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Isatin, an endogenous compound to consider in Parkinson’'s disease

Isatina, un compuesto endégeno a considerar en la Enfermedad de Parkinson

Lorenzo A. Justo-Cousifio", Lilian Faro', Rafael Duran'

Dear Editor

Isatin (indole-2, 3-dione) is an endogenous monoamine oxidase
B (MAO B) inhibitor that increases striatal dopamine levels in
experimental animals and was proposed as a possible candidate
for research in antiparkinsonian pharmacotherapy (1-3).

The isatin-induced increase in dopamine is related to vesicular
storage of the neurotransmitter and is dependent on membrane
depolarization and extracellular calcium (3). In addition, systemic
administration of isatin ameliorates motor deficits in animal
models of Parkinson's disease (PD) (1, 2).

As an MAO B inhibitor, isatin could reduce the side effects of long-
term treatment with L-DOPA and improve the motor
complications of PD. MAO B inhibitors improve the bioavailability
of dopamine by inhibiting its main degradative pathway. In
addition, it is believed that these compounds may have effects

'Universidad de Vigo, Pontevedra, Espafia

ORCID:
*https://orcid.org/0000-0002-1787-4017

Corresponding author:
Dr. LorenzoA. Justo Cousifio

Postal Address: Facultad de Fisioterapia. Universidad
de Vigo. Campus A Xunqueira s/n, 36005 Pontevedra.
Galicia. Espafa. Teléfono: (+34) 986 801 750

Email: lorenzo.antonio.justo@gmail.com

Reception date: january 23, 2021
Approval date: march 20, 2021

Quote as: Justo-Cousifio LA, Faro L, Duran R. Isatin, an
endogenous compound to consider in Parkinson's
disease. Rev. Peru. Investig. Salud. [Internet]; 5(2): 140-
141. Available from:
http://revistas.unheval.edu.pe/index.php/repis/article/vie
w/928

2616-6097/©2021. Peruvian Journal of Health Research. This is an Open
Access article under the CC-BYlicense
(https://creativecommons.org/licenses/by/4.0). It allows copying and
redistributing the material in any medium or format. You must give credit

that prevent further neuronal degeneration by preventing the _ naterial mat. You
. . N . . . appropriately, provide a link to the license, and indicate if changes have been
formation of reactive oxygen species derived from dopaminergic made.

metabolism (4).

Despite the incipient research carried out in PD, investigations
are focused on determining the efficacy of a drug, ignoring other
aspects that could be relevant at the clinical level.

On the one hand, urinary isatin levels could be useful as a biomarker of the clinical severity of PD. In patients with
PD from stage lll onwards, a significant increase in urinary isatin levels is observed. Likewise, these levels
decrease in stage | patients undergoing treatment compared to untreated patients (5).

Recent publications describe a possible neuroprotective action of isatin (6, 7). Furthermore, in cell cultures isatin
shows protective effects on dopaminergic neurons and neuroprotection is also described in the mouse model of
PD induced by the neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) (8). As a neuroprotective
agent, isatin acts on glyceraldehyde-3-phosphate dehydrogenase (GAPDH), which is considered a potential
therapeutic targetin pathologies such as senile dementia, epilepsy and PD (9).

The proteomic profile of isatin reveals that this compound has the capacity to bind to 200 brain proteins in mice,
showing a behavior analogous to that of selegiline (9). This opens the door to the possibility that, like selegiline,
the possible neuroprotective effect of isatin could be independent of MAO-B inhibition.

Considering that isatin is an endogenous compound and its levels are higher in PD patients, isatin could interact
with the antiparkinsonian drugs administered to the patient. Moreover, isatin may also attenuate the effects of
other pharmacological agents on specific targets such as MAO or neuroprotective compounds (10).

In this sense, Faro and collaborators have recently analyzed by means of in vivo brain microdialysis in rats the
interaction between isatin and various compounds with antiparkinsonian action. The main results observed were
that the effects of isatin on extracellular levels of striatal dopamine are similar to those of selegiline and
chlorgiline. Furthermore, at the neurochemical level, a positive interaction between isatin and compounds with
antiparkinsonian action has been observed. Thus, coadministration of isatin with catechol-O-methyltransferase
(COMT) inhibitors, amantadine, L-DOPA and caffeine increases striatal dopamine levels in an additive manner.
Only the absence of synergistic effects is described in the coadministration of isatin with the dopaminergic
agonist ropinirole (10).

The role of isatin in PD is still unclear; it is not known whether it is formed endogenously to counteract the
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dopaminergic deficit or whether it could be involved as a causative agent of PD.

The potential clinical application of isatin requires an extensive research process, as published studies on this
compound have been conducted mainly in animals. Nevertheless, considering the effects on dopaminergic
neurotransmission, the results in animal models of PD, the diversity of proteins with which it could interact and its
potential as a neuroprotective agent, it would be interesting to have more lines of research on isatin.

Finally, the present work shows that in PD there are multiple unknowns that should not be ignored and to which
neuroscience should provide answers. An excessively reductionist approach will never allow a complete
understanding of the idiosyncrasy of this neurodegenerative disorder and that of other pathologies.

Deepening the knowledge of isatin would help to unravel a pathology as complex as PD, since only by
considering all the pieces will it be possible to assemble the puzzle that today represents the second
neurodegenerative disease worldwide.
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