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Abstract
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Ecstasy (MDMA) has powerful acute physiological effects in humans: hyperthermia,
hyponatremia, hypertension and tachycardia. Little is known about what exactly MDMA does
to these physiological responses. This study aimed to investigate acute effects of MDMA on
plasma osmolarity, plasma sodium concentration, body temperature, respiratory rate,
cardiovascular changes and Fos expression in the supraoptic nucleus (SON) in female and
male rats. Experiment 1, serial plasma samples for osmolarity and sodium measurements
were taken from pentobarbitone-anaesthetized female and male rats via femoral vein
cannulae for 2 hours after i.v. injected with vehicle or 5 mg/kg MDMA. Experiment 2, invasive
arterial blood pressure, heart rate, respiratory rate and body temperature were recorded for 90
min and 60 min in pentobarbitone-anaesthetized female and male rats, respectively. Ninety
minutes after vehicle or 5 mg/kg MDMA, Fos expression in the SON was examined. The
results showed that MDMA did not alter plasma osmolarity and sodium concentration in
female rats, and plasma osmolarity, heart rate and body temperature in male rats. Significant
increases in heart rate, respiratory rate and body temperature were found in MDMA-treated
female rats. MDMA caused significant increases in plasma sodium concentration, systolic
blood pressure and respiratory rate in male rats (p<0.05). MDMA significant diminished mean
arterial blood pressure and diastolic blood pressure in both male and female rats (p<0.05).
Moreover, MDMA selectively enhanced Fos expression in the SON in female but not male
rats. In female rats, MDMA selectively enhanced Fos expression in the AVP neurons in the
SON. In conclusion, female rats under pentobarbitone anesthesia are more susceptible to
MDMA than male rats as hypotension, tachycardia, hyperventilation and hyperthermia
responses have been shown following acute systemic administration of MDMA. MDMA may
cause changes in the OXT and AVP system and hyponatraemic effect of MDMA may be the

direct effect of AVP neuronal activation.
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