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Monoamine oxidase inhibition in multi-target drugs
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eurodegenerative diseases have multiple and often common mechanisms in their aetiologies. These multifactorial aspects have

driven the search for multi-target drugs for use in therapy. Inhibition of monoamine oxidase (MAO) in the brain is a well-
established way to increase neurotransmitter levels, so is a commonly desired target for multi-target designed ligands (MTDL).
Screening for MAO inhibition is not straightforward, so some of the interesting physiological and chemical features of these enzymes
will be discussed, along with the different roles, locations, and kinetic properties of MAO A and MAO B. Examples of recent multi-
target compounds designed to combat Alzheimer’s Disease will be given.

In addition to slowing the breakdown of the neurotransmitters, MAO inhibitors (MAOI) and decrease oxidative stress by stopping
the production of its second product, H,O,, that causes oxidative damage to mitochondria. Mitochondria are vital to healthy neurons
to produce sufficient ATP to support the cycles of neurotransmitter release and reuptake, as well as to maintain a healthy cell. Multi-
target compounds for Alzheimer’s disease treatment that inhibit both cholinesterases (for cognitive function) and monoamine
oxidases (a proven anti-depressant strategy), can also act as antioxidants to protect mitochondrial function. New compounds were
assessed against the individual targets and on cell survival and mitochondrial function in the cell. Some MAOI were assessed in a
cellular model of neurodegeneration, namely in fully differentiated SH-SYSY neurons were treated with homocysteic acid (HCA),
an analogue of the neurotransmitter glutamate shown to induce neurodegenerative pathology. Cell viability was decreased by HCA
but rescued by the MAOI. HCA treatment significantly decreased the proportion of normal mitochondria and increased the proportion
of rounded and interconnected mitochondria, but MAOI gave some protection, decreasing the proportion of rounded mitochondria.
These effects indicate that the mechanism of MAOI in the treatment of neurodegeneration is not just to spare the neurotransmitters.
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