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Paraoxonase-2 (PON2) is an enzyme critical for normal mitochondrial function and regulation of
oxidative stress. Located on the inner mitochondrial membrane, PON2 enhances the function of
coenzyme Q in the electron transport chain and subsequently reduces the production of reactive
oxygen species that can lead to oxidative stress. PON2 is the only isoform of the enzyme that is present
in brain and it is most highly expressed in dopamine-rich regions of mouse brain. PON2 deficiency
hypersensitizes neurons to oxidative stress induced by MPP+, the toxin generated in vivo following
MPTP delivery. Therefore, PON2 has emerged as a new therapeutic target for Parkinson’s disease

(PD) and other neurological disorders where oxidative stress plays a significant role in the etiology.

Pioglitazone is best known for its use to improve glycemic control in adults with type 2 diabetes
mellitus, but there is now substantial evidence that is has neuroprotective properties in models of PD,
Alzheimer’s disease, brain trauma, and in stroke. The etiologies of these conditions have some
common components, such as mitochondrial dysfunction, oxidative stress, and inflammation.
However, the precise mechanism(s) underlying pioglitazone’s mediation of neuroprotection is not yet

known.
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Pioglitazone is recognized as a peroxisome proliferator-activated receptor gamma (PPARYy) agonist,
which has emerged as a new neuroprotective target, especially in PD. PPARYy is a nuclear receptor
that is expressed throughout the brain. A variety of specific neuroprotective and repair mechanisms
have been attributed to PPARY, including the induction of genes involved in oxidative stress defense,
induction of anti-inflammatory responses, and stimulation of mitochondrial biogenesis. However,
little is known about the precise molecular mechanisms of PPARy that lead to these neuroprotective
effects. Elevated PON2 expression has been linked with PPARy, and may potentially mediate some
of the beneficial effects attributed to pioglitazone and PPARy due to its role in mitochondria function

and regulation of oxidative stress.

Here we report that pioglitazone (10 mg/kg/day) for 5 days significantly increased PON2 expression
in mouse striatum. Thus, this result highlights PON2 as a target for neuroprotective strategies and

identifies pioglitazone as a tool to study the role of PON2 in brain.

(Hi 8t : Blackburn, J. K. et al., Exp Neurol. 2020 May:327:113234. doi:
10.1016/j.expneurol.2020.113234. Epub 2020 Feb 7. X . —ek%)
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