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MALDI-mass spectrometry imaging (MSI) is a powerful technique that provides spatial information
about multiple molecular species in diverse biological tissues. Recent technological advances in
instrumentation, software, and chemical tools 1,2 have allowed its use in quantitative spatial omics. It
now enables visualization of distributions of diverse molecules at high lateral resolution in studies of
drugs’ pharmacokinetic and pharmacodynamic effects on functional biomolecules.
We have used MALDI-MSI to study multiple layers of biomolecular changes in postmortem brains from
humans and animal models with neurodegeneration, and particularly Parkinson’s disease (PD) 3. L-DOPA
administration is the primary treatment for PD but long-term administration is usually accompanied by
hyperkinetic side-effects called L-DOPA-induced dyskinesia (LID) in about 50% of patients after 5 years of
treatment. LID significantly impair the patient’s quality of life. Here, we exploited the advantages of
MALDI-MSI to perform on-tissue mapping of a large number of neurochemical species for investigating
their changes associated with LID.
Excessive amounts of L-dopa and its metabolite 3-O-methyldopa were detected in the brain of
dyskinetic animals and higher levels of dopamine and metabolites in all regions (except the striatum)
than in the non-dyskinetic animals under similar treatment 3. Furthermore, signaling neuropeptides of
the basal ganglia are affected in LID and changes in the expression of neuropeptide precursors have
been described, but the final products formed from these precursors have not been well defined and
regionally mapped. We found that LID severity correlated with the levels of some abnormally processed
peptides, and that the abundance of selected active neuropeptides is associated with L-DOPA
concentrations in the brain, emphasizing their sensitivity to L-DOPA 4. LID animals exhibited reduced
levels of various metabolites important for brain homeostasis, including S-adenosylmethionine,
glutathione, adenosine monophosphate, and acylcarnitines. These results provide new insights into
pathological metabolic changes in PD and LID.

MALDI-MSI has become a versatile technique with a multitude of applications that have transformed
neuropharmacological research and enabled research into brain physiology at unprecedented
resolution.
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