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Metabolomic Profiling Reveals Altered
Phenylalanine Metabolism in Parkinson's
Disease in An Egyptian Cohort
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o Is it possible to identify the metabolic pathways that are altered?
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Key Studies

- PD is a complex progressive neurodegenerative disorder and
the most common movement disorder globally. 5-10% of the PD
cases are due to genetic causes, while the cause behind 90-95%
of the PD cases is still unknown. The cardinal signs of PD
involve motor symptoms such as tremors, bradykinesia/akinesia, §
postural instability, and rigidity. Additionally, PD is usually
accompanied by non-motor symptoms such as autonomic
nervous system dysfunction (orthostatic hypotension and
constipation), depression, and/or sleep problems(1).
- Although, PD is pathologically characterized by the loss of the
dopaminergic neurons in the midbrain, PD pathology affects
other sites that includes non-dopaminergic neurons(2) such as -

adrenergic (noradrenaline-producing) neurons(3) and mela-

toninergic neurons(4). ’
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Figure 3 shows PCA data visualization of 3 clustering scheme along with quality clustering indicator, the Silhouette Visualizer with the Silhouette Coefficient.

The green dots represent the reference controls (C), and the blue dots are the PD patients (P), while the red dots are the high-risk controls (HC). This figure
shows how the C are significantly separated from P, and how P is significantly separated, to a lesser extent, from HC. Moreover, the figure exhibits that both P

— = . and HC are significantly separated from C.
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Figure 4 illustrates our novel finding, which hypothesizes a
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Hydroxylase. PAL: Phenylalanine Ammonia Lyase.
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Figure 1 shows the most common signs and symptoms in

PD and the possible cause for each of them.

- Phenylalanine is the precursor of the amino acid tyrosine and,
subsequently, L-dopa and the neurotransmitters, dopamine and
norepinephrine(5). Moreover the metabolism of phenylalanine is
connected to the metabolism of tryptophan, the precursor of sero-
tonin and melatonin(6). Although phenylalanine can be metabo-
lized via 6 metabolic pathways, only 2 of which were studied (7). GABA
Thus, for the first time, we investigated the metabolism of pheny-
lalanine via L-phenylalanine ammonia lyase (PAL) pathway.

- The metabolomics represents the collection of all metabolites in

a biological organism(8).
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metabolites are some molecules that have a role in

developing the clinical symptoms of PD according to litera-
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Figure 2 illustrates the study methodology .

Conclusion

In our study, we have introduced the switch in phenylalanine

metabolism as potential contributor to PD pathogenesis. Based
on our findings, we hypothesize that the switch between PAH to
PAL- phenylalanine metabolic pathways, produces higher
amounts of trans-cinnamate instead of the proper amount of
tyrosine. As a result, there is a severe decrease in the production
of dopamine and significant alterations in the metabolism of
several interconnected metabolites such as norepinephrine,
thyroxine, and melanin. Being connected to phenylalanine
metabolism, tryptophan and citrate cycle metabolism have also
been affected. These alterations were reflected on the levels of
their metabolites such as serotonin, melatonin, nicotinamide
(NAD precursor), and some non-essential amino acids such as
L-alanine, L-glutamine (L-glutamate and GABA precursor), and
L-aspartate. Based on the literature, most of these altered
metabolites have been associated with several signs and
symptoms of PD. Thus, we assume that this metabolic shift may
be a possible initiator of the dopaminergic, adrenergic, and

serotonergic neurodegeneration in PD as a complex metabolic
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