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Introduction. Parkinson’s disease (PD) is a chronically progressing neurodegenerative
disorder, which is associated with the following clinical core features bradykinesia,
tremor, and rigidity. It is considered the second most common central nervous system
degenerative disorder, which occupies the second place after Alzheimer's disease. Its
molecular mechanism lies in the process of mitophagy, which is involved in the
development of a range of neurodegenerative diseases, and the mutation of PINK1 and
Parkin genes. Goal: The evaluation of the molecular background of PD's pathogenesis.
Methods and materials: A bibliographic study of scientific literature specialized in
molecular mechanisms of pathogenesis of Parkinson's disease. The number of
researched scientific articles has counted 15 essays on the subject, analyzed using
PubMed, Google Scholar, Oxford Academic, and Medline, published from 2014 to 2024,
filtered out by the keywords. Results: Scientific data analysis has shown that the
fundamental process of Parkinson's disease lies in mitochondrial dysfunction, which is
why the removal of the damaged organelles exerts significant influence over the disease.
Parkin and PINK1 proteins create together the so-called Pink1-Parkin signaling pathway,
which plays the core role in mitochondrial degradation because Pinkl encodes the
PTEN-induced putative kinase with mitochondrial targeting sequence and Parkin is an E3
ubiquitin ligase. PINK1 forms a unique translocase complex on the outer membrane of
the mitochondria, by which this organelle can regulate the level of PINK1 and Parkin.
Thus, mutations of Parkin and PINK1 lead to the translocation of both of the proteins,
which causes the incorrect regulation of mitochondrial autophagy and the accumulation
of defective mitochondria as a consequence, starting the neurodegenerative process of
Parkinson's disease. Conclusion: Thus, the main molecular mechanism for PD emergence
is the accumulation of defective mitochondria, caused by the mutations of PINK1 and
Parkin genes, the expression of which dysregulates the mitochondrial activity, leading to
the accumulation of the defected mitochondria and disruption of the mitophagy.
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