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Methamphetamine and
Methylenedioxymethamphetamine
Neurotoxicity: Possible
Mechanisms of Cel! Destruction

Lewis S. Seiden and Karen E. Sabol

BACKGROUND

Methamphetamine and Reiated Drugs Have High Abuse
Liability

Methamphetamine and amphetanmine, potent indirectly acting sympatho-
mimetic amines and related compounds, are self-administered by experi-
mental animals and abused by humans. Methylenedioxymethamphet-
amine (MDMA) shares some discriminative properties with amphetamine
and has been reported to be heavily used for recreational purposes aniong
certain groups. Although the abuse hability of methamphetamine and its
congeners was recognized shortly after the recognition of their pharmaco-
logical properties, a concerted etfort to assess long-term effects in the
central nervous system (CNS) was only made in the last 15 years. The
effort to determine possible neurotoxic effects was in part prompted by
epidemics of methamphetamine abuse between 1950 and 1970 in Japan,
Sweden, Great Britain, and the United States (Brill and Hirose 1969;
Jonsson and Gunne 1970; Kramer er al 1967). Since the middie 1970s,
cocaine abuse has increased to epidemic proportions. The acute psycho-
active effects of methamphetamine are similar o those of cocaine, but the
cffects of methamphetamine last longer (Seiden et al. 1993).

Data are available on the neurotoxic effects of long-term administration
ot high doses of methamphetamineg o experimental animals, but there are
no similar data for cocaine. Although some of the potentially dangerous
effects of methamphetamine on the human brain are known, the duration
of these effects and/or their physiological and behavioral consequences arc
not well understood. Such intormation would provide valuable insight and
guidance for treatment and prevenuon programs, and it would further the
understanding of neurobiological principles of drug-induced CNS injury.
Understanding how these drugs’ biochemical and pharmacological inter-
actions lead to cell death may enhance understanding of cell death in the
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