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Fatty acid chemical mediator provides insights into
the pathology and treatment of Parkinson’s disease
Cesar V. Borlongana,1

Parkinson’s disease (PD) ranks as the second-most prev-
alent neurodegenerative disorder that afflicts the aging
population (1). Hallmark neuropathological features of
PD consist of dopaminergic cell loss in the substantia
nigra, striatal dopamine deficiency, and formation of
intracellular inclusions, called Lewy bodies, marked by
α-synuclein aggregates (2). Although the primary brain
deficiency of PD involves nigrostriatal dopaminergic
depletion, various cell types undergo degeneration in
the brain, as well as in the periphery during disease
onset and progression (3). The clinical symptoms of
PD have been routinely defined as cardinal motor ab-
normalities, which include bradykinesia, tremors, mus-
cle rigidity, and freezing of gait (1). However, PD is also
associated with many nonmotor symptoms, such as
cognitive deficits, that contribute to overall morbidity
of the disease (1, 4). In addition to α-synuclein accumu-
lation, several mechanisms postulated tomediate dopa-
minergic depletion comprise mitochondrial dysfunction,
aberrant oxidative stress, calcium imbalance, impaired
axonal transport, and neuroinflammation (1). The advent
of disease biomarkers may facilitate early diagnosis and
treatment initiation for PD. Unfortunately, despite these
scientific advances in our knowledge of the disease
pathology, there is no cure for PD, only relief from its
symptoms. While dopaminergic cells are selectively
destroyed in PD patients, what triggers this brain cell
death remains poorly understood, thereby relegating
treatment intervention to the late, rather than the early
stage of the disease. Palliative treatments of PD target
pharmacological replacement of striatal dopamine (i.e.,
Levodopa), coupled with nondopaminergic drugs to at-
tenuate bothmotor and nonmotor symptoms, and deep
brain stimulation (1, 4). Cell-based regenerative medi-
cine, in particular stem cell therapies designed to either
exogenously replace dopamine or stimulate endoge-
nous host brain repair machinery (5, 6), represents efforts
toward disease-modifying outcomes, such as reduction
in α-synuclein aggregates.

A recent PNAS paper by Ren et al. (7) reveals that
an enzyme called soluble epoxide hydrolase (sEH)
may be key to the demise of the brain dopaminergic

cells. The authors report that in multiple animal mod-
els of PD, and further confirmed in a group of PD
patients with Lewy bodies, this enzyme was highly
elevated in specific regions of the brain associated
with dopaminergic cell death. Indeed, increased sEH
expression positively correlated with phosphorylation
of α-synuclein in the striatum. In tandem, expression of
sEH mRNA was up-regulated in human induced plu-
ripotent stem cell (iPSC)-derived neurons compared
with iPSC-derived neurons from healthy controls. Early
pioneering work on the sEH enzyme revealed that
many regulatory molecules are controlled by degrada-
tion and biosynthesis, with the epoxy fatty acid chem-
ical mediator sEH regulating inflammation (8, 9), which
is further reinforced in Ren et al.’s PNAS paper (7), high-
lighting the important role of sEH-mediated inflamma-
tion in the PD pathogenesis of α-synuclein and Lewy
bodies. Interestingly, parallel lines of investigation
demonstrate α-synuclein in the periphery (10, 11).
Whether sEH similarly initiates from the periphery and
propagates to the brain in transporting α-synuclein will
be of high clinical relevance, as it will allow early pe-
ripheral diagnosis of PD, which does not manifest its
first motor symptoms until 80% of striatal dopamine is
lost (12). It may be possible to detect elevated sEH
levels peripherally as a prelude to brain dopamine de-
generation, thereby aiding in early intervention of the
disease (Fig. 1). Of note, sEH activity can be measured
in the intestines in other disease indications (13, 14),
suggesting its feasibility as a biomarker for PD.

The PNAS findings of Ren et al. (7) advance our un-
derstanding of how PDmay evolve, but also point to its
novel treatment. Equally compelling evidence shows
that using a drug that inhibits sEH can effectively lessen
PD-associated toxicity in cell and animal models of the
disease (7). Clinical trials of sEH inhibitors in heart and
lung diseases have been examined over the last de-
cade (15, 16), andmay facilitate the entry of these drugs
for PD. Safety and efficacy clinical profiles in these dis-
orders may optimize the treatment regimen for PD and
a variety of neurological disorders, as recently seen
in animal models of stroke and traumatic brain injury
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(17, 18), characterized by aberrant inflammation. The assessment of
amelioration of behavioral manifestations, coinciding with reduc-
tion of sEH levels following inhibitor treatment, will likely provide
additional critical guidance in designing the clinical trials that will
not only rescue against neurodegeneration, but will also alleviate
the debilitating symptoms of PD.

The observation that stem cells derived from PD animals and
patients display increased sEH levels and closely accompany
dopamine degeneration further supports the intimate role of
sEH in PD pathology (7). The use of PD patient-derived stem
cells as a model to recapitulate the disease has paved the way
for research and development of novel treatments (19, 20). In
Ren et al.’s paper (7), the utilization of small and large animal models,
including primates—which closely resemble human PD—further
probes the pathological contribution of sEH across species. Many
positive laboratory findings have failed in clinical trials in part be-
cause of poor animal modeling, a translational gap that the pre-
sent study (7) appears to bridge by employing rigorous animal

models and incorporating the human component in the exper-
iments, likely strengthening its laboratory-to-clinic translation
toward clinical applications. In parallel to demonstrating that
PD iPSCs reveal association of sEH with α-synuclein formation,
the results may point to stem cell therapy as an alternative
approach in replacing dysfunctional cells, albeit transplanting
stem cells with reduced levels of sEH. Indeed, cell therapy has
been tested in PD in the past (5, 6), and such cell-based re-
generative medicine may be optimized by exploiting sEH as
a biological selection criterion in screening transplantable
stem cells.

In summary, the recognition of sEH-mediated inflammation in
the accumulation of α-synuclein and Lewy bodies in the brain and
potentially in the periphery, and in patient-derived stem cells, offers
key pathological insights that may improve the diagnosis and treat-
ment of PD. It is conceivable that the development of sEH-based
biomarkers, inhibitors, and stem cells may lead to new clinical prod-
ucts for inflammation-plagued disorders.
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Fig. 1. Soluble epoxide hydrolase and Parkinson’s disease. sEH elevated levels in dopamine neurons accompany accumulation of α-synuclein and
Lewy bodies, which may occur peripherally in the gut before detection of disease symptoms allowing early detection and early treatment of PD.
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