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Abstract

Recent studies hove reveated the effectiveness of J-math-o-{phenvlethamyl) puridime (AMPEP). a
iaghly selective aniagonist of metabotropic ghuamate veceptors subtvpe 5 (mGiuR3), m condicroned
drug remard. In a prewious study we showsd thar MPEP blocks expression of contextconditionad
morphine- bur not cocuine reward in the rar, The present study now sxananes the fccorvenss of
MUPEP tn the expression of context-conditionad food, MONMA (restayy’s or amphetaming rovard.
Therefore, three groups of rars wers condinoned ether 1w food, MDMA or amphetamme in the
condittoned place preference (G0 paradigm. Afrer conditioning, CPP expression and locomorion
were determined sirmdianeously i the presence and absence of the reipective razard (Le food or
drug), or afzer application of 30 mgikg MPEP (the dose that was mast sffective i reducing murphine
CFE axpression o our previows saedy). As @ resuds, MPEP reduced locomation i afl groups.
Furthermore, only expression of ampheramine CPP was imfnbued by MPEDP, wwhalz expression of Sood
and MDM.A CPP was not affscted, suggesting shar ore MPEP-induced tnkibivion of amphetaming
CPP expression was nor cavselly linked o the reduction of locomotion. Overail, we conclude that
MPEP reduces expression of contexi-conditioned amphetaming bur not MDAMA or food rewiard.

introduction

Recent vears of research have revesled the importance of
ghutarnate in processes underlying drug addiction (for reviews
see Treschentke and Schmidt, 2003%; Kalivas, 2004}, Several
studies using cither the selfcadministration or the conditened
placs preference {CPP) paradigm further suggest an involve-
ment of metabeorropic  glutamate  receprors  subnype 3
(mGluR3) (Chiamulers et af, 2000; Popik and Wrobel,
2007 McGeehan and QOlive, 2003; Herzg and Schmidr,
2004). The firsr hint of an involvement of mGluRS in addiction
came from the stady of Chiamulera ee af, L2001), showing that
m{HuR3 knockoue (k.e.) mice did not develop cocane self-
administraden and that the selective mGIaR3 antagonist 2-
methyl-6-{phenylethynylipyridine (MPEF) biocked cocaine
self-administration in wild-type mice. Using the CPDP para-
digm, it was shown that MPEP redused exprossion of
morphine CPP in mice (Popik and Wrobet, 2002) and in rals
but had no etfect on expressien of cocsine CPP {(Herzig and
Schmidr, 2004), The CPP paradigm, a medel of context
conditoned dmg reward, s especially refevant for addiction

research, because contextual suruli can induce craving thar
might finally lead to relapse [Chitdress e af , 1999).

Regarding odher drugs of abuse, 1 reduciion of buth ethanol-
seeldng behaviour and the aleohol deprivavon ctfect by MPEDP
has been reported (Marcon er al, 2003; Backstrdm et al,
2004). Additonally, MPEP had no effect on the development
of CPP o amphetamine, nicotine and ethanal {McGeehan
and Olive, 2003). In cur opinion CPP expression rather than
CPP development could provide an opportuniry w explore the
involverment of condirioned reward in craving. We therefore
supgest that powenal ant-craving drgs should be tested on
CPP expression [pot developrnenry, as these compounds
should be effective long atter development of the conditioned
behaviour {see Herzig and Schimudr, 2003a). As vet, no dam
exist about the effcct of MPEP on amphetaming or MBPMA
{‘eestasy’y CPP expression, Furthermore, a previous study at
our laboratory indicared that only solated but not group-
housed racs develop MDAMA CPP (Mever e al, 2002}, but i
remains o be dersrmined i a subgroup within the group-
housed rags also develops MDMA CPP.
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Regarding natural reward, Chiamulera er ¢f. {(2001] report
thar lever-pressing for food is not affected by MPEP. The
effects of MPEP on conditioned food reward have not wvet
been examined. Nevertheless, an ettfect of MPCEP on
conditioned food reward would question its selectivity 1o
conditioned drug reward and dhereby its potential usefulness
in addiction therapy. In the present study a CPP paradigm
was used in rats o examine the effects of MIEP on the
expression of ceontext-conditioned natural (food) or drug
(MDMA or amphetamine) reward. Despite the report of a
reduction of cocaine CPP development by low doses (i.e.
3-20 mg/kg) of MPEP (McGechan and Olive, 2003), the
only studies that examined expression of drug CPP in this
respect failed to show the effects of low-dose MPEP (Popik
and Wrobel, 2002; Herzig and Schmidt, 2004). Thus, an
intraperitoneal {i.p.) dose of 30 mg/kg MPEP was used in
the present study because it proved to be the most effective
in blocking morphine CPP expression and neither induced
CPP ner conditoned place aversion in our previous study.
Furthermore, according to Anderson er al. (2002}, higher
doses of MPEP may elicit off-targer, non-mGluR5-mediated
effects.

Materials and methods

Antmals

All animal experiments were conducted in accordance with
the principles of animal care and the natonal laws on animal
experiments. For this srudy 54 male Sprague—Dawley rats
were used (Fy generation of Charles River rats, Sulzfeld,
Germany) approximately 7 weeks old, weighing 182 - 260 g at
the start of the experiment. All rats were paive and housed in
groups of six animals. Water was supplied ad fibitum while
food was resmicred ro 12 g of standard rat chow per rat per
day. The rats were maintained under a 12-hour light-dark
cvcle with lights on at 8 a.m. and the experitnents were carried
out during the light-phase. All rars were allowed o habiruate
to the colony reom for 3 weeks, and they were habimated to
handling three times pnor 1o the experiments.

Dirugs

The doses for all drugs were based on their salr form and the
injection volume was 1 ml‘kg for each drug. Amphetamine (R,
S-ampheramine-sulphate, lot 23097, Th. Geyer, Renningen,
Germany) was  dissolved in physiological (0.9 %) saline
(Fresenius Kabi GmbH, Bad Homburg, Germany) and
injected i.p. 10 minutes prior to the start of the experiment
at doses of 4 mg/ke (during condittoning) or 2 mg'kg (duning
the amphetamine test). MDMA (R,5-3,4-methylenedioxy-
methampheraniine; supplied by the Pharmaceurical Institute,
Department of Pharmaceutical Chemistry/Analysis, Univer-
sity of Tibingen, Germany) was dissolved in phosphate-
buftered saline (PBS) solurion and injected subcuraneously
{s.¢.) 10 minures prior to the experiment at & dose of 3 mg/kg
{during conditioning) or 2.5 mg/kg (during the MDMA tesg].
The selective mGluR3 antagonist MPEP was supplied by
Novartis Phanna AG (Basel, Swimerland) and a dose of
50 mgikg, dissolved in physiological saline, was injected ip.
30 minutes prior o the start of the MPEP50-test.

(PP appuratus

The applied CPP apparatus was the same 45 descnibed in our
recent study (Herzig and Schmidr, 20050} and consisted of six
buxes {TSE Systems, Germany), each with three different
coloured and textursd chambers. One of the main chambers
{both about 31 x 23 cm} had grev walls and a rough-textured
plastic floor, while the other had striped black-und-white walls
and a smooth plastic Hoor. The smaller, middle chamber {11
x 25 cm) had white walls and a smooth metal floor. All
chambers were equipped with photo sensors to detect the
location of the rat 1o analyse the locomotion and the ume
spent in gach chamber. Three CPP boxes were placed with the
grev-coloured chambers facing the cenire of the room and the
other three boxes with the grey-coloured chambers facing the
room wall. Each td of each chamber contained a bulb for
illumnination and the middle chamber was always illuminated
to reduce the time spemt inside. The walls separadng the
chambers (during conditoning) were replaced by walls with
open doors (during the pre-tests and the tests), allowing the
rats to enter the other chambers.

CPP experrment

An unbiased CPP procedure was used and the rats were
assigned randomly to three groups: amphetamine (n= 12},
MDMA {n=24) and food {n=18). More rais were used in the
food group, as we cxpected a weaker CPP afier food
condidoning. Based on previous resuits we further expected
that only a fraction of group-housed rats would develop
MDMA CPP (Mever er al., 2002); therefore, the number of
rats in the MDMA group was also increased. For all groups,
the experiment consisted of three phases: pre-tesc (days 1 --3),
conditioning {days 4— 13} and four rtests {days 15-18}. One
day without tesaong {day 14, rats remaining untreated in their
home-cage} was performed because food or drug was
adininistered on alternadng days during condinoning. Each
rat was always tested in the same CPP box and after the end of
each run the CPP boxes were cleaned with warer and wiped
dry. The initial pre-test phase consisted of three pre-tests, and
for each pre-test the rats were placed into the middle chamber
without prior injecton and tested for 20 minutes with fres
access to all chambers. The subsequent conditioning phase
consisted of five alternating pairings of the unconditoned
stimulus (e food, MDMA or ampheramine} or vehicle fi.e.
1 mlikg saline i.p. or PBS-solution subcutaneously (3.c.}] with
the respective chamber context. Each condidoning session
lasted for 30 minutes and rats were confined to one of the
main chambers. Wirthin each group, the assignment of the
food- or drug-associated chamber was counterbalanced
berween the differentially coloured and orentated chambers.
For food conditiening, rats received a saline 1.p. injecton and
two standard pellets (offered on the chamber Avor! that had
besn macerated in water for 30 minuges aud that werz readily
accepted and consumed by all ras. After each food
condidoning session {ar the nomal feeding time} the food
group received the usual amount of food minus the amount of
the food reward to mainwin their usual daily food amount
For drug conditioning, 4 mg'kg amphetamine or 3 mgkg
MDMA were used. Four subsegquent tests were carried out
during the testing phase, each test lasting for 20 minutes with

“free access to all chambers, and for the start the rats were



ptaced inrto the middle chamber. In oeder to account for
possible extinction-induced cffects, half the rats in cach group
received 30 mg kg MPEDR before the first test and the
respective vehicle before the second test, while the other half
received the opposite reaunent order. To determine whether
potential effects induced by MPEP are of a temporary or
permanent nature, a third test consisting of challenge with the
unconditioned stmulus {L.e. one macerared food pellet placed
inta the centre of the middle chamber or an injection of 2 mg/
kg amphetamine or 2.5 mg'kg MDMA, respectively) was
carricd out 1o preduce a full CPP expression in each group. In
order to avoid strong locomotor side effects during the
challenge, which might alter CPP expression (see discussion
in Cunningham e afl., 1998), lower doses of the uncondi-
tioned stumuli were administered. The fourth test again
consisted of a vehicle rest.

Data analysis

For sratistical analysis the program GB-5tat version?.0
{Dvnamic Microsystems Inc. ) was used and significance
levels were set at *p < 005 and **p < 0.01. CPP was
calculated as the time difference between the food- or drug-
associated and the vehicle-associated chambers and locomo-
tion was calculated as the distance wavelled in all three
chambers. Repeated-measures analysis of variance (ANOVA)
(with the factor tests) followed by Fisher’s least-squares
difference (LSD} post-hoc comparisen were carried out for
the CPP and locomorion datz of each group. The three pre-
tests { = av pre-test) were averaged before statstical analysis to
serve as a reference for determinaton of significant CPP
expression or to indicate a lack {i.e. inhibition) of CPP
expression. Also the data of the nvo vehicle tests were
averaged (= av vehicle} and served as a reference to indicate
reduction or potennation of CPP cxpression. For the
locomotion data, the av pre-test was used as a reference. As
we have cbserved previously that not aft rars respoud to drug-
conditioning in the CI'T paradigm (Herzg and Schmidr,
20044}, a criterion was uscd to select only rars that respond 1o
the respective reward. The minimum criterion for the
inclusion of each rat into the starstcal analysis was: [CPP
{av vehicle)) — [CPP {av pre-test)} = O seconds. Overall, five
rats in the food group, eight rats in the MDMA group and five
rats in the amphetarmnine group were excluded.

Results

Conditioned place preference (CPP)

In all groups, the two vehicle tests were averaged (= av
vehicle) for reasons of clariry, as Student’s s-test comparisons
did not show significani differences (each p > 0.03) berween
the frst and second vehicle tests (food group: 204.9 + 35.1
seconds /first vehicle test) and 160.3 4 82.9 seconds (second
vehicle testy; MDMA group: 306.3 + 89.1 seconds and
253.9 + 64.7 seconds; amphetamine group: 4425 + 82.4
seconds and 27400 + 118.1 seconds).

Analysis of the CPP duta in the food group (n=13) by
repeated-measures ANOVA (factor tesis) revealed a signiil-
cant effect {F, 55 p=0.0088; Fig. 1a). Fisher’'s LSD post-hoc
test {av pre-test CPP as reference} showed significant CPP
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cxpression dunng the av vehicle rest 7p = 0,053 and during the
MPEPSD test {p < .01, bur not during the food 1est ip
= 0,053, However, CPP expresston during the MPEPS0 and
the food tests was nor significandy Jiffersnt from the av
vehicle test {p > 0.03). Thus, MPEP did noe affect expression
of food CPP, but the food challenge inhibited food CPP
expression. Analysis of the locomotion data in the food group
also showed a significant effect (Fss 30 p < 0.0001; Fig. 1b).
Fisher's LSD pos-ioc test (av  pre-tesi locomouon  as
reference) showed significandy decreased locomotion dunng
the MPEP50 test {p < 0.01} and during the food test
{p < 0.05). Thus, MPET and food intake reduced the
locomodon in the food group.

In the MDMA group {n=16), a significant effect of tesws
on CPP expression was found (Fss,; p=0.0031; Fig. 2a}.
Post-hoc tests {Fisher’s LSD) revealed significant {p < 0.01}
CPP expression after all tests (i.e. av vehicle, MPEP30 and
MDMA rtests) compared to the av pro-test CPP. Further-
more, CPP expression during the MPEP30 and the MDMA
tests was not significantly different from the av vehicie test
{p > 0.05). Thus, the MPEP and MDMA tests did not affect
expression of MDMa CPP. Analysis of the locomotion data
in the MDMA group showed a signihcant effect (Fiais;
p < 0.0001; Fig. 2b). Posr-fioc comparison revealed that
locomotion durng the av vehicle and the MI'EP30 tests
was significandy reduced (hoth p < 0.01). Thus, locomoedon
in the MIDDMA-group was reduced during the MIED and the
vehicle test.

In the amphetamine-group (x = 7) the effect of the tests on
CPP expression just missed significance (Fh gz p=0.0614;
Fig. 3a). However, post-hoc comparisons showed significant
CPP expression during the av vehicle and the amphetamine
test (both p < 0.05), hut not during the MPEP50 rest
{p > 0.05). Furhermore, CPIP expression during the
MPEP50 and the amphetamine test was ot significantly
different from the av vehicle test {p > 0.03). Thus, MPEP
inhibited the expression of amphetamine CPP. Analysis of the
locomoton data in the amphetamine group reveuled a
significant effect of the tests {Jy556: p < 0.0001, Fig. 3b).
Post-hoe comparisan showed significantlv decreased locomo-
tion during the MPEP30 test (p < 0.01) and significandy
increased locomotion durng the ampheramine  test
(p < 0.01}, but no aleradon during the av vchicle test
{p > 0.05). Thus, ampheramine (2 mgkg} increased and
MPEP (30 mpgikg) reduced the locomotion in the ampheta-
mine group.

Discussion

In arder to avoid the inclusion of non-responding rats, all rats
thar did not show an increase in CPP exprassion berween the
av pre-test and the av vehicle were excluded from statistical
analysis. Thus, it has to be kepr in mind that only a
subpopuladion of responders was analvsed and that CPP
expression is probably more stable than reportzd from uiier
studies that alse included the non-responders. Oversil; the
main finding of the present study is the inhibiton of
amphetamine CPP expression by 30 mg'kg (.p.) of the
mGluR5 anmagonist MPEP while tood and MDMaA CPP
expression remained unaffected. Moreover, MPEP reduced
locomeotion in ail groups.
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Figure 1. Foad group. (a) Cenditioned place preference (GPP = time differenve berwean food= and vehicle-associated chamber) and (B} lvcomotton (= Jistanee
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indicated by ‘auv vehicl’}, a test after 30 mgikg MPEP ( MPEPSH') and the food test ¢ food?) consisring of @ single macerared food pefier placed inside the midale

chamber), Each pre-test or fest lasted for 20 minutes using three—chambered CPP boxes, The respective SEM fe shown, *p -2 0031 und *7p < 001 indroa s

significans difference from av pre-iest.

Locomation
The observed reduction of lacomotion by 50 mg/kg MPED is
in accordance with a previous report that showed an inhibition
of spontansous locomodon by bigh doses of MPEP (30 and
100 mgkg, p.o.) in rats (Spooren ot ai., 2000). However, it
conrrasts a recent study that reported an increased locomotion
by MPEP {5 and 20 mg/kg, i.p.) in mice (McGeehan er al.,
2004). A possible explananon for these conrradictory results
might be a biphasic effect of MPEP on locemonon, ie.
increasing locomotion at low doses and decreasing locomo-
tion at high doses. Also the use of different rodent species OT
procedural issues might play a role, because MPEP was ulways
injected 30 minuees prior to measurement of locomotion n
the present study, while it was applied immediately prior to
the experiment in the McGeehan e ol (2004 study.
Thercfore, another possible expianarion might be a nme-
dependent change in the effects of MPEP. At least, it may be
concluded that MPEP modulates spontaneous locomonon.
It is abvious that the CPD paradigm depends to a large
extent on locomoter actvity. Thus, one might argue that the
MPEP-induced inhibition of amphetamine CPP expression is
caused by MPEPs modulatory efects on locomotion. How-
ever, food and MDMA CPP expression was not inhibited hy
MPED, despite & similar decrease in locomodon. Further-
more, in our previous study {Herzig and Schmidt, 2004}, the
sarme dose of MPEP reduced morphine but not cocaine CPP

expression, while locomonon was reducad in both groups.
Thus, the general decrease in locomonon induced by MPEP
does not explain the specific effects on ampihetamine and
morphine but not on foed, MDMA or cocamne CPP
expression. Addidonally, as pointed our by Cunningham er
af. (1998}, lowsr activity levels are assoctatsd rypically with
smonger {not weaker) preference. We therefore conclode that
the decrease in locomotion produced by MPEP was not
sufficient o aleer CPP expression, probubly because lecomo-
ton was never blocked completely by MPEP and the
remaining locomotion was still enough to express the
vespective G behaviour.

Food CPFP zxpression

The present resules show clearty thar food CPP expression was
inhibited during the food test and thae MPEP did not alter
food CPP expression. The role of foed consumpton is
highlighted further by the reduced locomation during the food
test. The inhibition of tood CPP expression during the food
test is in contrast to the unaltered CPL expression in both
drug-conditornsd groups during the drug test. However, both
drugs were adminmistered by the experunenter and therefore no
consumption behaviour was involved, while food consump-
tion during the food test obviously played a role in the food
group. Overall, we conctude that food condinoned contaxtual
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effects are reduced by food consumption. Regarding the
ineffectiveness of MPEP in reducing food CPP expression, the
present findings complement previous results from other
groups showing that MPEP did not affect food self adminis-
tration (Chitamulera er al, 2001; Paterson et af, 2003},
suggesting that MPEP does not sleer the mechamsms
regulating food reward in rodents. This is especially interest-
ing, as we have shown previously that repeated MPEP leads to
a decrease in the body weight of the ras {Herzig and Schimdr,
2004). Consequently, the MIPPEP-induced reduction in body
weight cannot be explained by an alreration of the rewarding
properues of food.

MDAMA CPP expression

The present resulis show that a significant CPP expression
was obscrved in 66.7% of the MDMA-conditioned rats and
that MPET did nor affect MDMA CPP expression. Thus, the
question of whether a subgroup of group-housed rats develops
MDMaA CPP can be answered posttvely. The fact that one-
third of the group-housed rats did not develop MDMA CPP
might explain the failure to detect MDMA CPP in our
previous study {Meyver er of, 2002) that used the same
MDMA dose for conditioning, but included all rats (not only
the responders) into the analysis. As isolated rats developed
CPP in the latter study, we conclude thar a higher propordon
of isolated rats develop MDMA CPP in compurison to group-
housed rats. A possible reason for snch differences in

individual MDMA suscepubility due 1o the housing condi-
tions might be different secial ranks within group-housed rats
that lead to different levels of social stress for each individual.
A behavioural differentiation due to social pressure within a
group hasg, for example, been described by Grasmuck and
Dresor (2002). In conseguence, the hugher social siress mn the
lower-ranked individuals may have caused a similar change in
their suscepubility 1o MDMA than reported previously for
individoals that were maintained in isolaton (Mevyer er af.,
2002y, Unformnately, we did not find any reference that
indicares the proportion of high- and low-ranked individuals
within a ¢age of six male raws o prove our hypothesis.

So far no srudy has tested the effects of MPEP {or any other
drug} on the sxpression of MDMA CPP. The observed failure
of MPEP to affect MDMA CPP expression at least suggeses
different mechanisms involved in condinoned reward 1o
MDMA, food or cocaine, on one hand, and amphetamine
{see Discussion below or morphine (Popik and Wrobel,
2002; Herzig and Schmidt, 2004} on the other hand, Overall,
an invelvemnent of glutamate in expressiwon of contextual
MDMA reward cannot be excluded completaly, bur at least
mGluf3 do not seem to play 2 role.

Ampheraming CPP expression

The observation thar MPEP inhibits amphetamine CPP
expression 1s a new Nading and the strong response during
the amphetamine test indicates that the inhthitdng effecr of
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MPEP on amphetamine CPP expression does not persist
permanently, However, as several subsequent rests have been
carried out, one might arpue that extincoon could have
contributed o the MPEP-induced inhibision of uampheramine
CPP expression. As the first test was either a vchicle or a
MPEDP test for half the rats in each group, such exuncuon
effects were minimized. Moreover, no significant differences
between the first and the second vehicle tests were observed in
all groups, indicating that there was no strong exdnctien
present. In line with these resulrs, the work of Mueller and
Stewart (2000} and our recent study (Herzig and Schmidr,
2003h} showed that extinetion of cocaine or morphme CPP
expression is small during the first few testing days. Overall,
we conclude that extinction cannet account for the MPEDP-
induced inhibition of amphetamine CPP expression. Inter-
estingly, amphetamine CPI> development in mice was not
affecred by MPEP {McGeehan and Otive, 2003). However,
this dogs not contradict the present results, as CPP develop-
ment and cxpression are two different processes, Qur previous
observation, that cocaine CPP expressiou is not affectad by
MPEP (Herzig and Schmidt, 2004), renders the MPEP-
induced inhibition amphetamine CPP expression especially
interesting. Based on the similarities in the mode of action of
both psychostinulanis as dopamine-reuptake blockers, one
would assume rhat MPEP modulates CPP expression o both
drugs in a similar way, However, previous studies already
documented differences between both drugs as, for example,

lesions of the prelimbic medial prefrontal corex blocked
development of cocaine CPP but not amphetamine CPP
{Tzschentke and Schmicz, 1998 Unformnarely, CPP ex-
pression has not been examined in this respect, but if the brain
nucicl responsible for development of CPP differ between
both drugs, it mighr be possible that such differences exist for
CPI> expression, raising the possibility that one drug (e.g
MPEP) causes differenrt effects in ampheramine- or cocaine-
conditioned rats,

Regarding the mechanisms underlying the inhibiton of
amphetamine CPP expression by MPEP, it remains unclear
whether this efect is mainly mediated via mGiuR5. Thus
Anderson e al. (20027 suzeasted not o use MPEP doses in
excess of 30 mgrkg in rats to avold off-rarger, non-mGluR3-
mediated effects, and some recent reports showed several
unspecific effects of MPEP, i.c. that MPEP acts as a positive
allosteric modulator for human mGIuR:4 (Mathuesen e af,
2003) and as an inhibitor of human noradrenalin transporters
(Hetwdbreder o 2f, 2003). Additionaily, non-compenuve
NMDA-recepror antagonistic properties of MPEP were also
reported (O'Leary o of., 2000, However, we cannot decide
whether such off-tarzer mechanisms may have contibuted to
the observed reduction of amphetamine CPP expression by
MPEP, as no literature is available cxamining the role of
mGIuR4 or inhibitors of noradrenalin mansporters o the
expression of amphetamine CPP. [n addition, passible non-

compétitive NMDdA-rceepror  antagonistic  properties” of



MPEP can also not be excluded as a reason for the observed
cffects, especiatly as the relevant literature is confounding. On
one hand, the non-compettive WMDA-receptor antagonist
MK-801 biocked expression of amphetsmine CPP and
morphine CPP {Izschentke and Schmidr, 1997) but not
cocaine CPP expression (Cervo and Samanin, 1993}, nicely
paraileling the reported specific effects of MPEP (Herzig and
Schmidi, 2004 and present results). On the other hand,
memantne as another non-competitive NMDA-receptor
antagonist blocked CPP expression o both morphine {Popik
and Danysz, 1997) and cocaine (Kodinska and Biala, 2000}
Overall, it cannot be concluded Anally whether the mGluR3-
antagonistic activity accounts solely for the observed reduc-
tion of amphetamine CPP expression by MPEP. To reach a
final conclusion, we suggest further studies in amphetamine-
condirtoned animals using a more selectve mGluR3-antago-
nist, such as MTEP {see Cosford er al., 2003).
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