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Introduction

Neuroinflammation once considered a secondary response to
neurological injury or infection is now recognized as a key player
in the pathogenesis of various neurological disorders. Emerging
evidence suggests that deregulated immune responses in the
central nervous system (CNS) contribute to the development and
progression of neurodegenerative diseases, autoimmune disorders,
and psychiatric conditions. In this article, we delve into the complex
interplay between neuroinflammation and neurological disorders,
exploring the underlying mechanisms, clinical implications, and
potential therapeutic strategies [1].

Neuroinflammation refers to the inflammatory response
mounted by immune cells in the CNS in response to injury, infection,
or pathological stimuli. Unlike peripheral inflammation, which
is typically characterized by the infiltration of immune cells from the
bloodstream, neuroinflammation involves activation of resident immune
cells, including microglia and astrocytes, as well as recruitment of
peripheral immune cells across the blood-brain barrier [2].

Microglial Activation: Microglia, the resident immune cells of the
CNS, plays a central role in neuroinflammation. In response to injury or
pathological stimuli, microglia becomes activated, transitioning from
a resting state to an activated state characterized by morphological
changes, proliferation, and release of pro-inflammatory cytokines and
chemokine [3].

Astrocyte Reactivity: Astrocytes, another type of glial cell in the
CNS, also contribute to neuroinflammation. Reactive astrogliosis,

characterized by hypertrophy and proliferation of astrocytes, occurs
in response to CNS injury or disease. Reactive astrocytes release
inflammatory mediators and modulate neuronal function and
synaptic transmission [4].

Peripheral Immune Cell Infiltration: In certain neurological
disorders, peripheral immune cells, such as T cells and monocytes,
infiltrate the CNS, exacerbating neuroinflammation and contributing
to tissue damage. The recruitment of peripheral immune cells across
the blood-brain barrier is facilitated by the release of chemokines and
adhesion molecules by activated glial cells [5].

Alzheimer’s Disease (AD): Neuroinflammation is a prominent
feature of AD pathology, with activated microglia and astrocytes
surrounding amyloid-beta plaques in the brain. Chronic
neuroinflammation contributes to synaptic dysfunction, neuronal
loss, and cognitive decline in AD. Targeting neuroinflammation
represents a promising therapeutic approach for AD [6].

Multiple Sclerosis (MS): MS is an autoimmune disorder
characterized by inflammation, demyelination, and axonal damage in
the CNS. In MS, neuroinflammation is driven by autoreactive T cells
and activated microglia, leading to the destruction of myelin sheaths
and progressive neurological dysfunction. Immunomodulators
therapies aim to suppress neuroinflammation and prevent disease
progression in MS [7].

Parkinson’s Disease (PD): Emerging evidence suggests that
neuroinflammation plays a role in the pathogenesis of PD. Activated
microglia and elevated levels of pro-inflammatory cytokines have been
observed in the brains of PD patients. Chronic neuroinflammation
may contribute to dopaminergic neuron loss and motor symptoms
in PD, highlighting the potential for anti-inflammatory therapies as
adjunctive treatments [8].

Anti-inflammatory Drugs: Nonsteroidal anti-inflammatory drugs
(NSAIDs), corticosteroids, and other anti-inflammatory agents have
been investigated as potential treatments for neuroinflammatory
conditions. However, the efficacy of these drugs in neurological
disorders remains variable, and long-term use may be associated with
adverse effects [9].

Immunomodulatory Therapies: Immunomodulators therapies,
including monoclonal antibodies, cytokine inhibitors, and immune
checkpoint inhibitors, target specific components of the immune
response to modulate neuroinflammation. These therapies show
promise for treating neuroinflammatory conditions with underlying
autoimmune mechanisms, such as MS [10].

Conclusion

Neuroinflammation plays a central role in the pathogenesis of
various neurological disorders, contributing to disease progression
and clinical manifestations. Advances in our understanding of the
mechanisms underlying neuroinflammation have paved the way for
the development of novel therapeutic strategies aimed at modulating
immune responses in the CNS. By targeting neuroinflammation, we
may be able to mitigate neuronal damage, preserve cognitive function,
and improve outcomes for patients with neurological disorders.
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