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(57) Abstract :

The present invention relates to pharmaceutical compositions comprising Betula alnoides bark extract for use as an anti-neuroinflammatory agent in the prevention and
treatment of neurodegenerative disorders. The extract contains bioactive flavonoids and polyphenolic compounds that suppress microglial activation and inhibit the
release of pro-inflammatory cytokines including interleukin-6, tumor necrosis factor-alpha, interleukin-1-beta, and cyclooxygenase-2. The anti-inflammatory effects are
mediated through inhibition of the mitogen-activated protein kinase and nuclear factor kappa-B signaling pathways. The invention provides extraction methods using
hydroalcoholic solvents to obtain standardized extracts with optimal bioactivity. Pharmaceutical formulations suitable for oral, parenteral, and transdermal
administration are disclosed. In vitro studies demonstrate dose-dependent suppression of inflammatory mediators in activated microglial cells. In vivo studies in animal
models show significant neuroprotection and improvement in cognitive function. The compositions find application in treating Parkinson's disease, Alzheimer's disease,
multiple sclerosis, and amyotrophic lateral sclerosis.
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