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onoamine oxidase (MAO) has been a drug target for 60 years, particularly to

treat neuropsychiatric disorders. The flavin-containing monoamine oxidases
(MAO A and MAO B) located on the outer membrane of mitochondria oxidise
neurotransmitter amines and generates hydrogen peroxide. In the brain, inhibition
of MAO increases neurotransmitter levels, alleviating depression or helping
compensate for cell loss in neurodegeneration. In the periphery, MAO activity is
essential for protection against biogenic amines. MAO also metabolizes many
amine drugs, an important factor in pharmacokinetics. Kinetic studies of the two
forms of MAO (MAO A and MAO B) have revealed that ligands bind differently to
the oxidized and reduced forms, and have facilitated design of selective inhibitors.
This presentation will summarize the structure and function of MAO and its
inhibition by current drugs. Most successful drugs are irreversible inhibitors that
inactivate MAO by forming a flavin adduct, so that activity in vivo is recovered only
by new protein synthesis. Recent data that resolves the controversial structure
of adduct will be presented, along with steady-state and stopped-flow kinetics
of adduct formation. Going forward, computational methodologies, medicinal
chemistry, and enzymology facilitate structure-based drug design for new multi-
target compounds that inhibit not only MAOQ, but also other targets where binding
might prevent neurodegeneration in one multi-target compound.
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