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To the Editors; In their recent letter, Parrott and
colleagues discussed the human implications of findings
of dopaminergic neurotoxicity in non-human primates
after repeated doses of MDMA (three injections of 2 mg/
kg within 6 h) (Ricaurte et al. 2002). Parrott and
colleagues are concerned that like the known neurotoxin
MPTP, MDMA might only produce observable effects in
a minority of ecstasy users. They supported their concerns
by citing a survey conducted over the internet that yielded
reports of tremors and twitches in 20% of 282 ecstasy
users. However, scientists disagree on the human impli-
cations of Ricaurte’s findings, and an examination of the
literature fails to support a link between ecstasy use and
dopaminergic neurotoxicity or motor problems (Holden
2002).

The MDMA dose regimen used by Ricaurte and
colleagues produced 20% mortality in their animals, a
figure that far exceeds the estimated percentage of deaths
in ecstasy users (Gore 1999; Gill et al. 2003; Henry and
Rella 2001). An additional 20% of their test animals were
not administered the third injection due to obvious signs
of behavioural toxicity. Clearly, the dose regimen
employed in this study was not analogous to common
patterns of ecstasy use.

At present, two studies of cerebrospinal fluid and two
imaging studies in heavy ecstasy users, and one post-
mortem examination of brain tissue from a heavy ecstasy
user have all failed to find evidence for ecstasy-related

dopamine neurotoxicity (Ricaurte et al. 1988, 1990;
McCann et al. 1994, 1999; Semple et al. 1999; Kish
2000; Reneman et al. 2002), although one of these
imaging studies found a relationship between amphet-
amine use and reduced striatal dopamine (Reneman et al.
2002). As Parrott and colleagues stated themselves, any
research testing hypotheses concerning ecstasy use and
dopaminergic neurotoxicity must take into account use of
amphetamine and other psychostimulants.

Parrott and colleagues presented data from their on-
line survey of ecstasy users and described anecdotal
accounts of movement problems in ecstasy users (Parrott
et al. 2002). Participants reporting motor problems in this
and other studies (Parrott and Lasky 1998; Rodgers 2000)
did not undergo clinical assessments of psychomotor
function, and, in one case, reports were elicited in
response to a specific question (Rodgers 2000). Respons-
es from ecstasy users were not compared with comparable
samples, such as polydrug users with no reported ecstasy
use. Subjects in this study also generally reported fewer
ecstasy episodes than the aforementioned imaging studies,
suggesting that underlying dose-related dopaminergic
neurotoxicity must be discounted as a causal mechanism.
In contrast with these findings, a survey of 500 ecstasy
users failed to report a significant number of complaints
of psychomotor problems after ecstasy use (Cohen et al.
1995).

The lack of independent verification of symptoms is
particularly important, since the links between symptom
reporting and results of objective measures are not strong.
Studies of memory and executive function in ecstasy
users failed to find relationships between self-reported
cognitive difficulties attributed to ecstasy use and perfor-
mance on tests of spatial memory, verbal memory and
executive function (Rodgers 2000; Fox et al. 2001;
Heffernan 2001, study 2). In the study conducted by Fox
and colleagues, lifetime ecstasy consumption was a better
predictor of performance on measures of spatial memory
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and executive function than the presence of self-reported
problems attributed to ecstasy use (Fox et al. 2001).

Only one case of Parkinsonism or motor problems
after ecstasy use has been reported in the medical
literature (Mintzer 1999), and the conclusions drawn in
this report were disputed by the patient (Borg 1999) and
by others (Baggott et al. 1999). Searches conducted
through the PubMed database in September 2002 and
April 2003 using “MDMA” and “motor problems”,
“ecstasy” and “Parkinson’s disease” and “ecstasy” and
“parkinsonism” did not uncover any additional reports of
ecstasy-use related psychomotor problems. It is true that
no systematic investigations have assessed psychomotor
function in ecstasy users, and this requires further study.
However, if psychomotor symptoms after ecstasy use
were as common as they were among respondents on the
on-line survey (20%), then the lack of case reports and
research is especially surprising.

In conclusion, there is currently no human evidence for
dopaminergic neurotoxicity and no objectively measured
increased incidence of psychomotor problems in regular
ecstasy users. Even if such a link were established, a
definitive link between ecstasy use and dopamine neuro-
toxicity or psychomotor problems would be difficult to
establish, as most ecstasy users are polydrug users. A
significant number of ecstasy users report consumption of
drugs known to affect dopamine function, such as
amphetamine or methamphetamine. Whilst we encourage
future research into potential long-term effects of regular
ecstasy use, there is at present no reason to believe that
ecstasy users are subject to the dopaminergic neurotox-
icity seen in squirrel monkeys and baboons injected with
repeated doses of MDMA. By suggesting an analogy
between MDMA and MPTP, Parrott and colleagues
appear to be overstating the potential long-term effects
of ecstasy use, despite the fact that findings from studies
in ecstasy users and a search of the literature fail to
support these concerns. It is essential that scientists,
policymakers, health workers and ecstasy users them-
selves be provided with accurate evidence-based infor-
mation. Speculative claims should be fully qualified so as
not to further diminish the credibility of warnings on
drug-related harms.
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