not  reinstate 
similar response rates and patterns of  d-amphetamine or 
cocaine self-administration behavior since the effects  
produced by presession injections of  either chlorpromazine  
or pentobarbi ta l  were distinguishable from the effects 
produced by psychomotor  st imulant  self-administration. 

A phenomenon  similar to the re ins ta tement  effect  has 
been reported [ 11 ]. Discriminative stimuli associated with 
response-contingent  morphine injections exerted behavioral 

control  under  ext inc t ion  condit ions,  only when the session 
was preceded by an inject ion of  morphine.  The reinstate- 
ment  o f  extinguished responding has also been observed in 
monkeys  with histories of  self-administering methohexi ta l  
when they received a presession injection of  pentobarbi ta l  
(R. N. Grove, personal communica t ion) .  

The demonst ra t ion  of  drug-induced increases of  extin- 
guished responding by psychomotor  stimulants,  seen in the 
present exper iments ,  is methodologica l ly  similar to proce- 
dures used in o ther  experiments .  When exterocept ive  
stimuli previously associated with the availability of  food 
re inforcement  were present during ext inct ion,  pipradrol  
[3] and amphe tamine  [101 have both been shown to 
increase response rates of  rats. However  in the exper iment  
using pipradrol [3] ,  rats received the drug each day after  
food re inforcement  was discontinued,  whereas in the pre- 
sent exper iments  responding was extinguished before 
presession drug injections were begun. In Skinner and 
Herons '  exper iment  [10] ,  the description of their  proce- 
dure was too  brief  to determine whether  exterocept ive  
stimulus condi t ions  were the same during re inforcement  
and ext inc t ion  phases of  the experiment .  Fur thermore ,  it is 
difficult  to extrapolate  from this exper iment  since each 
animal received the drug on only one occasion at a single 
dose level. Animals in the present exper iments  received 
repeated administrat ions of  3 dosages of  each drug studied. 

In view of  impor tan t  differences between the procedures 
used to demonst ra te  the reinstatement  of extinguished drug 
self-administration behavior,  and other  behavioral effects of  
psychomotor  st imulant  drugs described in the exper iments  
noted  above, the re ins ta tement  effect merits considerat ion 
as a separate phenomenon.  

The present results suggest that the reinstatement  effects 
may be useful in predicting the ou tcome  of o ther  proce- 
dures designed to assess the reinforcing properties of  drugs, 
in which a test drug is substi tuted for one which monkeys  
reliably self-administer. The finding that cocaine or d- 
amphetamine  will reinstate extinguished responding in 
monkeys  that have been trained to self-administer either of  
the drugs, agrees with the finding that d-amphetamine will 
be sell-administered when subst i tuted for cocaine ill 
monkeys  with cocaine self-administration histories [ 1, 2, 5, 
9] .  The finding that pentobarbi tal  or chlorpromazine did 
not  reinstate responding in the present exper iment  corre- 
sponds to findings from separate exper iments  that these 
drugs do not  maintain responding when substi tuted for 
cocaine or other  psychomotor  st imulant  drugs (Yanagita. 
Ando and Takahashi, personal communica t ion  and [5[) .  
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