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Popular “designer drugs” mimic the effects of Ecstasy in the brain 
 
DOI: 10.1038/npp.2011.304 
 
The neurobiological effects of the widely available “designer drugs” mephedrone and methylone 
are similar to the illegal drug MDMA, commonly known as Ecstasy, suggests research published 
online in Neuropsychopharmacology.  The new study elucidates the mechanism of action of 
these compounds, and sheds light on the toxicity and abuse potential of substances that are 
known by innocuous names such as “bath salts” or “plant food”.  

Mephedrone and methylone are structurally related to MDMA and used for personal 
experimentation, mood elevation and “legal highs”.  By performing studies in brain tissue systems 
and in the brains of conscious rats, Michael Baumann and colleagues found that the action of 
mephedone and methylone on dopamine and serotonin transporters resembles that of MDMA.  
The results suggest that neurotransmitter release is similarly evoked by each of the compounds, 
with a larger magnitude of effect on serotonin compared to dopamine.  However, at high doses, 
the drugs began to produce different effects – in addition to subtle behavioral differences between 
the test groups, administration of MDMA results in more severe hyperthermia, and MDMA-
exposed rats display a long-term depletion of serotonin that was not found in response to either of 
the designer drugs.  

Designer drugs are often available over the Internet and in retail shops, and sold under 
names that offer few clues about their illicit nature.  This research increases public awareness of 
the potential misuse of these products, and will help to inform future policy decisions regarding 
their legality. 
 
Author contact:  
Michael H. Baumann (National Institute on Drug Abuse, NIH, Baltimore, MD, USA) 
Tel: +1 443 740 2660; E-mail: mbaumann@mail.nih.gov  
 
Editorial contact:  
Natalie Marler (Neuropsychopharmacology, Brentwood, TN, USA)   
Tel: +1 615 324 2371; E-mail: nmarler@acnp.org 

 
 
PRESS CONTACTS 
 
For media inquiries relating to embargo policy for the journal Neuropsychopharmacology: 
 
Rachel Twinn, Nature London 
Tel: +44 20 7843 4658; E-mail: r.twinn@nature.com  
 
From North America and Canada 
Neda Afsarmanesh, Nature New York 
Tel : +1 212 726 9231; E-mail : n.afsarmanesh@us.nature.com 
 
From Japan, Korea, China, Singapore and Taiwan 
Mika Nakano, Nature Tokyo 
Tel: +81 3 3267 8751; E-mail: m.nakano@natureasia.com 
 

mailto:mbaumann@mail.nih.gov
mailto:nmarler@acnp.org
mailto:r.twinn@nature.com
mailto:n.afsarmanesh@us.nature.com
mailto:m.nakano@natureasia.com


 
About Nature Publishing Group (NPG) 
Nature Publishing Group (NPG) is a publisher of high impact scientific and medical information in 
print and online. NPG publishes journals, online databases and services across the life, physical, 
chemical and applied sciences and clinical medicine.  
 
Focusing on the needs of scientists, Nature (founded in 1869) is the leading weekly, international 
scientific journal. In addition, for this audience, NPG publishes a range of Nature research 
journals and Nature Reviews journals, plus a range of prestigious academic journals including 
society-owned publications. Online, nature.com provides over 5 million visitors per month with 
access to NPG publications and online databases and services, including Nature News and 
NatureJobs plus access to Nature Network and Nature Education’s Scitable.com.  
 
Scientific American is at the heart of NPG’s newly-formed consumer media division, meeting the 
needs of the general public. Founded in 1845, Scientific American is the oldest continuously 
published magazine in the US and the leading authoritative publication for science in the general 
media. Together with scientificamerican.com and 15 local language editions around the world it 
reaches over 3 million consumers and scientists. Other titles include Scientific American Mind 
and Spektrum der Wissenschaft in Germany.  
 
Throughout all its businesses NPG is dedicated to serving the scientific and medical communities 
and the wider scientifically interested general public. Part of Macmillan Publishers Limited, NPG 
is a global company with principal offices in London, New York and Tokyo, and offices in cities 
worldwide including Boston, Buenos Aires, Delhi, Hong Kong, Madrid, Barcelona, Munich, 
Heidelberg, Basingstoke, Melbourne, Paris, San Francisco, Seoul and Washington DC. For more 
information, please go to www.nature.com. 
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