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Diethylpropion-reinforcing effect

Involvement of dopamine receptors
in diethylpropion-induced conditioning
place preference
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Abstract

Diethylpropion (DEP) is an amphetamine-like agent used as an an-
orectic drug. Abuse of DEP has been reported and some restrictions of
its use have been recently imposed. The conditioning place preference
(CPP) paradigm was used to evaluate the reinforcing properties of
DEP in adult male Wistar rats. After initial preferences were deter-
mined, animals weighing 250-300 g (N = 7 per group) were condi-
tioned with DEP (10, 15 or 20 mg/kg). Only the dose of 15 mg/kg
produced a significant place preference (358 ± 39 vs 565 ± 48 s).
Pretreatment with the D1 antagonist SCH 23390 (0.05 mg/kg, sc)  10
min before DEP (15 mg/kg, ip) blocked DEP-induced CPP (418 ± 37
vs 389 ± 31 s) while haloperidol (0.5 mg/kg, ip), a D2 antagonist, 15
min before DEP was ineffective in modifying place conditioning
produced by DEP (385 ± 36 vs 536 ± 41 s). These results suggest that
dopamine D1 receptors mediate the reinforcing effect of DEP.
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Diethylpropion (DEP) is an amphetamine-
like agent widely marketed in Brazil as an
anorectic drug. Abuse of DEP has been re-
ported among students (1) and some restric-
tions of its use have been recently imposed.
DEP increases locomotor activity and pro-
duces stereotyped behavior in rats (2). These
effects seem to be mediated by the action of
DEP on dopamine-containing neurons. Like
other amphetamine-like drugs, DEP acts on
dopaminergic presynaptic terminals produc-
ing an increase in dopamine release (3).

It has been demonstrated that DEP in-
duces self-administration in rats (4,5), sug-
gesting that it can act as a positive reinforcer.
This observation indicates that DEP can be
addictive in humans since most abused drugs

act as positive reinforcers in conditioning
paradigms (6). The conditioning place pref-
erence (CPP) is a method extensively used to
assess  the reinforcing actions of drugs. It has
been demonstrated that most substances
abused by humans produce CPP. For ex-
ample, CPP has been demonstrated for co-
caine, amphetamine, fencamfamine, mor-
phine, nicotine and ethanol (7-11).

Numerous findings from behavioral and
pharmacological research suggest that dopa-
minergic function plays an important role in
the reinforcing effects of drugs (5,6,12). Most
studies have been conducted on the meso-
limbic dopaminergic system since the in-
crease of dopamine concentration in the
nucleus accumbens appears to be a common
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property of abused drugs such as cocaine,
amphetamine, nicotine, ethanol and mor-
phine (13,14). Dopamine receptors in the
nucleus accumbens seem to mediate the re-
inforcing effect of psychostimulants (15).
However, the relative role of dopamine re-
ceptor subtypes is still controversial, with
reports that SCH 23390 and haloperidol, D1
and D2 antagonists, respectively, blocked
amphetamine-induced CPP (16,17), while
fencamfamine-induced CPP is blocked by
D1 but not D2 antagonists (11).

The present experiments evaluate the re-
inforcing properties of DEP using the CPP
paradigm and assess the role of D1 and D2
receptors in the reinforcing effect of DEP.

Adult male Wistar rats weighing 250 to
300 g were maintained at 22 ± 2oC on a 12-
h light/12-h dark cycle, with lights on at 7:00
h, for 9 weeks before the beginning of the
experiments. Food and water were freely
available except during the behavior obser-
vation periods, when they were withdrawn.
Behavioral tests were conducted during the
light period.

The apparatus used for the conditioning
place preference procedure consisted of a
rectangular 90-cm long x 15-cm wide x 22-
cm high shuttle box divided into two equal-
sized compartments by a guillotine door.
One compartment had white walls and a grid
floor, and the other black walls and a smooth
floor.

The experimental procedure consisted of

three phases: 1) preconditioning - in this
phase animals were placed in one compart-
ment of the shuttle box (initial compartment)
for 3 consecutive days and each rat was
allowed to explore the two compartments for
15 min. The time spent in each compartment
was recorded on the third day. 2) Condition-
ing phase - animals were injected with DEP
or saline on alternate days for 6 consecutive
days and confined in the white or black
compartment for 30 min. Control groups
received saline in both compartments. 3)
Postconditioning (test) - on the seventh day
the doors were opened and the rats placed in
the initial compartment and allowed to freely
move inside the apparatus. The time spent in
each compartment was recorded for 15 min
in a drug-free situation.

To assess the reinforcing properties of
DEP, animals were randomly assigned to
groups of seven rats each and injected intra-
peritoneally (ip) with DEP (10, 15 and 20
mg/kg). To evaluate the participation of do-
pamine receptor subtypes in DEP-induced
CPP, separate groups of rats were pretreated
with either saline, SCH 23390 (0.05 mg/kg,
sc) or haloperidol (0.5 mg/kg, ip) before
DEP injection in the conditioning sessions.
The interval between antagonist and DEP
administration was 10 min for SCH 23390
and 15 min for haloperidol. Two additional
groups were included to determine the ef-
fects of the antagonists alone on CPP. Thus,
on drug-pairing days saline, SCH 23390 and
haloperidol were injected before saline and
before the conditioning sessions. All drugs
were dissolved in saline.

Data from the CPP experiments were
analyzed by two-way ANOVA with repeated
measures on one factor. Time spent in the
drug-paired compartment in the pre- and
postconditioning phase served as the de-
pendent variable with repeated measures.
Drug treatment groups served as the inde-
pendent variable.

Figure 1 shows the mean time (± SEM)
spent in the drug-paired compartment during

Figure 1 - Time (s) spent in the
drug-paired compartment during
the preconditioning phase and
after conditioning with DEP (10,
15 or 20 mg/kg). Histograms rep-
resent the mean ± SEM of rats
(N = 7) observed for 15 min in
the shuttle box. *P<0.05 pre- vs
postconditioning (Newman
Keuls test). SAL, Saline.
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the pre- and postconditioning phases for ani-
mals treated with DEP (10, 15 and 20 mg/kg,
ip). Two-way ANOVA (phase and group
factors) with repeated measures on one fac-
tor (phase) revelead a significant interaction
between phase and dose, F(3,24) = 8.99,
P<0.01. Thus, the phase factor could be
analyzed independently for each treatment
group. Comparing the post- to the precondi-
tioning phase, the time spent in the drug-
paired compartment was significantly higher
only for the group injected with 15 mg/kg of
DEP (F(1,24) = 6.08, P<0.01). Control groups
showed a decrease in time spent in the white
compartment, which, however, was not sig-
nificant (F(1,24) = 1.38, NS).

Figure 2 summarizes the participation of
dopamine receptors in DEP-induced CPP.
As observed above, two-way ANOVA (phase
and group factors) with one repeated meas-
ure on one factor (phase) revealed a signifi-
cant interaction between phase and treat-
ment group, i.e., F(3,24) = 42.04, P<0.01,
for SCH 23390, and F(3,24) = 66.94, P<0.01,
for haloperidol. When directly tested for
place conditioning SCH 23390 did not modify
the time spent in the drug-paired compart-
ment (F(1,24) = 0.67, NS). As observed
before, DEP (15 mg/kg) significantly in-
duced place conditioning (F(1,24) = 7.52,
P<0.01). Pretreatment with SCH 23390
blocked DEP-induced place conditioning
(F(1,24) = 0.80, NS). Haloperidol plus sa-
line did not change place preference after
conditioning trials (F(1,24) = 0.51, NS),
whereas both the saline plus DEP (F(1,24) =
6.25, P<0.01) and haloperidol plus DEP
(F(1,24) = 6.57, P<0.01) groups showed a
significant increase in the time spent in the
drug-paired compartment.

The present study showed that DEP (15
mg/kg) can produce significant place prefer-
ence in rats. This observation confirms pre-
vious reports (4,5) suggesting that DEP may
act as a positive reinforcer.

It has been proposed that stimulant and
opioid drugs exert their reinforcing effects

by acting on psychomotor activity (5,6,12,
18). Thus, to evaluate the involvement of the
dopamine dopaminergic mesocorticolimbic
system that also mediates receptor subtypes
in DEP-induced CPP, animals were pre-
treated with SCH 23390 or haloperidol, D1
and D2 antagonists, respectively, at doses
that block locomotor activity (11). Consider-
ing the separate effect of the antagonists, no
changes in place preference were observed,
suggesting that SCH 23390 and haloperidol
are neutral reinforcers in CPP paradigms.
The observation that SCH 23390 blocked
DEP-induced CPP suggests that the rein-
forcing effect of DEP depends on the activa-
tion of dopamine D1 receptors. Results simi-
lar to those obtained with SCH 23390 were
found for other addictive drugs such as am-
phetamine, morphine, nicotine, fencamfa-
mine and diazepam (7,11,19). Our results
show that haloperidol did not prevent the
acquisition of place preference induced by
DEP. In fact, haloperidol and other D2 an-
tagonists such as pimozide and metoclopra-
mide were ineffective in modifying the rein-
forcing effect of stimulants such as meth-

Figure 2 - Effect of pretreatment
with the antagonists SCH 23390
(SCH) (A) and haloperidol
(HALO) (B) on DEP-induced con-
ditioning place preference. His-
tograms represent the mean ±
SEM of rats (N = 7) observed in
the shuttle box for 15 min.
*P<0.05 pre- vs postcondition-
ing (Newman Keuls test). SAL,
Saline.
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In conclusion, our data suggest that DEP-

induced CPP and consequently its reinforc-
ing effect are mediated by D1 dopamine
receptors.


