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RESPONSE

In their letter, Lee, Ellinwood, and King suggest that the
decrease in extracellular (dialysate) dopamine (DA) in
the dorsolateral caudate nucleus that we (Paulson and
Robinson 1996) recently found in association with am-
phetamine withdrawal may be, “secondary to super-
sensitivity of soma/dendritic and terminal dopamine
autoreceptors.” In support of this they cite a number of pa-
pers reporting that a week following the discontinuation
of continuous treatment with amphetamine or cocaine,
there is evidence for DA autoreceptor supersensitivity.
It is, of course, an empirical question whether the neu-
roadaptations reported by Lee and his colleagues are
responsible for the amphetamine withdrawal-related
changes in extracellular DA we reported. We suggest,
however, that one should generalize between these
studies only with extreme caution and that, indeed, it
may be inappropriate to do so. In all the studies cited
by Lee and his colleagues that found evidence for DA
autoreceptor supersensitivity animals received amphet-
amine or cocaine continuously through subcutaneously
placed osmotic minipumps. In the amphetamine studies,
animals received 4.8 to 5.0 mg per day infused continu-
ously for 7 days. This dosing regimen has been shown
to be neurotoxic, leading to striatal DA depletion
(Ricaurte et al. 1984; Lee and Ellinwood 1989), presumably
due to a loss of striatal DA terminals (Ellison et al. 1978;
Ricaurte et al. 1984). For example, Ricaurte et al. (1984)
reported that the continuous administration of 4 mg per
day of d-amphetamine for only 3 days was sufficient to
produce amphetamine neurotoxicity. In contrast, the in-
termittent dosing regimen used by Paulson and Robinson
(1996) is not neurotoxic (Robinson and Camp 1987;
Paulson et al. 1991).

There is a large literature indicating that the effects of
continuous treatment with amphetamine or cocaine are
very different from the effects of repeated intermittent
treatment with these same agents (for reviews see Post
1980; Ellison and Eison 1983; Robinson and Becker 1986).
As put by Ellison and Eison (1983), “Continuous amphet-
amines have effects on brain neurochemistry which are
distinctively different from those following repeated injec-
tions” (p. 757). Consistent with this, Lee and his colleagues
have reported that, “the continuous administration of co-
caine produces findings consistent with D, autoreceptor
supersensitivity,” whereas “intermittent cocaine admin-
istration did not produce evidence of D,-autoreceptor
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supersensitivity” (King et al. 1994, p. 743). The absence of
DA autoreceptor supersensitivity following intermittent
treatment with psychostimulants, which produces behav-
ioral sensitization, is in agreement with the literature on
the topic reviewed by White and Wolf (1991).

In reviewing the literature on the nature of the neu-
roadaptations produced by repeated amphetamine
treatment Robinson and Becker (1986) suggested that
one reason the literature on the topic appeared “contra-
dictory and confusing” in the mid-1980s was because at
that time little attention was paid to the differences be-
tween continuous treatment regimens that are potentially
neurotoxic (as well as high-dose neurotoxic regimens)
and the intermittent nonneurotoxic treatment regimens
associated with behavioral sensitization. Today this view
is generally accepted. That is, the neuroadaptations
produced by continuous amphetamine administration
and other neurotoxic regimens may not shed light on
the nature of the neuroadaptations produced by intermit-
tent (nonneurotoxic) amphetamine treatment regimens.
For this reason, we suggest that it is not appropriate to
generalize freely across studies using these very different
drug treatment regimens.

Terry E. Robinson, Ph.D.
Pamela E. Paulson, Ph.D.
Department of Psychology
The University of Michigan
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