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Are Females More Sensitive to MDMA-Related Discriminative Stimuli?
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INTRODUCTION

MDMA is a stimulant-derived drug of abuse that has
mood altering effects [1]. MDMA-induced changes in affect

METHODS

Male and female Sprague Dawley rats (M=12, F=12) were
trained to reliably differentiate between MDMA (1.5mg/kg) and
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Fig. (1). Distribution of responses across levers and rates of responding following carbetocin treatment in female (Panel A) and male (Panel
B) rats trained to discriminate between MDMA, AMP and SAL (n=6-11).

*Statistical difference between male and female behavioral responses.

are examples of interoceptive cues which enable experienced
users to distinguish the effects of MDMA from those of
other drugs. Serotonin neurotransmission positively
modulates the release of oxytocin into plasma [2]. To test the
hypothesis that oxytocin receptor activation contributes to
the interoceptive cues of MDMA in male and female rats,
two peptidic oxytocin receptor ligands, the agonist
carbetocin [3] and antagonist atosiban [4], were utilised in a
3-way drug discrimination paradigm [5].
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a related stimulant, dl-amphetamine (AMP; 1.0mg/kg)), and
saline (SAL) using a three lever drug discrimination paradigm.
The extent to which substitution with carbetocin (oxytocin
analogue) or co-administration with atosiban (oxytocin receptor
antagonist) affected drug-appropriate responding was evaluated
with sex as a covariate. The outcome measures of interest were
proportion of responding on each of the training drug-associated
levers, as well as rate of lever pressing (responses/min).

RESULTS

Substitution with an oxytocin analogue (carbetocin)
partially generalised to the MDMA-training cue, whereas
blocking oxytocin receptors with atosiban resulted in a
selective disruption of MDMA- but not AMP-appropriate
responding. Female rats appeared to be more sensitive to
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MDMA-like cues based on their greater propensity to
respond on the MDMA lever following a low dose of
MDMA, low doses of AMP and carbetocin substitution (for
example, see Fig. 1).

In addition, female rats appeared to be less sensitive to
the rate-suppressing effects of a range of drug treatments,
including MDMA, AMP, carbetocin and atosiban.

DISCUSSION

Oxytocin is released subsequent to MDMA
administration in humans and animals [6, 7]. The results of
this study suggest that there may be an important role for
oxytocin in the subjective changes in perception that are
experienced following MDMA treatment. However, the
partial generalisation to the MDMA training cue produced
by substitution with carbetocin suggests that oxytocin
receptor activation alone cannot explain all interoceptive
changes that arise following MDMA use. The evidence for
sex differences in the perceived effects of MDMA as well as
drugs that may have MDMA-like interoceptive cues is
consistent with earlier observations that women/females are
more sensitive to the psychological effects of MDMA;
conversely, the relative sensitivity of male rats to the rate-
suppressing effects is supported by studies that have found
men/males to be more sensitive to physical drug effects (see
review in [8]).

CONCLUSIONS

The findings from the present study highlight the
similarities between the interoceptive effects of oxytocin and
of MDMA, suggesting that oxytocin contributes to affective
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changes subsequent to MDMA exposure. The greater
sensitivity of females to MDMA-associated cues, and of
males to the rate-suppressing effects of drug treatments,
provide further evidence of the importance of gender in the
perception of drug effects.
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