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Amphetamine-type stimulants are drugs chemically related to the natural compounds
ephedrine and cathinone [1]. Their chemical structure has a phenylethylamine moiety,
which resembles the monoamine neurotransmitters, dopamine, noradrenaline and sero-
tonin (also known as 5-hydroxitryptamine) [2].

Amphetamines target the brain and their pharmacological mechanism of action is
mainly related to their ability to serve as substrates of monoamine transporters. They
increase the concentration of monoamines in the synaptic cleft [2]. Still, the full comprehen-
sion of their brain mechanisms remains to be established, with research continuing today.

The first amphetamine was discovered more than a century ago, and thereafter they
have been used in clinical settings for treating depression, obesity and nasal congestion.
However, these clinical uses are nowadays considered obsolete in developed countries [3].
Notwithstanding, amphetamine and methylphenidate are currently first-line therapies for
attention-deficit/hyperactivity disorder (ADHD) [4], and they are also used in the treatment
of narcolepsy [5]. Meanwhile, new clinical uses are being considered for these drugs. 3,4-
Methylenedioxymethamphetamine (“ecstasy”, or MDMA)-assisted psychotherapy is being
studied for the treatment of post-traumatic stress disorder (PTSD) [6,7], and even the
emergence of psychedelics for treating depression seems to bring “ecstasy” to the table [8,9].
These new uses clearly show that much remains to be discovered regarding the brain
actions of these drugs.

Amphetamines moved from the clinics to the streets and became major worldwide
drugs of abuse. According the World Drug Report 2021 of the United Nations, in 2019, there
were an estimated 27 million past-year users of amphetamines, including amphetamine and
methamphetamine, corresponding to 0.5 per cent of the global population aged 15–64 [10].
In addition, nearly 20 million people globally are estimated to have used “ecstasy” in the
past year, corresponding to 0.4 per cent of the global population aged 15–64 [10]. There have
been many concerns surrounding the misuse of amphetamines given the toxicity reported
in drug abusers, namely neurotoxicity, cardiotoxicity and hepatotoxicity, which have been
widely studied in pre-clinical settings [1,11–13]. However, the mechanisms of toxicity are
far from being fully understood and the recent advances towards the potential clinical uses
of amphetamines render the investigations of toxicity mechanisms even more important.

It is unknown how amphetamine-type stimulants will be used in future, but it is likely
that new answers, clinical repurposing of old drugs and the development of new and safer
amphetamines will arise. This topic aims to bring together the latest findings in the field of
amphetamine-type stimulants, from in vitro to pre-clinical studies or even clinical studies
to identify novel mechanisms underlying their (neuro)pharmacology and toxicology, but
also new targets for novel clinical uses. We aim to bring new data and novel ideas to our
readers in order to contribute to the development of this exciting field of research.
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