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POLING, A. AND J. B. APPEL. Effects of quipazine on behavior under a multiple schedule of reinforcment. PHARMAC. 
BIOCHEM. BEHAV. 8(4) 491-492,  1978. - The effects of three doses of quipazine (1.0, 5.0 and 10.0 mg/kg) on the 
performance of rats under a multiple fixed-ratio 15 fixed-interval 60-sec schedule of food reinforcement were examined. In 
the absence of drug, response rates under the fixed-ratio component were much higher than response rates under the 
fixed-interval component. Rates under the fixed-ratio component were decreased by quipazine in dose-dependent fashion, 
while response rates under the fixed-interval component were increased by the lowest dose and decreased by the two 
higher doses of the drug. 

Quipazine Multiple-schedule Rate-dependency 

QUIPAZINE (2-piperazinyl quinol ine) ,  a putat ive serotonin 
( 5 - H T )  agonist [2, 4, 6] ,  has recent ly  engendered consider- 
able research interest.  In rats, the discriminative st imulus 
propert ies  of  this c o m p o u n d  are similar to those o f  LSD 
and are blocked by 5 - H T  antagonists such as methio-  
thepin,  cyproheptadine ,  and cinanserin [8] .  Moreover,  the 
disruptive (rate-decreasing) effects  of  quipazine,  LSD, 
psilocybin,  and mescaline on fixed-ratio per formance  are 
potent ia ted  by pre t rea tment  with compounds  such as 
p-chlorphenylalanine and 5 ,7 -d ihydroxyt ryp tamine ,  which 
lower the concen t ra t ion  of  5 - H T  in brain [2 ] .  

The effects of  quipazine on per formance  under  sche- 
dules of  re inforcement  o ther  than fixed-ratio have not  yet  
been evaluated and consequent ly  cannot  be compared  with 
those of  o ther  drugs. Many behavioral ly active agents 
decrease the high rates o f  responding typical ly obta ined 
under  f ixed-rat io schedules, while increasing lower  response 
rates, such as those engendered by fixed-interval  schedules 
[5 ,7] .  The present s tudy therefore  examined  the effects  of  
three doses of  quipazine on per formance  under  a mult iple  
f ixed-ratio 15 f ixed-interval  60-sec food re inforcement  
schedule. 

METHOD 

Animals 

Three adult male Sprague-Dawley rats, maintained at 
85% of  free-feeding weights, were  used. They had previ- 
ously served in a signal de tec t ion  exper iment  and had 

received acute,  in t raper i toneal  (IP) adminis t ra t ion of  mor-  
phine sulfate. 

Apparatus 

A Lehigh Valley Electronics ( M o d e l l 3 1 6 ) o p e r a n t  
condi t ioning chamber  was equipped with two levers and a 
0 . 1 0 m l  liquid dipper. The chamber  was enclosed in a 
sound-at tenuat ing cubicle;  e lec t romechanical  cont ro l  and 
recording equ ipment  were located in an adjoining room. 

Procedure 

During the first session, each animal was exposed to 100 
response- independent  presentat ions o f  the dipper, filled 
with sweetened condensed milk. Dipper  presentat ions 
occurred at 45-sec intervals. At  the end of  this session, all 
animals were observed to drink from the raised dipper. 
During the second session, a f ixed-ratio (FR I) schedule 
was imposed for left-lever presses. Under  this schedule,  the 
dipper was presented fol lowing each response. The second 
session terminated  after  30 dipper  presentat ions had been 
earned. During the third session, a tone of  2-min durat ion 
was scheduled to occur  at 2-min intervals. During the 
absence of  the tone,  responses were reinforced under  an 
FR 1 schedule. When the tone was present,  lever presses 
were reinforced under  a f ixed-interval  5-sec (FI 5-sec) 
schedule,  where dipper  presenta t ion fol lowed the first 
response emi t ted  at least 5 sec after the preceding dipper  
presentat ion.  The third and all subsequent  daily sessions 
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TABLE 1 

MEAN RESPONSES PER MINUTE BY EACH ANIMAL UNDER ALL EXPERIMENTAL CONDITIONS 

Quipazine Dose (mg/kg) 

FI 60-sec Component FR 15 Component 

Baseline 1 5 10 Baseline 1 5 10 

S-1 13.1 (12.0-14.4) 16.1 7.9 0 68.4 (62.1-79.3) 58.9 34.2 0 

S-2 18.4 (16.7-21.2) 23.4 6.2 0 90.7 (84.9-99.4) 65.5 11.3 0 

S-3 15.4 (13.2-17.9) 19.2 3.1 0 77.4 (70.2-81.1) 59.0 9.7 0 

Conditions are labelled according to the dose of quipazine given. The first number under Baseline represents mean control response 
rate during the sessions which immediately preceded drug injections; the numbers in parentheses represent the range of response rates 
across these three control sessions. 

were one  hr  in length .  Over  a n u m b e r  o f  sessions fo l lowing 
in i t i a t ion  of  the  tone ,  response  r e q u i r e m e n t s  were gradual ly  
raised to FI  60-sec in the  p resence  of  the  tone ,  and  F R  15 
in the  absence  of  the  t one  (i.e., a mul t ip le  FR 15 FI  60-sec 
schedule  was in ef fect ) .  

When  all an imals  cons i s t en t ly  r e s p o n d e d  u n d e r  the  
mul t ip le  FR 15 FI  60-sec schedule ,  an in jec t ion  reg imen 
was begun  in which  subjec ts  received saline or  1.0, 5.0 or  
10 mg/kg  of  qu ipaz ine  (IP) 30 min  pr io r  to  each  session. 
Doses are expressed  in t e rms  o f  the  to ta l  salt. Quipaz ine  
was dissolved in i so ton ic  saline,  p repared  so t ha t  the  vo lume  
in jec ted  was always 1 ml /kg  of  b o d y  weight .  Each an imal  
received each  dose a single t ime,  in an  i r regular  order .  Drug 
was given on ly  when  the  m e a n  response  rates  dur ing  b o t h  
the  F R  and  FI  c o m p o n e n t s  had  ev idenced  no  obv ious  t r end  
across th ree  consecut ive  sessions: saline in jec t ions  (1 ml /kg)  
p receded  all o t h e r  sessions. 

RESULTS 

Table  1 shows m e a n  responses  per  m i n u t e  by  each 
an imal  u n d e r  all e x p e r i m e n t a l  cond i t i on .  Dur ing  basel ine  
(saline con t ro l )  sessions,  each an imal  r e sponded  at a 
relat ively low overall  ra te  ( 1 3 - 1 9  r e s p o n s e s / m i n u t e )  u n d e r  
the  FI  60-sec c o m p o n e n t ,  and  at a m u c h  h igher  overall  ra te  
( 6 8 - 9 1  r e s p o n s e s / m i n u t e )  u n d e r  the  F R  15 c o m p o n e n t .  
Quipaz ine  p r o d u c e d  dos e - dependen t  decreases  in the  ra tes  
m a i n t a i n e d  u n d e r  the  F R  15 c o m p o n e n t ,  wi th  no  re- 
spond ing  occur r ing  w h e n  the  10 mg/kg  dose was given. The  
lowest  dose of  qu ipaz ine  (1 mg/kg)  increased response  rates  

u n d e r  the  FI  60-sec c o m p o n e n t ,  whi le  the  h igher  doses 
decreased response  rates  u n d e r  this  c o m p o n e n t .  No animal  
r e s p o n d e d  u n d e r  the  FI  60-sec c o m p o n e n t  w h e n  the  10 
mg/kg  dose was given. 

DISCUSSION 

The  ef fec ts  of  qu ipaz ine  in the  p resen t  s tudy  d e p e n d e d  
con jo in t l y  on  the  dose admin i s t e red  and the  basel ine 
response  ra te  m a i n t a i n e d  in the  absence  of  the  drug: the  
lowest  dose increased a low ra te  ope ran t  (FI  r e spond ing)  
and  decreased a h igh rate ope ran t  (FR  responding) ,  while 
h igher  doses reduced  respond ing  regardless of  basel ine rates.  
Similar effects ,  which  have been  t e rmed  r a t e -dependen t ,  
have been  r epo r t ed  for  a var ie ty  of  behaviora l ly  active 
c o m p o u n d s  [5 ,7 ] .  The abi l i ty  of  qu ipaz ine  to decrease 
response  rates u n d e r  a f ixed-ra t io  schedule  has  also been  
n o t e d  e lsewhere  [2 ] .  

R a t e - d e p e n d e n t  effects  have been  previously  descr ibed 
for  LSD [1 ,3 ] .  Thus,  the  effects  of  LSD and qu ipaz ine  o n  
schedu le -con t ro l l ed  behav io r  seem to  be similar,  as are the i r  
d iscr iminat ive  s t imulus  p roper t i e s  [ 8 ] .  However ,  a var ie ty  
of  d i f fe ren t  pha rmaco log ica l  agents  (e.g., a m p h e t a m i n e ,  
ba rb i tu ra t e s )  p roduce  r a t e -dependen t  effects ,  aild the  f ind- 
ing t ha t  LSD and  qu ipaz ine  similarly ef fec t  schedule-con-  
t ro l led  behav io r  does  no t  necessari ly  indica te  t ha t  these  
c o m p o u n d s  act t h r o u g h  similar pharmaco log ica l  mecha-  
nisms (e.g., cen t ra l  s e ro ton in  agonism)  a l t hough  o t h e r  
evidence suggests t ha t  they  do [2, 4, 6 ] .  

1. Appel, J. B. 
reinforcement. Psychopharmacology 21: 174-186 ,  1971. 

2. Appel, J. B., J. A. Joseph, E. Utsey and L.L. Hernandez. 
Sensitivity to psychoactive drugs and the serotonergic neuronal 
system. Communs Psychopharmac. 1977, in press. 

3. Dykstra, L. A. and J. B. Apel. Lysergic acid diethylamide and 
stimulus generalization: Rate-dependent effects. Science 177: 
720-722,  1972. 

4. Green, A. R., M.B.H.  Youdim and D. G. Grahame-Smith. 
Quipazine: Its effects on rat brain 5-hydroxytryptamine metabo- 
lism, monoamine oxidase activity and behavior. Neuropharma- 
cology 15: 173-179,  1976. 

REFERENCES 

Effects of LSD on time-based schedules of 5. Kelleher, R. T. and W. H. Morse. Determinants of the specificity 
of the behavioral effects of drugs. Ergebnisse der Physiologie 60: 
1-56 ,  1968. 

6. Rodriguez, R. Antagonism of tremorine-induced tremor by 
serotonergic agents in mice: Interactions with levodopa.. Life 
Sci. 13: 685-691 ,  1972. 

7. Weiss, B. and V. G. Laties. Behavioral Pharmacology: The 
Current Status. New York: Plenum Press, 1976. 

8. White, F. J., D. M. Kuhn and J. B. Appel. Discriminative 
stimulus properites of quipazine. Neuropharmacology, 1977, in 
press. 


