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MACKEY, W B AND D VAN DER KOOY Neurolepncs block the posmve reinforcing effects of amphetamine but not of 
morphine as measured by place condltlomng PHARMACOL BIOCHEM BEHAV 22(1) 101-105, 1985.--The role of 
dopamme brmn systems m medmtmg the rewarding effects of opmtes and stimulants was investigated using the condRmned 
place preference paradigm The effects of the neuroleptms a-flupenttxol (0 8 mg/kg, IP) and halopendol (1 0 mg/kg, IP) 
were tested against the place preferences produced by morphine sulphate (1 0 and 5.0 mg/kg, SC), d-amphetarmne sulphate 
(l 0 mg/kg, IP) and cocaine hydrocMonde (5 0 mg/kg, IP) Amphetamine place preference was successfully blocked but 
neurolepnc pretreatment had no effect on the place preferences produced by cocaine and morplune, a-Flupentlxol alone 
produced no place condRtomng These results support the hypothesis of dopamme involvement m amphetamine reward 
However, morphine reward, as measured by the condmoned place preference paradigm, appears not to be cnttcally 
dependent on brain dopamine systems 

Reward Morphme NeurolepUcs Dopamme Amphetamine Cocaine Place condttiomng 

THERE ,s a great deal of  evidence for the involvement of  
dopamine in the reward produced by many psychoactive 
drugs. Most convincing in this regard is the evidence for 
amphetamine and cocaine [17, 18, 21, 24, 25, 26, 27], two 
psychoactive drugs with known agonlst effects at dopamine 
synapses [ 13] However,  for the opiates, the involvement of 
dopamine m reward is less clear This evidence primarily 
consists of  studies correlating intracranlal morphine self- 
administration sites in the ventral tegmental area to the loca- 
tions of dopamlne fields [2, 3, 4] and two place preference 
studies in which heroin place preference was attenuated by 
the neuroleptics pimozide and haloperidol [5,22]. Other 
studies find httle role for dopamine in morphine reward 
[10,19] and mstead lmphcate other pharmacological systems 
[6, 8, 12]. 

The present experiments were performed to investigate 
the effects of  the neuroleptlcs a-flupentixol and halopendol 
on the conditioned place preferences produced by morphine, 
cocaine, and amphetamine. As a measure of drug reward, 
the conditioned place preference paradigm was chosen over 
other paradigms because of its sensitivity (particularly with 
morphine [15]) and because testing is performed drug-free. 
Testing in a drug-free state is particularly important since in 
other paradigms, in which animals are tested while under the 
effects of drugs, interpretation of a drug's  motivational prop- 
erties may be confounded by its other effects In our experi- 
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ments the motonc effects of  neuroleptics (which may have 
led to incorrect interpretation of  data in at least one study 
[12,19]) were avoided by testing drug-free. 

We now report  that morphine (1.0 and 5.0 mg/kg SC), 
cocmne (5.0 mg/kg, IP) and amphetamine (1.0 mg/kg, IP) all 
produced significant place preferences,  and that am- 
phetamine place preference was blocked by a-flupentixol 
whereas cocaine and morphine place preferences were not. 
These results suggest that dopamme involvement is not criti- 
cal in opiate reward. 

METHOD 

Seventy-eight adult male Wlstar  rats (Charles River) 
weighing 250-400 g were used. The rats were housed indi- 
vidually throughout all handling and condl0omng procedures 
in a room kept at 22°C and lit from 0900 to 2100 hr. Purina rat 
chow and tap water were available ad lib. 

The place conditioning procedures used were very similar 
to those used by Mucha et al [15]. Briefly, conditioning took 
place for each rat in one of  two boxes which differed in 
colour, texture and smell. One had black walls and a black 
Plexlglas floor which was wiped with a 2% vinegar solution 
just  prior to placing each rat inside it. The other box had 
white walls and a wood chip floor which gave off a slight 
smell of  wood. Each rat received injections of a drug on one 
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day and vehicle on the next and this continued for a total of 
six days. Only six days were used to mimmlze tolerance to 
the neurolept~cs When injected with the drug (morphine, 
amphetamine or cocaine) a rat was placed immediately in 
one of the boxes and on alternate days, when rejected with 
saline vehicle, it was placed m the other box Each paanng 
lasted 30 minutes The order of drug and vehicle presentation 
and the choice of which environment rats received drug in- 
jections in was counterbalanced for the rats m each group 

On the seventh day each rat was placed into a larger, 
rectangular test box which consisted of environments similar 
to the conditioning boxes at each end separated by a smaller 
grey area ("neutral zone")  The time that each rat spent on 
each of the two ends was recorded over a ten minute period 

We tested three drugs (morphine sulphate, cocaine hy- 
drochlonde and d-amphetamine sulphate) for their ability to 
produce place preferences The effect ofneuroleptlcs flupen- 
tlxol and/or haloperidol) were tested against each of these 
drugs In the first experiment two groups of rats (n=6) were 
gwen saline vehicle rejections 2 5 hours prior to injections of 
1 0 mg/kg or 5 0 mg/kg morphine sulphate SC on the opiate 
pairing days On alternate days they received two vehicle 
control injections 2 5 hours and immediately before being 
placed into the other box To test the effect of neuroleptlcs on 
the morphine conditioning two other groups were treated as 
above except that a 0 8 mg/kg IP dose of a- 
flupentlxol was gwen instead of the vehicle 2 5 hours prior to 
each of the six conditioning trials Neuroleptlc injection was 
given prior to both drug and vehicle conditioning trials in 
order to maximize its pharmacological blockade properties 
and minimize any possible motivational properties of 
neuroleptlcs which could be specifically paired w~th one en- 
vironment The pretreatment time of 2 5 hours was chosen 
so that the peak neurolepuc effect would occur when the test 
drug of interest was administered [9] More recent evidence 
suggests that four hours may be reqmred for a-flupent~xoi to 
reach peak effectiveness, but other studies and our own ob- 
servations confirm that at th~s h~gh dose the a-flupentlxol IS 
very effective 2 5 hours post-rejection [7] In order to test If 
a-flupentlxol ~tself produced place conditioning, an addi- 
tional group of rats (n=6) was run Th~s group received 
a-flupent~xol 2 5 hours before being placed in one box and on 
alternate days recoved sahne vehicle 2 5 hours before being 
placed m the other conditioning box Each day these rats 
received saline vehicle rejections just prior to being placed In 
a condmonlng box 

In the second experiment one group of rats (n=8) was 
given 1 0 mg/kg SC morphine and a second group (n=8) was 
treated identically but w~th a 1 0 mg/kg IP dose of haloperi- 
dol 2 5 hours prior to each condlt~omng trml Our third and 
fourth experiments were Identical to the one above but used 
d-amphetamine sulphate (1 0 mg/kg, IP) and cocaine hydro- 
chloride (5 0 mg/kg, IP) respectwely to estabhsh a place 
preference and 0 8 mg/kg c~-flupent~xol to attempt to block it 

The data were analyzed for effects of the test drug and 
effects of the neurolept~c using analyses of variance and a 
students t-test in one Instance The accepted level of signifi- 
cance was p < 0  05 Analyses of variance were used on the 
assumption that the ume spent on one side of the test box 
during the 10 mm test period was Independent of the time 
spent on the opposite side Th~s assumption was possible 
because during the test each rat could also spend time m the 
grey "neutral zone" and, therefore, t~me spent on one side 
of the test box did not necessarily predict time spent on the 
other side 
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FIG 1 
either saline (n=6) or 0 8 mg/kg IP a-flupentlxol (n=6) rejections 2 5 
hours prior to injections of morphine (l 0 or 5 0 mg/kg SC) One 
group (n=6) recewed a-flupentlxol only Data represent mean 
dtfference_+S E M m time that each group spent on the drug prated 
side of the test box vs the time spent on the vehicle paired side 
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Conditioned place preference m groups of rats receiving 

RESULTS 

Morphine 

Figure 1 shows the conditioned place preference 
produced in groups of rats given morphine alone (1 0 or 5 0 
mg/kg, SC) or given morphine 2 5 hours after injection with 
c~-flupentixol (0.8 mg/kg, IP) The final group shown was 
injected with a-flupentlxol only Rats injected with morphine 
showed typical catelepsy which was quickly overcome when 
they were startled or touched t~-Flupentlxol produced a 
substantial immobility 2 5 hours post-injection which was 
not affected by startling or touching Rats injected with both 
drugs were identical in appearance to c~-flupentlxol only in- 
jected rats ANOVA showed that 1 0 mg/kg SC morphine 
resulted In more time spent on the drug paired than vehicle 
paired side of the test box, F(1,10)=23 75, p <0 01 No signifi- 
cant effect ofc~-flupentlxol on this place conditioning was seen, 
F(1,10)=0 89, p > 0  25, and no Interaction was found to exist 
between the effects of morphme and the a-flupent~xol, 
F(I,10)=3 32 ,p>0  10 Similarly, the 5 0 mg/kg dose of mor- 
phine produced place preferences, F(1,10)=8 39, p < 0  01 
No significant effect was seen for c~-flupentlxol, 
F(1,10)=0 70, p > 0  25, and no Interaction was seen between 
the two drugs, F(I,10)=0 005, p>0.25 The group of rats 
given only c~-flupentlxol showed no place conditioning at all, 
t(6)=0 815, p > 0  05 

Figure 2 shows the conditioned place preference 
produced in a group of rats given morphine (1 0 mg/kg, SC) 
and a group of rats rejected with haloperldol (1 0 mg/kg, IP) 
2 5 hours prior to receiving morphine Haloperldol injected 
rats appeared identical to c~-flupentlxol injected rats Again 
morphine produced place preferences, F(1,14)=9 37, 
p < 0  01 Pretreatment w~th haloperldol faded to have any 
significant effect Itself on place condltlomng, F(1,14)=3 60, 
p > 0  10, and there was no s~gmficant interaction between the 
two drugs, F(I ,14)=l  95, p > 0  05 

Amphetamtne 

Figure 3 shows the conditioned place preferences 
produced in a group of rats given amphetamine (1 0 mg/kg, 
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FIG 2 Condltmned place preferences m groups of rats recewing 
either saline (n=8) or 1 0 mg/kg IP halopendol (n=8) injections 2 5 
hours prior to injection with morphme (1 0 mg/kg SC) Data repre- 
sent mean dlfferences---S E M in time that each group spent on the 
drug paired side of the test box vs the time spent on the vehicle 
paired side 

IP) and a group of rats injected with ct-flupentlxol (0.8 mg/kg, 
IP) 2.5 hours prior to receiving amphetamine. Amphetamine 
injected rats showed hyperactivity and explored their en- 
vironments much more than vehicle injected rats. On the 
early conditioning trials the behaviour of the amphetamine 
injected rats that were pretreated w~th a-flupentixol seemed 
identical to their behaviour when they were injected with 
a-flupentixol only. However, by the final amphetamine 
conditioning day, the rats injected with amphetamine and 
a-flupentlxol were slightly more active than when reJected 
with a-flupentixol only, suggesting that tolerance was be- 
ginning to develop to the a-flupentixol. Like morphine, am- 
phetamine was seen to produce a significant place prefer- 
ence, F(1,14)=7 94, p < 0  05 a-Flupentlxol, however, signif- 
icantly interacted with amphetamine, F(1,14)= 11 89, 
p<0.01, and seemed to completely eliminate the place pref- 
erence caused by amphetamine alone 

CO(. (.lille 

Figure 4 shows the conditioned place preferences 
produced in a group of rats given cocaine (5 0 mg/kg, IP) and 
a group of rats injected with a-flupentixol (0 8 mg/kg, IP) 2.5 
hours prior to receiving cocaine. Rats reJected with cocaine 
behaved identically to amphetamine injected rats Cocaine 
alone produced place preferences, F(1,14)--22.06, p < 0  01, 
and no effect of ct-flupentlxol, F(1,14)=0.003, p>0.05, or 
interaction between the drugs, F(1,14)=0.99, p>0.05, was 
found. 

DISCUSSION 

The present results confirm the results of previous studies 
showing conditioned place preference produced by mor- 
phine [5,15], amphetamine [21] and cocaine [20]. Also con- 
firmed was the effective neuroleptic blockade of am- 
phetamine but not cocaine induced place preference [20,21]. 
This supports the widely held view that amphetamine reward 
is mediated by a dopaminergic substrate [21, 24, 25, 26, 27] 
but fails to support this same view for cocaine. This failure to 
implicate dopamlne in cocaine reward stands in stark con- 
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FIG 3 Conditioned place preference produced in a group of rats 
(n=8) receiving saline injection 2 5 hours prior to d-amphetamine 
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FIG 4 Condmoned place preferences in groups of rats receiving 
either sahne (n=8) or 0 8 mg/kg IP ~x-flupentixol (n=8) reJections 2 5 
hours prior to rejection with cocmne (5 0 mg/kg SC) Data represent 
mean dlfference-+S E M in time that each group spent on the drug 
paired side of the test box vs the time spent on the vehicle paired 
side 

trast to expenments in the intravenous self-administration 
literature [24, 26, 27] An explanation for the apparent lack of 
neuroleptic effect on cocaine place preference was put forth 
by the group who first observed this effect They suggested 
that place conditioning with cocmne is the result of cocaine's 
dopamine mediated central stimulant effects and also of co- 
caine's local anesthetic properties which are not dopamine 
mediated [20] To test this they attempted place conditioning 
with procaine, a local anesthetic presumably with no central 
stimulant effects at the doses used Since positive place 
conditioning was obtained with procaine they hypothesized 
that the central rewarding effects of cocaine were indeed 
blocked by neuroleptlc treatment and that the place prefer- 
ences still seen were the result of cocaine's local anesthetic 
properties [20]. However, it is not clear why these local 
anesthetic properties do not maintain normal response rates 
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after neuroleptics in the cocame intravenous self- 
administration paradigm and why much higher doses of 
procaine than cocmne were needed to produce place prefer- 
ences since procame is at least as effective as cocaine In 
producing local anesthesia [16]. Moreover, if the central as- 
pects of cocmne reward were blocked by neuroleptlc pre- 
treatment then one may have expected to see at least an 
attenuation of place preference conditioning This, however, 
was not seen in either the former [20] or the present study. 

With both the neuroleptlcs a-flupentlxol and halopendol 
we obtained no attenuation of the con&tioned place prefer- 
ences produced by morphine In fact in one group we 
seemed to get a potentiation of conditioning with 
a-flupentlxol pretreatment although this was not statistically 
significant (see Fig 1). The failure to block the reinforcing 
effects of morphine with neuroleptlcs is particularly striking 
given the low doses of morphme used (lUSt above the 
threshold doses for producing morphine SC place prefer- 
ences [14], Bechara and van der Kooy, unpubhshed obser- 
vatmns) and the high doses of neuroleptlcs used (which did 
block amphetamine place preference) 

Our inability to block morphine con&tloned place prefer- 
ence with neuroleptlcs is in contrast to earlier stu&es show- 
ing plmozlde and haloperldol attenuatmn of heroin induced 
place conditmnlng [5,22] In one of these studies [22], how- 
ever clear place preferences were evident even after haloper- 
idol One posslblhty for this discrepancy may be differences 
In the drugs used in each study although we believe it un- 
likely that morphine and heroin would act via different 
pharmacological substrates and also unlikely that there IS 
any significant difference in the effectiveness of dopamine 
blockade by the neuroleptlcs at the high doses used Another 
possible explanation may involve differences between the 
versions of the conditioned place preference paradigm used 
Our version (the "balanced" version) involves complete 
counterbalancing of the order of morphine presentations and 
the environment morphine is paired with This is possible 
because prior studies have established that the two environ- 
ments we use are equally preferable to well handled rats [15] 
The "unbalanced"  version, on the other hand, employs two 
environments (one of which is greatly preferred by nmve 
rats) and pairs the non-preferred side with the drug under 
investigation for all of the rats in the study [5, 20, 21, 22] A 
recent investigation [14] examining this version of the para- 
digm m measuring morphine reward suggests that something 
more than the rewarding effects of morphine is measured 
(possibly an anti-anxiety effect [21]) Whether or not these 
differences are sufficient to explain the differences in 
neuroleptlc effect IS at present unknown. It should be noted 
however, that our results with amphetamine and cocaine 
were identical with previous studies which employed the 
"unbalanced"  version of the paradigm [20,21] 

Given our results with cocaine and the explanation pro- 
posed by others [20] of why neuroleptlcs do not block co- 
came induced place conditioning, it seems possible that our 

results with morphine could be via a similar mechanism (i e , 
neuroleptlc pretreatment may have blocked the central re- 
warding effects of morphine but spared a penpheral non- 
dopamlnerglc opiate system which was itself able to cause a 
place preference) This appears unlikely, however, given re- 
cent results from our lab demonstrating that the peripheral 
effects of opiates are in fact averslve and that peripherally 
acting opiate antagonists are rewarding [1] If dopamlne 
blockade was preventing morphine's central effects and leav- 
ing the peripheral systems unaffected, then one would ex- 
pect a place avoidance instead of the observed place prefer- 
ence 

A further possible explanation for our abihty to block 
amphetamine but not morphine place preference with 
neuroleptics lies In the different time courses of the two 
drugs Since the effects of morphine last considerably longer 
than amphetamlne's effects, it is conceivable that mor- 
phine's effects may have outlasted the effects of the 
neuroleptlcs used If this were the case, and morphine re- 
ward was indeed blocked by neuroleptlc pretreatment, con- 
dltloning to morphine's rewarding aspects could still have 
occurred after the neuroleptlcs had worn off and produced 
similar place preferences to those rats receiving only mor- 
phine This is unlikely, however, because the neuroleptics 
used act for many hours and the morphine injections were 
given at or even slightly before the peak neuroleptlc effect 
(see Method section) This explanation is also unlikely since 
morphine place perferences are successfully blocked by 
naloxone which has a much shorter time course than mor- 
phine itself [15] Furthermore, near the end of our am- 
phetamine experiments there was some evidence that the 
locomotor effects of amphetamine were starting to partially 
overcome neuroleptlc blockade, and yet a complete block of 
amphetamine place preference was seen 

Although several studies support the view that opiate re- 
ward is mediated by dopamlnerglc substrates and in particu- 
lar the cells of the ventral tegmental area [2, 3, 4, 12], some 
of these studies have been challenged and other stu&es show 
no dopamlne involvement at all [6. 8, 10, 19] For example, 
self-administration of morphine was decreased by premjec- 
tlon with haloperldol and this was taken as evidence for a 
potentiation of reward [12] Results from another investiga- 
tion, however, suggest this to be the result of neuroleptlc 
motor Impairment [19] In conclusion, morphine reward as 
measured by the conditioned place preference paradigm is 
not affected by pretreatment with either a-flupentlxol or hal- 
operldoi Amphetamine reward is blocked by neuroleptlc 
pretreatment These results suggest that there may be a criti- 
cal dopamlnerglc link m amphetamine but not opmte reward 

ACKNOWLEDGEMENTS 

Supported by grants from the Natural Soences and Engineering 
Research Council of Canada and the Medical Research Councd of 
Canada We are indebted to Ms Karen McMurray for typing the 
final manuscript 

REFERENCES 

l Bechara, A and D van der Kooy Endogenous oplods Oppo- 
site motivational effects in brain and periphery Sot Nett~os(t 
Ab~tr 10: 312, 1984 

2 Bozarth, M A Opiate reward mechamsms mapped by lntra- 
cramal self-administration In Neurobudogy o f  Optate Re~ ard 
Mechantsm~, edited by J E Smlthand J D Lane New York 
Raven Press, 1982 

3 Bozarth, M A and R A Wise Intracranlal self-administration 
of morphine into the ventral tegmental area in rats Ltfe St t 28: 
551-555, 1981 

4 Bozarth, M A and R A Wise Localization of the reward 
relevant opiate receptors In Problems o f  Drug Dependent e 
edited by L S Hams Washington, DC National Institute on 
Drug Abuse, 1982, pp 158-164 



N E U R O L E P T I C S  A N D  D R U G  R E W A R D  105 

5 Bozarth, M A and R A Wise Heroin reward is dependent on 
a dopammerglc substrate Ltfe Scz 29: 1881-1886, 1981 

6 Brown, Z W , Z .  Amit, D Slayor, G . E  R o c k m a n a n d S  O 
Ogren Supresslon of voluntary mgestaon of morphine by mh~- 
blUon of dopamme-beta-hydroxylase Arch Int Pharmacodyn 
Ther 232: 102-110, 1978 

7 Corbet, D ,  J R Stellar, L Stmus, A Kelley and G Founezos 
T~me course of a-flupenttxol action explams "response ar- 
tifacts" of neurolepUc acUon on brain st~mulatton reward Sct- 
ence 222: 1251-1252, 1983 

8 Daws, W M ,  S G Smith and J H Khalsa Noradrenerglc role 
m the self-administration of morplune and amphetamme Phar- 
rnacol Btochem Behav 3: 477--484, 1975 

9 Ettenberg, A ,  G F Koob and F E Bloom Response artifact 
in the measurement of neurolepttc-mduced anhedonm Sctence 
213: 357-359, 1981 

10 Ettenberg, A ,  G F Koob, H O Pettlt and F E Bloom 
Heroin and cocmne intravenous self-admmlstraUon m rats 
Mediation by separate neural systems Psychopharrnacology 
(Berhn) 78: 204-209, 1982 

11 Ghck, S D and R D Cox Self-administration ofhalopendol m 
rats Life Set 16: 1041-1046, 1975 

12 Ghck, S D and R D Cox Dopammerglc and chollnerglc influ- 
ences on morphine self-admm~stratton m rats Res Cornmun 
Chem Pathol Pharrnat ol 12: 17-24, 1975 

13 Moore, K E ,  C C Chleuh and G Zelds Release of neuro- 
transmitters m vwo by amphetamine, methylphemdate and co- 
came In Cocame and Other Snmulants, edited by E H Elhn- 
wood, Jr and M M Kdbey New York Plenum Press, 1977, 
pp 143--160 

14 Mucha, R F and S D Iverson Remforcmg properUesofmor- 
phme and naloxone revealed by conditioned place preferences 
A procedural examination Psychopharmacology (Berhn) 82: 
241-247, 1984 

15 Mucha, R F ,  D van der Kooy, M O'Shaughnessy and P 
Bucemeks Drug reinforcement studied by the use of place 
condltlomng m rat Brain Res 243: 91-105, 1982 

16 R~tch~e, J. M ,  P J Cohen and R D. Dripps. Cocaine, procaine 
and other synthetic local anesthetics. In The Pharmacologwal 
Basts of Therapeutics, edited by L. S Goodman and A Gilman 
Toronto Macmdlan, 1970, pp 371-402 

17 Roberts, D. C S ,  G F Koob, P Klonoff and H C. Ftblger 
ExtmcUon and recovery of cocaine self-adrmmstratlon follow- 
mg 6-hydroxydopamme lesions of the nucleus accumbens 
Pharraacol Biochem Behav 12: 781-787, 1980. 

18 Roberts, D C S ,  M. E Corcoran and H. C Flbiger On the 
role of ascending catacholarmnerglc systems m intravenous 
self-admlmstratlon of cocaane Pharmacol Biochem Behav 6: 
615-620, 1977 

19 Smith, S G and W M Davis. Halopendol effects on morptune 
self-admtmstratlon Testing for pharmacologtcal modification of 
the primary reinforcement mechanism Psychol Record 23: 
215-221, 1973 

20 Spyrakt, C ,  H C Flblger and A G Phllhps Cocaine-reduced 
place preference condmonmg' Lack of effects of neuroleptlcs 
and 6-hydroxydopamme lessons. Brain Res 253: 195-203, 1982 

21 Spyrakt, C , H C Ftblger and A. G Plulhps Dopammerglc 
substrates of amphetarmne mduced place preference condmon- 
mg Brain Res 253: 185-193, 1982 

22 Spyrakl, C ,  H C Ftblger and A G Plulhps Attenuation of 
heroin reward m rats by dtsrupUon of the mesohmbtc dopamme 
system Psychopharmacology (Berhn) 79: 278-283, 1983 

23 van der Kooy, D. Place conditioning. A simple and effecUve 
method for assessmg the motivational properUes of drugs. In. 
Methods of Assessmg the Remforcmg Properttes of Abused 
Drugs. edited by M A Bozarth Brunswick Fredenck Haer 
and C O ,  m press 

24 Wise, R A Action of drugs of abuse on bram reward systems 
Pharmacol Btochem Behav 13: Suppl 1,213-223, 1980 

25 Wise, R A and M A Bozarth Action of drugs of abuse on 
brain reward systems An update with specific attention to 
opmtes Pharmacol Btochem Behav 17: 239-243, 1982 

26 Wise, R A Catacholamme theories of reward A cntlcal re- 
wew Bram Res 152: 215-247, 1978 

27 Yokel, R A and R. A Wtse AttenuaUon of intravenous am- 
phetamine reinforcement by central dopamlne blockade m rats 
Psythopharmacologta 48: 311-318, 1976 


