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Abstract. To investigate the relationship between autoimmune and neuroinflammatory
markers in patients with Parkinson’s disease (PD) and to evaluate their possible
contribution to disease severity.
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Introduction

Parkinson’s disease (PD) is one of the most common neurodegenerative disorders,
characterized by the progressive loss of dopaminergic neurons in the substantia nigra and
the presence of Lewy bodies. Although its exact etiology remains uncertain, mounting
evidence indicates that immune mechanisms play a pivotal role in PD pathogenesis.
Chronic activation of microglia and the sustained release of proinflammatory cytokines
such as TNF-a, IL-1p, and IL-6 have been shown to contribute to neuronal injury and
disease progression (Tansey & Romero-Ramos, 2019; Hirsch & Standaert, 2021).
Furthermore, both innate and adaptive immune responses appear to be involved, as
infiltration of peripheral CD4+ T cells into the brain has been demonstrated in
experimental models of PD (Brochard et al., 2009).
Another important finding is the detection of autoantibodies and autoreactive T cells
targeting a-synuclein in patients with PD, suggesting a possible autoimmune component of
the disease (Sulzer et al., 2017; Kannarkat et al., 2013). Together, these findings highlight
a complex interplay between neuroinflammation and autoimmunity that may accelerate
dopaminergic neurodegeneration.
Therefore, understanding immune-mediated processes in PD could help identify new
biomarkers and develop targeted immunomodulatory therapies aimed at slowing disease
progression.

Methods: The study included 45 patients diagnosed with Parkinson’s disease (mean
age 63 = 8 years) and 20 healthy controls matched by age and sex. Serum levels of
proinflammatory cytokines (TNF-a, IL-1pB, IL-6) and autoantibodies against a-synuclein
were measured using ELISA. MRI scans were performed to assess neuroinflammatory 4.
changes in the basal ganglia. Clinical evaluation was carried out using the UM'&/ P
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Parkinson’s Disease Rating Scale (UPDRS) and Hoehn and Yahr staging. Statistical
analysis was performed using SPSS 26.0; p < 0.05 was considered significant.

Results: Compared to controls, PD patients showed significantly elevated serum levels
of TNF-a, IL-1B, and IL-6 (p < 0.01). Autoantibodies against a-synuclein were detected in
62% of PD patients and were positively correlated with disease duration (r = 0.48, p <
0.05). MRI analysis revealed microglial activation patterns consistent with
neuroinflammation. Patients with higher cytokine levels demonstrated more severe motor
symptoms and higher UPDRS scores.

Conclusion: The findings support the hypothesis that autoimmune mechanisms and
chronic neuroinflammation play a crucial role in Parkinson’s disease progression.
Measuring inflammatory and autoimmune biomarkers may help in early diagnosis and in
monitoring treatment response. Future therapies aimed at immune modulation could
potentially slow disease progression and protect dopaminergic neurons.
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