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ABSTRACT

Introduction: Astrocytes, the most abundant glial cells in the central nervous system, are no
longer regarded as supportive elements but are increasingly recognized as active regulators of
synaptic function and neurotransmission. Accumulating evidence highlights their crucial role
in maintaining synaptic homeostasis and modulating neural circuits through their involvement
in tripartite synapses and dynamic interactions with neurons. Astrocytes regulate extracellular
levels of key neurotransmitters, such as glutamate and GABA, via high-affinity transporters,
thereby preventing excitotoxicity and ensuring efficient synaptic signaling. The glutamate— |
glutamine cycle represents a fundamental metabolic cooperation between astrocytes and neu-
rons, essential for sustaining neurotransmitter pools. Moreover, astrocytes influence synaptic
plasticity through calcium-dependent release of gliotransmitters, including ATP, D-serine, i
and glutamate, which modulate long-term potentiation and long-term depression of synaptic
transmission. In addition, astrocytes contribute to brain homeostasis by regulating ion balance,
pH, energy metabolism, and neurovascular coupling. Under pathological conditions, reac- }
tive astrocytes may exert either neuroprotective or neurotoxic effects, significantly impacting :
synaptic integrity and neuronal survival. Conclusion: This review provides a comprehen-
sive overview of the multifaceted roles of astrocytes in synaptic function and neurotransmis-

sion, highlighting their importance as potential therapeutic targets in neurological disorders.
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