BOX 30.2

THE MPTP STORY

Until the early 1980s, the quest for a complete animal model of Parkinson’s disease (PD) was largely unsuccessful. Although some of the abnormalities of PD could be caused by electrolytic lesion of SNpc or by injecting the neurotoxin 6-hydroxydopamine into SNpc, neither of these methods produced the full syndrome of PD. Then, in 1982 an unfortunate, but fortuitous, accident happened. Four young drug users in northern California developed symptoms of PD. Because PD is highly unusual in young adults, the neurologists caring for these patients began a search for the cause (Langston, Ballard, Tetrud, & Irwin, 1983). They discovered that each of the patients had recently obtained a “new” synthetic heroin. This “new heroin” contained an analog of the narcotic meperidine, 1-methyl-4-phenyl-proprionoxypiperidine (MPPP), and a contaminant, 1-methyl-4-phenyl-1,2,5,6-tetrahydropyridine (MPTP). It turned out that MPTP was the agent responsible for the parkinsonism. MPTP is oxidized in the brain to MPP+ by monoamine oxidase. MPP+ is taken up by DA neurons where it inhibits oxidative metabolism in the mitochondria and ultimately leads to cell death. 

Subsequently, it has been found that MPTP produces a Parkinson’s-like syndrome in several species of monkeys. Unlike previous models, monkeys given MPTP had not only slowness of movement, paucity of movement, and rigidity, but also tremor. The Parkinson’s-like syndrome in monkeys given MPTP is associated with a nearly complete degeneration of DA neurons in SNpc and the ventral tegmental area and variable degeneration in the locus coeruleus. MPTP monkeys improve when given the DA precursor L-DOPA and have side effects of chorea when they are given too much L-DOPA, similar to what happens in people with PD. Hence, by behavioral, pharmacological, and pathological measures, the MPTP monkey is an excellent model of human PD. It is currently used to study the pathophysiology and pharmacology of PD and it has lead to new ideas about possible causes of PD. One such idea is that environmental toxins may play a role in the etiology of PD. In this regard, it is important to note that paraquat and rotenone, two compounds that are used commonly as pesticides and/or herbicides, both have MPTP-like structures and have also been shown to damage DA neurons.
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