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Microglia are ubiquitous throughout the brain’s parenchyma 
and perform crucial functions in regulating the brain’s internal 
environment to maintain homeostasis [1]. In adults, parenchymal 
microglia originate from the yolk sac and are remarkably settled 
without significant turnover from outside, whereas perivascular 
microglia, a subtype, are regularly replaced from the bone marrow 
[2].

Under physiological settings, microglia have a unique 
morphology consisting of a tiny soma with elongated, branching, 
and highly active processes, which enables scanning of the 
surrounding CNS area and surveillance [3]. Microglia have many 
functions in the nervous system as; neuronal survival promotion 
and the generation and maintenance of other neural cells. In 
addition, they enhance synaptic generation, myelination regulation, 
debris clearance, trophic factor release, and memory formation to 
enhance learning [1]. Moreover, microglia are typically the first 
cells to be activated to carry out several well-established tasks, 
including pathogen identification, inflammatory responses, and 
phagocytosis when neuronal damage occurs [4,5]. In contrast to 
rodents, the human white matter has a higher microglia density 
than grey matter [6,7].

Additionally, compared to microglia in grey matter, those in 
white matter are more elastic and viscous [8]. Moreover, microglia 
are more prevalent in the cerebral cortex and hippocampus than 
in the cerebellum and brain stem. Hence, the regional variations 
in microglial quantity and morphology show that the local 
environment controls microglial distribution and morphology [9].

Several pieces of research revealed that the integrity of the 
white matter is necessary for cognitive, sensory, and motor 
activities throughout the lifespan, from development to aging. 
Furthermore, neurodegenerative disorders such as Alzheimer’s 
dementia (AD) and viral encephalitis are detected in myelin 
abnormalities. These findings suggest a strong connection between 
white matter integrity and neuronal health and function [10,11]. 
In the physiological states, microglia are known to be resting or 
ramified cells whose branches are tiny, and the cell body exhibits 
few markers. However, upon stimulation with cellular debris or 
cell mediators like adenosine triphosphate, these tiny cells show 
morphologic change to the form of ameboid cells capable of 
phagocytosing such debris, similarly to how macrophages do. The 
activated microglia exhibit pathogen-associated molecular pattern 
(PAMP) receptors, also known as Toll-like receptors. Ten TLRs 
(TLR1 through TLR10) have been discovered in humans [9].

Figure 1: Shows the polarization of microglia.
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Neurodegenerative illnesses such as Alzheimer’s disease (AD), 
Parkinson’s disease (PD), and multiple sclerosis (MS) typically 
display neuroinflammation driven by microglia. Consequently, 
microglia can be categorized as either classical (M1) or alternative 
(M2), with a continuum of intermediate phenotypes between M1 
and M2 and the capacity to shift between phenotypes. M1 microglia 
release neurotoxic proinflammatory mediators such as interleukins 
6, interleukins 12, and tumor necrosis factor, whereas M2 microglia 
release neuroprotective anti-inflammatory mediators such as 
interleukin 10 and transforming growth factor beta [12] as shown 
in figure 1. In the pathophysiology of neurodegenerative disorders, 
the equilibrium between microglia M1/M2 polarization provides a 
possible treatment opportunity [13].
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