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INTRODUCTION

Neuroinflammation and neurodegenerative diseases are 
complex processes involving the dysregulation of immune 
responses in the central nervous system. Microglia, as the 
resident immune cells in the brain, play a central role in 
mediating and regulating these processes. In recent years, 
there has been growing recognition of the diverse functions 
of microglia in neuroinflammation and their involvement 
in the pathogenesis of neurodegenerative diseases [1].

LITERATURE REVIEW 

Microglia, once considered as passive bystanders, are 
now recognized as dynamic cells with a range of functions 
in both physiological and pathological conditions. They 
constantly survey their microenvironment and respond 
to changes by undergoing activation and polarization. 
Activated microglia release pro-inflammatory cytokines, 
chemokines, and reactive oxygen species, contributing 
to the initiation and propagation of neuroinflammatory 
responses. On the other hand, microglia can also acquire 
anti-inflammatory or neuroprotective phenotypes that help 
resolve inflammation and promote tissue repair [2].

Neuroinflammation, characterized by the activation of 
the immune response in the central nervous system, is a 
hallmark of various neurodegenerative diseases, including 
Alzheimer's disease, Parkinson's disease, and multiple 
sclerosis. Within the brain, microglia, as the resident immune 
cells, play a pivotal role in neuroinflammation by sensing 
and responding to changes in their microenvironment 
[3]. Microglia, once considered merely as surveillance 
cells, are now known to exhibit remarkable plasticity and 
diverse functions. Their activation states can vary from a 
neuroprotective and anti-inflammatory phenotype to a 
pro-inflammatory and neurotoxic phenotype, depending 
on the specific microenvironmental cues. Activated 
microglia release a range of pro-inflammatory cytokines, 
chemokines, and reactive oxygen species, which contribute 
to the recruitment and activation of other immune cells, 
as well as the amplification of the inflammatory response.

In the context of neurodegenerative diseases, the 
sustained activation of microglia and the chronic release 
of inflammatory mediators can lead to neuronal damage, 
synaptic dysfunction, and ultimately, disease progression. 
Microglia also interact with other cell types in the brain, 
including neurons, astrocytes, and infiltrating immune 
cells, which further shape the inflammatory milieu [4].

SU
M

M
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Y Microglia, the resident immune cells of the central nervous system, 
play a crucial role in neuroinflammation and the progression of 
neurodegenerative diseases. This review explores the role of microglia 
in neuroinflammation and neurodegenerative diseases, focusing 
on the underlying mechanisms and potential therapeutic targets. 
We discuss the activation and polarization states of microglia, the 
release of pro-inflammatory and anti-inflammatory factors, and 
the interactions with other cell types in the brain. Furthermore, we 
highlight the emerging therapeutic strategies aimed at modulating 
microglial function, including targeting microglial activation, 
polarization, and phagocytic activity. Understanding the complex role 
of microglia in neuroinflammation and neurodegenerative diseases 
is critical for the development of effective therapeutic interventions.
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DISCUSSION 

In neurodegenerative diseases such as Alzheimer's 
disease, Parkinson's disease, and multiple sclerosis, 
microglia exhibit a dysregulated and sustained activation 
state, leading to chronic neuroinflammation. This sustained 
activation can exacerbate neuronal damage and contribute 
to disease progression. Microglia also interact with other 
cell types in the brain, including neurons, astrocytes, 
and infiltrating immune cells, further influencing the 
inflammatory response [5].

Understanding the mechanisms underlying microglial 
activation and polarization is crucial for identifying 
therapeutic targets. Several potential targets have emerged, 
including molecules involved in microglial activation 
pathways, signaling pathways that regulate microglial 
polarization, and modulators of microglial phagocytic 
activity. Targeting these pathways and molecules holds 
promise for modulating microglial function, reducing 
neuroinflammation, and promoting neuroprotection in 
neurodegenerative diseases [6].

CONCLUSION 

Microglia play a significant role in neuroinflammation 

and the progression of neurodegenerative diseases. Their 
dynamic activation and polarization states, along with 
their interactions with other cell types, contribute to the 
complex pathophysiology of these diseases. Developing 
therapeutic strategies that modulate microglial function 
and the inflammatory response holds great potential 
for attenuating neuroinflammation and promoting 
neuroprotection.

Efforts to target microglial activation, polarization, 
and phagocytic activity are currently underway and show 
promise as potential therapeutic approaches. However, 
further research is needed to fully understand the complex 
molecular mechanisms underlying microglial functions and 
their implications in different neurodegenerative diseases. 
A deeper understanding of the diverse roles of microglia in 
neuroinflammation will aid in the development of effective 
therapeutic interventions that can slow or halt disease 
progression and improve the quality of life for patients with 
neurodegenerative diseases. 
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