
 

Neurosciences & Brain Imaging 
 
 
 

 

Astrocytes Guardians of the Brain’s Ecosystem 
Michal Benjamin* 
Department of Medicine, Division of Hematology Columbia University, USA 

 

DESCRIPTION 
The human brain is a marvel of complexity, housing billions of 
neurons that orchestrate our thoughts, memories, and actions. 
But beneath the spotlight of neurons lies a supporting cast 
that plays a crucial role in maintaining the brain’s health and 
function. Among these unsung heroes are astrocytes versatile 
and enigmatic cells that are increasingly recognized for their 
vital contributions to brain health. In this article, we delve into 
the world of astrocytes, exploring their functions, significance, 
and the profound impact they have on brain physiology. As- 
trocytes, often referred to as the glial cells of the brain, were 
once thought to be mere structural support for neurons. How- 
ever, recent research has revealed that these star shaped cells 
are far from passive bystanders. Instead, astrocytes actively 
shape the brain environment, influencing neural signalling, 
energy metabolism, and even playing a role in various neuro- 
logical disorders. One of the primary functions of astrocytes is 
to regulate neurotransmission the communication between 
neurons. Astrocytes form close partnerships with neurons at 
specialized junctions called synapses. Here, they absorb excess 
neurotransmitters, ensuring precise signalling and preventing 
the build-up of potentially harmful molecules. Astrocytes also 
release signalling molecules that influence synaptic strength 
and plasticity the brain’s ability to rewire itself in response to 
experiences. This pivotal role in synaptic regulation highlights 
the integral role astrocytes play in shaping learning and mem- 
ory processes. Astrocytes are adept at maintaining the brain’s 
energy balance and homeostasis. They provide neurons with 
lactate a vital source of energy and play a part in transporting 
nutrients from blood vessels to neurons. Moreover, astrocytes 
help regulate the brain’s pH levels, ensuring that the environ- 
ment remains conducive to optimal neuronal function. Astro- 
cytes demonstrate their versatility in times of crisis. When the 

brain experiences injury or inflammation, astrocytes rally to 
form a protective barrier known as the glial scar. While this scar 
can impede neuronal regeneration, it also helps contain dam- 
age and prevent further harm. Astrocytes also release factors 
that aid in repairing neural tissue and reducing inflammation. 
The role of astrocytes extends beyond normal brain function, 
as their dysfunction has been implicated in various neurolog- 
ical disorders. In conditions such as Alzheimer’s disease, Par- 
kinson’s disease, and multiple sclerosis, the behaviour of as- 
trocytes can exacerbate neurodegeneration and contribute to 
disease progression. Understanding the intricate interactions 
between astrocytes and neurons is critical for developing nov- 
el therapies for these disorders. The increasing recognition of 
astrocytes’ importance has sparked new avenues of research 
and potential therapeutic strategies. Scientists are investigat- 
ing ways to harness the power of these cells to protect neu- 
rons, promote regeneration, and modulate brain activity. Novel 
treatments targeting astrocyte dysfunction could hold the key 
to managing and even preventing neurological disorders. As- 
trocytes, once overshadowed by the more glamorous neurons, 
have emerged as key players in brain health and function. Their 
multifaceted roles regulating neurotransmission, supporting 
metabolism, providing neuroprotection, and influencing re- 
pair processes underscore their indispensability to the brain’s 
intricate ecosystem. As research into astrocytes advances, the 
hope of unlocking new insights into neurological disorders and 
developing innovative treatments shines brightly. 
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