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DESCRIPTION
Neurodegenerative brain disorders, including Alzheimer's 
disease, Parkinson's disease, Amyotrophic Lateral Sclerosis (ALS) 
and multiple sclerosis represent a significant and growing public 
health challenge. These conditions are characterized by the 
progressive loss of neurons and synapses in various regions of the 
brain and spinal cord, leading to debilitating cognitive and motor 
deficits. While the precise etiology of these disorders remains the 
subject of intense research, it has become increasingly clear that 
neuroinflammation plays a pivotal role in their development and 
progression.

Implications for neurodegenerative disorders

The link between neuroinflammation and neurodegenerative 
brain disorders is becoming increasingly evident. 
Neuroinflammation is not merely a secondary consequence of 
these disorders; it actively contributes to their pathogenesis and 
progression.

Alzheimer's disease: In Alzheimer's disease, beta-amyloid plaques 
and neurofibrillary tangles activate microglia, which release pro-
inflammatory cytokines. This chronic inflammation contributes 
to the progressive loss of neurons and cognitive decline.

Parkinson's disease: Alpha-synuclein aggregates trigger microglial 
activation and the production of neurotoxic substances. This 
neuroinflammatory response leads to the degeneration of 
dopaminergic neurons in the substantia nigra, a hallmark of 
Parkinson's disease.

Amyotrophic Lateral Sclerosis (ALS): ALS is characterized by the 
selective degeneration of motor neurons. Neuroinflammation, 
driven by both microglia and astrocytes contributes to motor 
neuron damage in ALS.

Multiple Sclerosis (MS): MS is an autoimmune disorder where 
the immune system mistakenly attacks the myelin sheath, 
leading to demyelination. This inflammatory process involves

the infiltration of immune cells into the CNS, contributing to 
neuronal damage.

Therapeutic targeting of neuroinflammation

Given the central role of neuroinflammation in neurodegenerative 
brain disorders, researchers and clinicians are exploring various 
therapeutic strategies to modulate this process. These approaches 
aim to reduce excessive inflammation, protect neurons and 
potentially slow down disease progression.

Anti-Inflammatory drugs: Non-Steroidal Anti-Inflammatory 
Drugs (NSAIDs), corticosteroids, and immunosuppressant have 
been tested in clinical trials for their potential to reduce 
neuroinflammation. While results have been mixed, these drugs 
may have a role in certain contexts, such as when inflammation is 
particularly prominent.

Targeted immunomodulation: Research is on-going to develop 
therapies that specifically target the immune response within the 
brain. Monoclonal antibodies and small molecules designed to 
inhibit key inflammatory pathways, such as Tumor Necrosis 
Factor-Alpha (TNF-alpha) or Interleukin-1 (IL-1), are showing 
Potential in preclinical studies.

Microglial modulation: Microglia can adopt different activation 
states, with some being neuroprotective and others being pro-
inflammatory. Strategies to shift microglia toward the 
neuroprotective state or promote their phagocytic clearance of 
toxic proteins are under investigation.

Neuroprotective factors: Enhancing the production of 
neuroprotective factors, such as Brain-Derived Neurotropic 
Factor (BDNF), may counterbalance neuroinflammatory 
processes and promote neuronal survival.

CONCLUSION

Neuroinflammation has emerged as a critical factor in the 
development and progression of neurodegenerative brain 
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preclinical studies. Enhancing the production of neuroprotective 
factors like Brain-Derived Neurotropic Factor (BDNF)  may  
counter balance neuroinflammatory processes and promote 
neuronal survival. On-going research aims to uncover innovative 
approaches to modulate neuroinflammation and improve the 
quality of life for individuals affected by neurodegenerative brain 
disorders.
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disorders. Recognizing  the  pivotal  role  of neuroinflammation,
researchers and  clinicians  are actively  on  therapeutic strategies 
to   modulate  this process.  These  approaches   aim  to   reduce 
excessive inflammation, protect neurons, and potentially slow 
disease progression.  Targeted immunomodulation therapies, 
including monoclonal antibodies and small molecules that 
inhibit key inflammatory pathways, are showing potential in 
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