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Introduction 
Glial cells, often referred to as the support cells of 
the nervous system, are increasingly recognized for 
their critical roles beyond mere structural support. 
Traditionally overshadowed by neurons, glial cells 
encompass several types—including astrocytes, 
oligodendrocytes, microglia, and ependymal 
cells—each contributing uniquely to the 
maintenance, protection, and modulation of neural 
networks. Their diversity reflects the complexity of 
brain function, highlighting the necessity of 
understanding glial biology to fully comprehend 
neurological health and disease. [1]. 

Astrocytes are the most abundant glial cell type in 
the central nervous system and play a pivotal role 
in maintaining the homeostasis of the brain 
microenvironment. They regulate ion balance, 
neurotransmitter uptake, and metabolic support to 
neurons, ensuring optimal synaptic function. 
Moreover, astrocytes contribute to the formation of 
the blood-brain barrier, providing a selective 
interface that shields neural tissue from potentially 
harmful substances while facilitating nutrient 
transport. This multifunctionality underscores their 
importance in both physiological and pathological 
conditions. [2]. 

Oligodendrocytes, another key glial cell type, are 
primarily responsible for the formation and 
maintenance of myelin sheaths around neuronal 
axons. This myelination enhances the speed and 
efficiency of electrical signal transmission, which 
is essential for proper neural communication. 
Damage to oligodendrocytes or myelin, as seen in 
demyelinating diseases like multiple sclerosis, can 
severely impair neural conduction, leading to 
motor, sensory, and cognitive deficits. Research 
into oligodendrocyte biology not only illuminates 

the mechanisms of myelin repair but also suggests 
potential therapeutic avenues for neurodegenerative 
disorders. [3]. 

Microglia serve as the resident immune cells of the 
central nervous system, constantly monitoring the 
neural environment for signs of injury or infection. 
When activated, microglia can phagocytose cellular 
debris, release inflammatory mediators, and 
facilitate tissue repair. However, chronic microglial 
activation has been implicated in 
neuroinflammatory conditions and 
neurodegenerative diseases, including Alzheimer’s 
and Parkinson’s disease. The duality of microglial 
function—as both protectors and potential 
contributors to pathology—demonstrates the 
delicate balance required for maintaining brain 
health. [4]. 

Ependymal cells line the ventricles of the brain and 
the central canal of the spinal cord, participating in 
cerebrospinal fluid production and circulation. 
Their ciliated surfaces promote the movement of 
cerebrospinal fluid, which is essential for nutrient 
delivery, waste removal, and overall neural 
homeostasis. Though often less emphasized in 
neurological research, ependymal cells play a 
critical role in maintaining the fluid environment 
necessary for optimal neuronal and glial function. 
[5]. 

Conclusion 
Glial cells are indispensable to the proper 
functioning of the nervous system, contributing far 
beyond structural support to encompass neural 
maintenance, immune surveillance, and synaptic 
modulation. Their diverse roles in both health and 
disease underscore the necessity of integrating glial 
biology into neurological research and therapeutic 
development. As our understanding of these 
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dynamic cells grows, glial cells emerge as key 
targets for interventions aimed at preserving and 
restoring brain function in a wide range of 
neurological disorders. 
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