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Research into the effects of MDMA in humans and in nonhuman animals continues to
take place. None of the published reports appearing between December, 2008 and
November, 2009 require a change in risk/benefit analysis in relation to trials with MDMA
in a clinical setting. Two reports lend support to the existence of hypothesized therapeutic
effects of MDMA. This review covers clinical trials of MDMA administration in humans,
a naturalistic study of the effects of ecstasy (material represented as containing MDMA)
and studies of ecstasy users.
1.0 Clinical Trials
Ten clinical trials of MDMA were published in the review period, including
investigations into the behavioral effects, pharmacology and pharmacokinetics of
MDMA, either alone or in combination with other intoxicants.
1.1 Studies Relating to Potentially Therapeutic Effects
Dumont and colleagues reported elevated blood oxytocin after administering 100 mg
MDMA versus placebo in 12 men and 3 women (average age = 21.1 years) in a
randomized, double-blind crossover study, with this large elevation in oxytocin peaking
at 1.5 hours post-drug and returning to baseline 4 hours later (Dumont et al. 2009c). They
found increased self-reported prosocial feelings (friendliness and gregariousness) in
people with greater elevations of oxytocin, a hormone involved in physiological and
social processes, including lactation and parturition, affiliation, bonding and trust (Bartz
and Hollander 2006; Kosfeld et al. 2005). Bedi and colleagues used functional magnetic
resonance imaging (fMRI) to assess brain activity after placebo, 0.75 and 1.5 mg/kg
MDMA in seven men and two women (average age = 24 years) when viewing angry,
fearful (frightened) and happy faces. Both doses of MDMA in this randomized, doubleblind placebo-controlled study reduced amygdalar activity in response to angry faces,
especially in the left amygdala, but only 1.5 mg/kg produced a significant reduction in
amygdalar activity. (Bedi et al. 2009). It is notable that lower left amygdalar activity after
1.5 mg/kg MDMA was reported in a previous imaging study that did not involve viewing
facial expressions (Gamma et al. 2000). Ventral striatal response to happy faces was
greater after both doses of MDMA than placebo, though significant differences were only
observed after the lower dose. Neither dose affected brain activity in response to fearful
faces. Bedi and colleagues also assessed mood with Profile of Mood State (POMS) and
subjective effects with visual analog scales, reporting increased self-reported sociability
in both measures after both doses of MDMA. Taken together, both the studies above
support changes in emotional or attentional response to others’ emotional expressions and
prosocial orientation that may help people build a stronger therapeutic alliance or
confront emotionally upsetting memories or thoughts during psychotherapy.
1.2 Pharmacokinetics

Using periodic urinary sampling and verifying these methods with plasma sampling,
Perfetti and colleagues sought to detect specific MDMA metabolites in eleven men and
four women after 1.5 mg/kg MDMA (range 70-100 mg), and detecting four known
metabolites and thioether conjugates (at 0.002%) (Perfetti et al. 2009), hypothesized to be
neurotoxic in rodent and in vitro models (Jones et al. 2004). Slight variations in
metabolite recovery were associated with genetic variations in functionality of the
metabolic enzymes CYP2D6 and catechol-O-methyltransferase (COMT). Two studies
conducted by Mueller and colleagues compared MDMA metabolism in adult male
squirrel monkeys and humans (seven men and two women between the ages of 18-24
years), finding nonlinear pharmacokinetics in both species (Mueller et al. 2009a; Mueller
et al. 2009b). These comparative studies demonstrate that MDMA produced similar
plasma drug levels in both species, though with monkeys exhibiting a shorter half-life.
As with previous studies in monkeys (Mechan et al. 2006) and rodents (Baumann et al.
2007; Baumann et al. 2009), this research indicates that non-human animal studies have
consistently overestimated human equivalent doses. Barnes and colleagues examined
detection of MDMA metabolites in sweat in ten men and five women given placebo, 1
and 1.6 mg/kg MDMA (Barnes et al. 2009).
1.3 Other Clinical Trials
Dumont and colleagues conducted randomized, double-blind crossover studies in two
separate samples of 16 individuals to compare the effects of 100 mg MDMA alone and in
combination with ethanol, publishing three reports on the combined drug effects of
MDMA and ethanol (“alcohol”) (Dumont et al. 2008; Dumont et al. 2009b) and cannabis
(Dumont et al. 2009a). The study comparing MDMA with cannabis enrolled 12 men and
four women, average age 26.4 years, and the study of ethanol and MDMA enrolled nine
men and seven women, average age 22.1 years. The effects reported are consonant with
previous reports of acute physiological and psychological effects alone, and include
increased cardiovascular effects and changes in mood and energy. In a functional
magnetic imaging (fMRI) study in nine men and three women (average age 23.3 years),
Ramaekers and colleagues assessed acute effects of MDMA on brain activity during a
visual response inhibition task after administering 75 mg MDMA (Ramaekers et al.
2008). They reported that MDMA altered brain activity in the inferior parietal lobules
and thalamus when people performed different components of the task, and that MDMA
acutely impaired prospective recall (tracking trial numbers in order to know when to
correctly inhibit response on a specific trial), and failure to inhibit responses correlated
with plasma MDMA.
1.4 Adverse Events
In the study of the combined effects of MDMA and cannabis, one subject “felt unwell”
without any corroborating physiological changes 30 minutes after MDMA alone, and 60
minutes after MDMA and cannabis, one participant experienced heart rate greater than
180 bpm for longer than 55 seconds after MDMA and cannabis, and another reported
experiencing transient, mild hallucinations after MDMA and cannabis. Both these
participants were excluded from further participation. As they describe either

psychological distress or cardiovascular effects, these adverse events are either expected
effects of MDMA or may relate to the combination of MDMA and cannabis. One
participant in the fMRI study stopped taking part in the study ten minutes after entering
the scanner, presumably due to distress produced by the combination of the drug and
scanner.
2.0 Naturalistic Study
A naturalistic study assessed and compared mood and cognitive function in 16 regular
ecstasy users who chose to use ecstasy during the first study night and 16 regular ecstasy
users who chose not to do so (Pirona and Morgan 2009), assessing participants on the
night of use, one day later and four days later. Using ecstasy was associated with
increased positive mood on the night it was used and increased negative mood the day
after use that returned to baseline four days after use. The researchers failed to detect subacute effects of ecstasy use on immediate or delayed memory or decision-making tasks.
Self-reported sleep quality on the night of use was related to performance on immediate
and delayed memory tasks. Decision making, assessed via gambling task, was poorer at
baseline and one day after ecstasy use, but performance was the same four days
afterward.
3.0 Studies of Ecstasy Users
Nine reports compared people reporting regular use of ecstasy with controls reporting no
ecstasy use. Seven studies were retrospective comparisons (Boland et al. 2009; CarhartHarris et al. 2009; Cowan et al. 2009; Karageorgiou et al. 2009; McCann et al. 2009; Raj
et al. 2009; Selvaraj et al. 2009), and one study reported on the presence of self-reported
electric shock-like sensations in some ecstasy users (Boland et al. 2009). Two prospective
studies in the same or nearly similar samples were published as well (Schilt et al. 2009a;
Schilt et al. 2009b). Retrospective studies examined brain structure and function,
cognition and self-reported symptoms through a variety of means, and included
measuring markers of potential brain injury (Cowan et al. 2009), measuring estimated
serotonin transporter sites (Selvaraj et al. 2009), functional MRI (Karageorgiou et al.
2009; Raj et al. 2009), assessing sleep architecture with electroencephalograpy (CarhartHarris et al. 2009), assessing cognitive function after sleep deprivation (McCann et al.
2009), or examining somatic complaints in a subset of ecstasy users (Boland et al. 2009).
It should be noted that the same research team performed three of the four imaging
studies (Cowan et al. 2009; Karageorgiou et al. 2009; Raj et al. 2009). The two
prospective studies examined behavioral impulsivity in a sample of people expressing an
interest in taking ecstasy prior to and again after some had self-administered the drug
(Schilt et al. 2009a) and the impact of genetic variations in MDMA metabolism on
memory in a similar sample before and after ecstasy use (Schilt et al. 2009b). Given that
retrospective studies compare individuals reporting repeated use of a substance of
unknown identity, and that most are polydrug users, findings from these studies can best
be considered as marking the upper limits of risk estimation for clinical trials of MDMA.

Findings included failure to find group differences in serotonin transporter levels
(Selvaraj et al. 2009), failing to detect any impact of acute tryptophan depletion on sleep
in male ecstasy users (Carhart-Harris et al. 2009), detecting group differences relating to
cannabis use, but not ecstasy use, in a marker of brain injury or repair associated with
cannabis use (Cowan et al. 2009), detecting group differences attributed to ecstasy use in
some areas of brain activity or cognitive function, but not others (Raj et al. 2009), and
detecting differential effects of sleep deprivation on cognitive function of ecstasy users
versus non-users (McCann et al. 2009). Previous reports have also reached a similar array
of findings, including both detecting and failing to detect long-term effects of ecstasy use.
In the first prospective study, Schilt and colleagues reported that greater impulsivity at
baseline predicted later ecstasy use in women but not men (Schilt et al. 2009a). In their
second prospective study, they reported a trend for a smaller retest (or learning) effect on
a verbal memory task in participants who chose to use ecstasy after low to moderate use,
particularly those with two of three variations in the catechol-O-methyl-transferase
(COMT) gene (Schilt et al. 2009b). It is notable that owing to the prospective study
design, participants were not matched for genotype.
None of the reports appearing in the literature between December 2008 and November
2009 change estimated risk/benefits ratio for MDMA.
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