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Dopamine D, Receptor Availability in
Opiate-Dependent Subjects before and after
Naloxone-Precipitated Withdrawal
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Dopamine may play a role in opiate withdrawal and
dependence. We measured dopamine D, receptor
availability in 11 opiate-dependent subjects using PET and
["'Clraclopride at baseline and during naloxone-
precipitated withdrawal. Because [''Clraclopride is
sensitive to endogenous dopamine, this strategy enabled us
to test whether we could document in humans the DA
reductions reported in animal models of opiate withdrawal.,
Results were compared with values from 11 controls, two of
which also received naloxone. The ratio of the distribution
volume in striatum to that in cerebellum (B,,../K; + 1) was

used as model parameter for D, receptor availability.
Baseline measures for B,,,,/K; were lower in opiate-
dependent subjects (2.44 * 0.4) than in controls (2.97 + 0.45,
p = .009). Naloxone precipitated an intense withdrawal in
the abusers but did not change the B,,,./K, ratio. This study
documents decreases in D, receptors in opiate-dependent
subjects but does not document significant changes in
striatal DA concentration during acute withdrawal.
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As for the most addictive drugs, opiates appear to exert
their reinforcing properties in part through their ability
to increase dopamine (DA) concentration in the nucleus
accumbens (Koob and Bloom 1988). The DA system has
also been implicated in opiate withdrawal, and most of
the recent studies suggest that withdrawal is associated
with reduced DA activity (Harris and Aston-Jones
1994). For example, naloxone-precipitated withdrawal
is accompanied by reductions in extracellular DA in the
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ventral tegmental area and in the nucleus accumbens
(Pothos et al. 1991; Rossetti et al. 1992). Furthermore it
has been suggested that the aversive symptomatology
during opiate withdrawal may be in part due to the
suppression of DA activity (Rossetti et al. 1990; Acquas
et al. 1991). However, the results from pharmacological
studies give evidence compatible with both decreases
as well as increases in DA activity during withdrawal
indicative of a more complex role of DA in opiate with-
drawal. For example, some studies have shown that DA
antagonists improve (Lal et al. 1971; Lal and Numan
1976; Levinson et al. 1995) and others that it worsens
(Harris and Aston-Jones 1994) opiate withdrawal. Simi-
larly, some studies have shown that DA-enhancing
drugs exacerbate (Gunne 1965; Gomaa et al. 1989) and
others that it ameliorates (Harris and Aston-Jones 1994)
symptoms of opiate withdrawal. Other studies have
even shown that DA agonists increase the intensity of
some of the withdrawal symptoms and decrease that of
others in the same animal (Ferrari and Baggio 1982; Ary

0893-133X/97/$17.00
P11 S0893-133X(96)00184-4






