Is it possible to develop a preclinical diagnosis of parkinson’s disease, basing on a
search for biomarkers? Is there an alternative approach?
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Motor symptoms first appear in Parkinson's disease (PD) years after beginning of degradation
of the nigrostriatal dopaminergic system at loss of threshold amount of dopamine (DA) in the
striatum (70%), which explains low efficiency of treatment. Therefore, the development of
preclinical diagnosis of PD is a high priority. Considering the systemic pathogenesis of PD,
current methodology is based mainly on finding biomarkers, such as non-motor clinical
symptoms and changes in body fluids (blood, CSF) and blood cells. A number of weak points
makes this methodology doubtful: (i) there is no guarantee that biomarkers found in body fluids
of patients at clinical stage are also characteristic of patients at preclinical stage; (ii) considering
that individual biomarkers (non-motor symptoms, changes in body fluids) are semi-specific, it
is necessary to use a battery of biomarkers; (iii) the diagnostic procedure should be too
expensive for mass examinations. This methodology can be improved by additional searching
biomarkers in animals at modeling preclinical PD, although it will always remain nonspecific.
Importantly, the alternative approach. the provocative, or challenge test can be successfully
used for specific preclinical diagnosis of chronic internal diseases. Provocative test is used to
specifically and reversibly enhance latent failure of a defective organ to the threshold level,
thereby causing a short-term appearance of specific symptoms. We have proven the validity of
this methodology for the development of preclinical diagnosis of PD by systemic administration
of a reversible inhibitor of dopamine synthesis to 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine-
treated mice at the presymptomatic stage of parkinsonism. Principal publication: Khakimova
GR, Kozina EA, Kucheryanu VG, Ugrumov MV, Reversible pharmacological induction of motor
symptoms in MPTP-treated mice at the presymptomatic stage of parkinsonism: Potential use
for early diagnosis of Parkinson's disease. Mol Neurobiol. 2016 May 19. [Epub ahead of print].



