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HUANG, D AND M C WILSON Comparattve dt~t rtmmattve sttmulu~ properttes of  dl-c athmone, d-amphetamme, and 
tot ame m rats PHARMACOL BIOCHEM BEHAV 24(2) 205-210, 1986--The dlscnmmative stimulus properties of 
d/-cathmone (all-CAT), d-amphetamine (d-A), and cocaine (COC) were compared and effects of haloperldol pretreatment 
on these properties were studied in rats The ED50's of each drug were also determined Stimulus generahzatlon 0 e , 
greater than 75% of responses occurring on the drug lever) occurred with each of the three training drugs to all three test 
drugs The degree of generahzatlon was less between d-amphetamine and dl-cathmone than between d-amphetamine and 
cocaine or between cocaine and dl-cathlnone No slgmficant differences were observed among the ED50's of each test drug 
obtained in all three training groups Pretreatment with halopendol failed to alter the stimulus properties of dl-cathmone 
Halopendol admmlstratmn did partially antagomze the stimulus complex reduced by d-amphetamine and cocaine It is 
concluded that all three agents share somewhat simdar but not ~dent~cal, stimulus properties The stimulus properties of the 
training dose of d-amphetamine may be somewhat different from those of dl-cathmone and may be more dependent on 
functional dopammerglc pathways 

d/-Cathlnone d-Amphetamine Cocaine Halopendol Dopamme Drug discrimination 

/ - C A T H I N O N E  (1-a-amlnoproptophenone)  is an alkaloid 
that has been isolated from the plant, Catha eduhs Forsk  , 
Celast raceae [29] The leaves  and twtgs of  this plant, which 
is bet ter  known as khat, are extens ive ly  used as a st imulant  
m a way highly remmlscent  o f c o c a  chewing m the Andes  [8] 
Structural ly,  / -ca thmone is very similar to d -amphe tamine  
[27] In addit ion,  pharmacological  studies have demon-  
strated close slmllarttles be tween  the peripheral  act ions o f  
ca thmone  and d-amphetamine  [ l l ,  17, 21, 34] Fur the rmore ,  
both substances  increase locomotor  act ivi ty in mice [7, 10, 
31, 36], reduce antlnOclceptlve act lvl ty  in mtce and rats [22], 
suppress  food intake m rats [35], produce  s te reo typy [1, 10, 
36] and clrchng behavmr  [35] in rats, induce a gusta tory 
avoidance  response  in rats [4], and have been shown to 
function as posi t ive reinforcers  and to disrupt food-  
maintained behavior  in rhesus monkeys  [9] Tole rance  to the 
suppressant  effects  o f  these compounds  on feeding has been 
demonst ra ted  and cross- to lerance reported be tween  dl- 
cathlnone and d -amphe tamine  [5] 

d l -Cathmone ,  hke d-amphetamine ,  re leases  trt tmted nor- 
epinephrine [15] and dopamlne  [12, 13, 14, 32], blocks the 
uptake of  trlt lated dopamlne  [32], decreases  D O P A C  levels  
and Inhibits the firing rate o f  dopamlne  neurons m various 
regions of  the rat bram [20] 

Rats trained to discriminate amphetamine  or  d / -ca thmone  
from saline, respond on the amphetamine-appropr ia te  lever  

'Presently located in the School of Medicine, UAB, Birmingham, 
-'Requests for reprints should be addressed to M Wilson 

when treated with d/ -cathlnone [23] and vtce versa  [26] 
H o w e v e r ,  in spite o f  all the above-ment ioned  similarities, 
Rosecrans ,  et al [23] reported that pre t rea tment  with halo- 
perldol  inhibited the discr iminat ive stimulus proper t ies  of  
d -amphe tamme,  while havmg no effect  on those o f  dl- 
cathlnone These  results suggest that the st imulus propert ies  
of  d / -ca thmone and d-amphetamine  may  not be media ted  by 
identical neurochemtcal  mechanisms  In view of  this findmg, 
and the close resemblance  among  var ious effects  of  
d - amphe t amme  and cocame,  the present  study was under-  
taken to compare  the discr iminat ive sttmulus propert ies  o f  
d/-cathlnone,  d -amphe tamme,  and cocame  and to clarify the 
importance of  dopamlne in mediat ing these stimulus proper-  
ties 

METHOD 

Suble~ ts 

Male Wtstar rats welghmg 200--250 g at the beginning of  
the exper iment  were used Rats were  lndlvtdually housed in 
galvanized cages with free access  to tap water  except  dunng  
the exper imenta l  sesstons R o o m  hghts were  i l luminated 
f rom 0600 to 1800 and ambient  tempera ture  was control led at 
22-23°C After  the tnlUal 7 days of  acchmat lon  to this en- 
v i ronment ,  subjects weights were  reduced to 85% of their  
free feedmg weight  Animals  were  malntamed at this weight 
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206 H U A N G  A N D  W I L S O N  

T A B L E  1 

GENERALIZATION OF THE STIMULUS PROPERTIES ~MONG dl-CATHINONE, COCAINE, AND D-AMPHETAMINE 

Test Drug 

Mean ± SEM % Responding on Drug Lever % Subjects Selecting Drug Lever 
Training Drug Training Drug (N) 

CATH DA COC CATH DA COC 
( 1 0 mg/kg) (0 8 mg/kg) (7 5 mg/kg) ( I 0 mg/kg) (0 9 mg/kg) (7 5 mg/kg) Total 

Sahne 

dI-CATH 

COC 

DA 

0 25 mg/kg 
0 5 mg/kg 
1 0 mg/kg 
2 0 mg/kg 

1 25 mg/kg 
2 5 mg/kg 
5 0 mg/kg 

I0 mg/kg 

0 25 mg/kg 
0 5 mg/kg 
1 0 mg/kg 
2 0 mg/kg 

18 + 5 31 _+ 12 21 +_ 14 0 (18) 0 (21) 0 (23) 

62 + 13" 52 ± 7* 62 _+ 3* 50 (6) 286 (7) 143 (7) 
39 +- 16 61 ± 6* 64 _+ 9* 167 (6) 286 (7) 57 1 (7) 
65 + 16" 83 ± 3* 85 _~ 5* 50 (6) 71 4 (7) 857 (7) 
90-+ 2* 59-+ 15" 73 _+ 17" 83 3 (6) 429  (7) 714  (7) 

58-+ 12" 50 ± 4 3 7 _  9 20 (5) 286 (7) 11 1 (9) 
46-+ 18 57 + 12 30 + 6 20 (5) 286 (7) I1 1 (9) 
58 ± 13" 54 + II 90 _+ 2* 20 (5) 57 I (7) 888 (9) 
88 ± 4* 81 + 3* 72 _+ I1" 80 (5) 857 (7) 77 7 (9) 

3 7 +  10 42_+ II 43 ± II 286 (7) 143 (7) 143 (7) 
73 -+ 11" 78 ± 6* 73 ± 9* 57 1 (7) 71 4 (7) 57 1 (7) 
45 -+ 14 82 _+ 4* 90 _+ 2* 286 (7) 57 1 (7) 85 7 (7) 
76 ÷ 10" 93 + 1" 91 ± 2* 71 4 (7) 100 (7) 85 7 (7) 

30 (6/20) 
35 (7/20) 
70 (14/20) 
65 (13/20) 

19 (4/21) 
19 (4/21) 
61 9 (13/21) 
80 9 (17/21l 

19 (4/21) 
61 9 (13/21) 
61 9(13/21) 
85 7 (18/21) 

*Denotes a significant difference from the corresponding sahne control value, p~<0 05 via two-tailed Student's t-test 

t h r o u g h o u t  the  experament  by  daily feeding of  appropr i a t e  
a m o u n t s  of  l abo ra to ry  c h o w  fol lowing each  expe r imen t a l  
sess ion  

Dru~..s 

d / - C a t h i n o n e  HCI was syn thes i zed  us ing a p rev ious ly  re- 
por t ed  m e t h o d  [30] and  a n a l y z e d  by Dr R F B o r n e  m the  
D e p a r t m e n t  of  Medic ina l  Chemis t ry ,  Un ive r s i ty  of  
Miss iss ippi  School  of  P h a r m a c y  O t h e r  drugs  used  Included 
d - a m p h e t a m i n e  sulfate  (Smi th  K h n e  and  F r e n c h  Labora -  
tor ies) ,  coca ine  HC1 (Merck ,  Sharp  and  Dohme) ,  and  halo- 
per ldol  (McNei l  Labo ra to r i e s )  All d rug  so lu t ions  excep t  for  
ha loper ldo l  were  p r epa red  by  d isso lv ing  each  c o m p o u n d  m 
phys io logica l  sal ine Ha loper ldo l  so lu t ions  were  p r e p a r e d  by  
d isso lv ing  the  c o m p o u n d  in w a r m  lactic acid solut ion (0 01 
ml pe r  mg of  h a l o p e n d o l )  and  then  di lut ing with dls td led 
w a t e r  All drugs  were  in jec ted  IP m a vo lume  of  1 0 ml/kg of  
body  weigh t  Wi th  the  excep t ton  of  h a l o p e n d o l ,  all dosages  
were  ca lcu la ted  on  the  bas is  of  the  c o r r e s p o n d i n g  sal ts  

Apparatu 

The  e x p e r i m e n t s  were  c o n d u c t e d  m c o m m e r c m l  ope ran t  
c h a m b e r s  equ ipped  wi th  2 levers ,  and  a r e i n f o r c e m e n t  cup  
m o u n t e d  midway  b e t w e e n  the  levers  R e i n f o r c e m e n t  con-  
s is ted of  de l ivery  of  a single 45 mg food pel let  (B iose rv ,  Inc , 
F r e n c h t o w n ,  N J) E xpe r i m en t a l  con t ingenc ie s  were  pro- 
g r a m m e d  wi th  e l e c t r o m e c h a n l c a l  cont ro l  e q u i p m e n t  

Dts~ rmunatton 7tatntng 

Subjec ts  were  r a n d o m l y  ass igned  to th ree  expe r imen t a l  
g roups  of  12 an imals  each  Bar  p ress  t ra in ing  initially con-  
s ls ted  of  daily 20-rain sess ions  fo l lowing an IP in jec t ion  of  
no rma l  sal ine,  10 mln pr ior  to ses s ion  onse t  Ha l f  o f  the  
an imals  in each  g roup  were  r andomly  ass igned  to press  the  
left lever  and  the  o the r  half ,  the  r ight  l ever  for  food rein- 
f o r c e m e n t  The  schedu le  r e q u i r e m e n t s  were  gradual ly  m- 

c reased  m specif ic  i n c r e m e n t s  f rom FRI  to FR30 The  train-  
ing cr i te r ion  for  each  rat io  s tep  was  met w h e n  8WA of all 
r e s p o n s e s  pr ior  to comple t i on  of  the  first re in forced  rat io  
occu r r ed  on  the  co r rec t  l ever  for th ree  consecu t ive  sess ions  

The  second  phase  of  bar  press  t ra in ing  was s ta r ted  im- 
media te ly  af ter  the t ra in ing  cr i te r ion  for  FR30 re spond ing  
had been  r e a c h e d  in phase  1 Subjec t s  were  then  t ra ined  to 
press  the  lever  on which  r e s p o n d i n g  was not  re inforced  m 
phase  1 The  th ree  subjec t  g roups  were  in jected IP with 
e i the r  d / - ca th inone  (0 5 mg/kg),  d - a m p h e t a m i n e  sulfate (0 9 
mg/kg),  or  coca ine  HC1 (7 5 mg/kg) 10 mln pr ior  to each  
sess ion  The  dose  of  d / - c a t h m o n e  was la ter  inc reased  to 1 0 
mg/kg due to unsa t i s fac to ry  resu l t s  ob ta ined  m t ra ining with 
the  initial dose  The  same  t ra in ing  cr i te r ion  and  s equence  of 
schedu le  r e q u i r e m e n t s  were  used  as m phase  1 

Drug d | sc r lmmat~on  t ra in ing  was  ini t iated af te r  the t ram-  
mg cr i te r ion  had been  r eached  on the  second  lever  Dis- 
c r imina t ion  t ra in ing  cons i s t ed  o f d a d y  20 min sess ions  dur ing  
which  the two  sets  of  p r e t r e a t m e n t s  (drug or  sahne)  em- 
p loyed  m the  p r ev ious  t ra in ing  sess ions  were  admin i s t e r ed  in 
a doub le  a l t e rna t ion  s e q u e n c e  R e i n f o r c e m e n t  resul t ing  f rom 
re spond ing  on a given lever  was  a lways  a s socmted  w~th 
e i the r  the drug  or  sahne  s ta te  m a par t icu lar  subjec t  The  
doub le  a l t e rna t ion  s equence  was used to insure  tha t  the 
n u m b e r  of  r e in fo rcemen t s  assoc ia ted  with e i the r  the right or  
left lever  would  be  s imilar  This  p rocedu re  also t ended  to 
min imize  any  lever  p re fe rence  F u r t h e r m o r e ,  the p robabd l ty  
tha t  the  re in forced  lever  for  a g iven  sess ion  was  the same  or  
oppos i te  l ever  on  which  r e s p o n d i n g  was re in forced  dur ing  
the p reced ing  sess ion ,  were  equal  The  s equence  was re- 
pea ted  until  the a f o r e m e n t i o n e d  t ra in ing  cr i ter ion,  I e , 80e/c 
or  more  of  all r e s p o n s e s  pr ior  to m~tial r e in fo rcemen t ,  oc- 
cu r r ed  on  the  co r rec t  l ever  for th ree  consecu t ive  sess ions .  
had b e e n  a c h i e v e d  

Sub~tttutton Te~t~ Wtthout Ptetreattnent 

Subs t i tu t ion  sess ions  differed from the t ra in ing sess ions  
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TABLE 2 
MEDIAN EFFECTIVE DOSE (ED50s)* DETERMINED FROM 

DRUG G E N E R A L I Z A T I O N  TESTS CONDUCTED WITH IP SALINE,  
d / -CATHINONE,  d -AMPHETAMINE,  AND COCAINE IN RATS 

I RAINED TO DISCRIMINATE 1 0 mg/kg d / -CATHINONE,  0 9 mg/kg 
d -AMPHETAMINE,  OR 7 5 mg/kg COCAINE FROM SALINE 

Test Drug Training Drug ED50* mg/kg (95% CI) 

d/-Cathmone d/-Cathmone 0 77 (0 35- 1 68) 
d-Amphetamine 0 55 (0 22- 1 39) 
Coca, ne 1 27 (0 25- 6 46) 

d-Amphetamine d/-Cathomne 0 91 (0 22- 3 69) 
d-Amphetamine 0 51 (0 27- 0 97) 
Cocaine 0 45 (0 16- 1 25) 

Cocaine d/-Cathmone 6 34 (2 78-14 45) 
d-Amphetamme 7 95 (3 93-16 06) 
Cocaine 4 71 (2 45- 9 06) 

*The lowest dose calculated by the method of Lltchfield and Wll- 
coxon I18] whmh resulted m 80% responding on the drug lever 
during generahzatmn testing, m 5(Y~ of the subjects 

m that responding on nexther lever was reinforced The ses- 
s,on was terminated either after 90 responses had occurred 
on either lever or after 8 mln of the sessmn had elapsed, 
whmhever occurred first The total number of responses m 
each substitution sessmn may therefore range from 90 to 179 
(i e , with 90 responses on one lever and 89 responses on the 
other) Substitution tests were conducted weekly on Fridays 
with training sessions conducted Monday through Thursday 
Efforts were made to insure that for a given subst~tutlon test, 
half of the subjects received the treatment followmg a S 
(sahne) training day and the other half following a D (drug) 
training day Ten mm prior to testing, subjects in each group 
were removed from the home cage, injected IP with sahne or 
one of the doses ofd/-cathmone (0 25, 0 5, 1 0, or 2 0 mg/kg), 
d-amphetamine (0 25, 0 5, 1 0, or 2 0 mg/kg), or cocaine 
(1 25, 2 5, 5 0, or 10 mg/kg) and returned to the home cage 
All three subject groups were tested with all three drugs 
Doses of test drugs were administered in a random order 
Testing with one drug was completed prior to testing with 
another agent Generahzatlon from a training drug to a test 
drug was defined as having occurred when 80% or more of 
the total responses dunng a substitution test occurred on the 
drug lever Using this criterion, the ED50 values and 95% 
confidence intervals were determined using the method of 
Lltchfield and Wflcoxon [18], for each test drug m each of 
the 3 experimental groups 

Subst t tut ton gest~ ~ tth Pre treatment  

Forty rain prior to testing, subjects were rejected IP with 
sahne or halopendol (0 07 or 0 15 mg/kg) and returned to the 
home cage Ten mm prior to testing, subjects were injected 
IP with dl-cathlnone, d-amphetamine, or cocaine and re- 
turned to their home cages The doses of d/-cathlnone, 
d-amphetamine, and cocaine were ! 35, 0 6, and 8 4 mg/kg, 
respectively These values correspond to the ED75 of each 
compound determined from the previously determined gen- 
erahzatlon gradmnts Each compound was tested only in the 
group of ammals trained to d~scriminate that same compound 
from sahne 

RESULTS 

Table I presents the generahzatlon data of d/-cathmone, 
d-amphetamine, and cocaine in rats trained to discriminate 
1 0 mg/kg of dl-cathmone,  0 9 mg/kg of d-amphetamine, or 
7 5 mg/kg of cocaine, respectively, from sahne Complete 
stimulus generahzatmn (at least 80%, of responses occurred 
on the drug lever during the substitution tests) resulted be- 
tween the training dose of dl-cathinone and cocaine Com- 
plete generahzatlon did not occur between the training dose 
of d/-cathmone and d-amphetamine, although rats trained 
with d/-cathlnone produced an average of 76 -  + 10% of re- 
sponding on the drug lever when treated with the high dose 
of d-amphetamine Complete stimulus generahzatlon oc- 
curred between the training dose of d-amphetamine and dl- 
cathlnone and cocaine and between the training dose of co- 
came and dl-cathmone and d-amphetamine Furthermore, 
greater than 75% of those ammals trained to d~scrlmlnate 
cocaine and sahne responded on the drug lever following 
amphetamine or cocaine treatment Likewise, over 75% of 
the animals trained to discriminate d-amphetamine from 
sahne tended to respond on the drug lever following cocaine 
administration However,  this was not true following dl- 
cathmone treatment Only 42 9%, of the subjects chose the 
d-amphetamine lever after treatment w~th the h~ghest dose of 
d/-cathlnone Subjects trained to discriminate d/-cathinone 
from sahne selected the drug lever following pretreatment 
wtth the highest dose of cocaine However,  only 71 4% of the 
subjects chose the drug lever following treatment with the 
largest dose of d-amphetamine Therefore, generahzatmn be- 
tween cocaine and cathmone and cocame and d-amphet- 
amme appeared greater than between d/-cathmone and d-am- 
phetamine 

Table 2 presents the ED50's of d/-cathlnone, 
d-amphetamine, and cocaine calculated from the generahza- 
tmn gradmnts of all three compounds obtained m each of the 
three groups of rats The effect chosen to generate these 
values was defined as 80eA responding on the drug lever m 
generahzatmn testing No slgmficant differences were found 
among the ED50's of each test compound determined ,n all 
three training groups However,  the ED50 for 
d-amphetamine in cathlnone trained subjects was almost 
twice that of d-amphetamme m rather cocame or 
d/-cathinone-treated subjects Therefore, ~t appears that the 
stimulus propemes of d-amphetamine more closely resemble 
those of cocaine than those of dl-cathmone 

Table 3 presents the results of halopendol pretreatment 
on the stimulus properties of d/-cathlnone, d-amphetamine, 
and cocaine Cathmone's stimulus propemes d~d not appear 
to be as sensmve to disruption by halopendol as did those of 
cocaine or especially d-amphetamine Both doses of haloper- 
idol reduced the mean+SEM percent responding on the drug 
lever following d-amphetamine admlmstration below the 
8WA, criterion, even for the calculated ED75 dose Further- 
more, only 4 of 12 d-amphetamine-treated subjects selected 
the drug lever following pretreatment w~th the two doses of 
halopendol Likewise, only 10 of 14 cocaine-treated subjects 
chose the drug lever after halopendol pretreatment as com- 
pared to all subjects choosing the drug lever when sahne 
preceded the cocaine injectmn, indicating that haloperldol 
partly blocked cocaine's stimulus complex Examlnatmn of 
the percent of responding on the drug lever data also md> 
cares that the values for sahne versus halopendol pretreat- 
ment do not overlap for cocaine treatment suggesting some 
antagomsm, even though the percent of response occurring 
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T A B L E  3 

EFFECTS OF HALOPERIDOL (H) PRETREATMENT ON THE STIMULUS PROPERTIES OF IP 
dI-CATHINONE (dl-CAT. 1 35 mg/kg), d-AMPHETAMINE (d-A, 0 6 mg/kg), OR COCAINE HCI (COC, 8 4 mg/kg) 

IN RATS TRAINED TO DISCRIMINATE 1 0 mg/kg dI-CAT, 0 9 mg/kg d-A. OR 7 5 mg/kg COC, 
RESPECTIVELY, FROM SALINE 

Percent responding 
on drug lever Ratio of 

Pretreatment lever 
(mg/kg, IP) Treatment N Mean _+ SEM p value** selection 

S d/-CAT 6 90 25 -+ 4 58 - -  5/6 (83 3%) 
H 0 07 dI-CAT 6 94 87 -+ 2 86 0 55 6/6 (100 0%) 
H 0  15 dI-CAT 6 84 23 -+ 477 0 178 4/6 (66 7%) 

S d-A 6 81 33 -+ 376 - -  5/6 (83 3%) 
H 0 0 7  d-A 6 65 73 -+ 829" 0 134 1/6 (16 7%) 
H 0  15 d-A 6 6293 -+ 11 11" 0315 3/6 (500%) 

S COC 7 96 21 -+ 2 56 - -  7/7 (100 0%) 
H 0 0 7  COC 7 81 13 -+ 705 0059 5/7 (71 4%) 
H 0  15 COC 7 80 54-+ 784 0 146 5/7 (71 4%) 

*Denotes those instances where the mean _+ SEM percentage of responding on drug lever faded to 
reach the generalization criterion (equal to or above 80% rounded to the nearest percent, drug-lever 
responding) used m defining the training criterion The stimulant doses used m th~s drug interaction 
phase of the study were the ED75 values calculated for achlewng the training criterion 

**Two-tailed Student's t-test 

on the drug lever  is still above  cri terion levels  There  was no 
indication using ei ther  the percent  of  animals responding or 
the drug lever ,  or  percent  of  responses  on the drug lever  
measures  that haloperldol  pre t rea tment  interfered with 
ca th lnone ' s  st imulus complex  

DISCUSSION 

In general ,  the results of  the present  s tudy demonst ra te  a 
cross-general iza t ion among d l -ca thmone,  d -amphetamine ,  
and cocaine  in rats trained to discr iminate  these drugs f rom 
saline Al though a comple te  generahzat lon  did not occur  
from d l -ca thmone  to any of  the doses  of  d -amphe tamine  
tested,  it was observed  that rats trained to discriminate dl- 
cathlnone f rom saline made an average  of  75 8% responses  
on the d / -ca th lnone lever  when t reated with 2 0 mg/kg of  
d -amphe tamine  These  data  seem to indicate a t rend that a 
comple te  general izat ion f rom d/-cathinone to d -amphe tamine  
may be obtained with higher doses  o f  d -amphe tamine  How-  
ever .  higher  doses  o f  d -amphe tamine  nonselect lvely  sup- 
pressed responding below cri terion levels  The  finding that 
similar ED50 ' s  were  obtained when ei ther  d / -ca thmone  or  
d -amphe tamine  was tested in rats trained to d~scnmmate 
ei ther  d l -cathlnone or  d -amphe tamine  f rom saline is in 
agreement  with data  repor ted  by Rosecrans  et al [23] and 
Schech te r  et al [26] 

D 'Mel lo  and Sto lerman [3] repor ted  that higher  ED50 ' s  
for d -amphe tamine  and cocaine  were  obtained in cross-  
generahzat lon  tests,  as compared  to those values obtained 
when  each drug was tested m rats t rained to discr iminate  that 
same drug f rom saline These  authors  suggested that their  
data  may indicate some difference in the discr iminat ive 
st imulus p roper t | e s  o f  the two drugs In the present  study, 
however ,  statistically similar ED50 ' s  were  obtained when 
d -amphe tamine  and cocaine  were  tes ted m rats trained to 
discr iminate  e i ther  drug from sahne H o w e v e r ,  the ED50 for 
cocaine  m cocaine  trained rats was only approximate ly  half  

that of  the ED50 obtained in d -amphe tamine  trained sub- 
jec ts  Similar  ED50 ' s  for d -amphe tamine  were  obtained in 
both cocaine  and d-amphetamine  treated subjects 

Pre t rea tment  with haloperldol  failed to alter d l -ca thmone 
dlscrlmlnablhty,  therefore ,  these data suggest that the 
st imulus proper t ies  of  d / -cathlnone are not mediated by 
dopamlnerglc  sys tems The results are consistent  with data 
repor ted  by Rosecrans  et al [23] in which haloperldol  pre- 
t rea tment  (0 1 mg/kg) failed to antagonize the stimulus prop- 
ertles o f  d/ -cathlnone,  but  did indeed antagonize those of  
d -amphe tamine  Cathlnone has been reported to both pos- 
sess affinity for peripheral  serotonln receptors  [6] and to 
cause the release of  serotonin from stnatal  tissue [16]. 
suggesting that perhaps the discr iminat ive complex  Induced 
by this agent is dependent  on both  serotonerglc and 
dopamlnerglc  processes  Therefore ,  t rea tment  with a 
dopamtne antagonist  may not be capable by itself of  signifi- 
cantly disrupting these stimuli 

Al though the stimulus propert ies  of  d-amphetamine  and 
cocaine  were  reduced by pre t rea tment  with ha lopendol ,  it 
was surprising that a greater  antagonism was not observed  
Severa l  previous  reports  have shown that pre t rea tment  wlth 
haloperldol  antagonizes  the stimulus propert ies  of  
d -amphe tamine  [2, 23, 24. 25] and cocaine  [2,19] in rats 
Al though the mean percent  of  responding on the 
d -amphe tamine  lever  was not slgmficantly reduced by halo- 
perldol  as compared  to saline pre t rea tment ,  only four  out  of  
twelve  animals treated with 0 6 mg/kg d-amphetamine  chose 
to respond on the d-amphetamine  lever  In addition, the 
mean percentage of  responding on the d-amphetamine  lever  
fol lowing haloperidol  pre t rea tment  failed to reach the gen- 
erahzat lon cri terion These  data seem to suggest that pre- 
t rea tment  with haloperldol  did indeed influence the stimulus 
propert ies  of  d-amphetamine ,  al though complete  antagonism 
did not result  Ha lopendo l  also reduced the number  of  sub- 
j ec t s  choosing the drug levels  fol lowing cocaine  dosing, 
when compared  to the saline controls  which supports  prevl- 
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ous repor t s  o f  an tagonism of  c o c a m e ' s  st imulus proper t tes  
w~th dopammerg tc  antagonis ts  

Since more  comple te  an t agomsm had not  been  obse rved ,  
~t was hypo thes i zed  that  pe rhaps  the haloper ldol  used m thts 
s tudy had d e c o m p o s e d  Chemical  analysis  o f  th~s c o m p o u n d  
showed  that  its m p [148°C, as compa red  to h tera ture  m p 
(Merck Index,  nmth  ed ) 148 0-149 4°C], and infrared and 
tH-NMR spectral  data  were  all cons i s t en t  with the s t ructure  
o f  ha lopendo l  

In conclus ion ,  the resul ts  o f  the p re sen t  s tudy suggest  that  
d / - ca thmone ,  d - am phe t amine ,  and cocame  share  a slmtlar 
but not identical s t tmulus complex  The invo lvement  of  
dopammerg~c sys tems  in these  st imulus p rope rhes  is 
eqmvoca l  The possibil i ty that  the st imulus proper t ies  of  
c a thmone  may be partmlly medtca ted  by serotonerg~c sys- 

terns should  be cons ide red  These  data  s t rongly suggest  that  
the st imulus complex  assoc ta ted  with d - a m p h e t a m i n e  or co- 
came  ts more  d e p e n d e n t  on dopammerg t c  t ransmtss ton  than 
ts that  o f  d / -ca th lnone  H o w e v e r ,  ~t also appears  that  the 
st imulus proper t tes  of  coca ine  and d - amp h e t ami n e  are not  
totally d e p e n d e n t  on dopamlnerg tc  funct ion 
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