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Introduction
Synaptic transmission, the process by which neurons 
communicate with each other, lies at the heart of nervous 
system function. This review aims to provide a comprehensive 
overview of the intricate mechanisms underlying synaptic 
transmission, from the release of neurotransmitters to the 
modulation of synaptic strength. Understanding synaptic 
transmission is essential for unravelling the complexities of 
brain function and for developing treatments for neurological 
disorders [1, 2].

At the synaptic terminal, neurotransmitter release occurs 
in a highly orchestrated manner. Action potentials trigger 
the opening of voltage-gated calcium channels, leading to 
calcium influx into the presynaptic terminal. This influx 
triggers the fusion of neurotransmitter-containing vesicles 
with the presynaptic membrane, releasing neurotransmitters 
into the synaptic cleft. The release process is tightly regulated 
by various proteins and signalling molecules, ensuring precise 
control over synaptic communication [3].

Upon release, neurotransmitters bind to specific receptors 
on the postsynaptic membrane, initiating a cascade of 
intracellular signalling events. These receptors can be 
classified into two main types: ionotropic receptors, which 
directly gate ion channels, and metabotropic receptors, which 
activate intracellular signalling pathways via G proteins. 
The diversity of neurotransmitter receptors allows for fine-
tuning of synaptic transmission and enables complex neuronal 
signalling [4].

Synaptic transmission is not static but subject to modification 
in response to activity patterns and environmental stimuli. 
Synaptic plasticity, the ability of synapses to change their 
strength, underlies learning and memory processes in the brain. 
Long-Term Potentiation (LTP) and Long-Term Depression 
(LTD) represent two well-characterized forms of synaptic 
plasticity, wherein sustained changes in synaptic strength 
occur through alterations in receptor trafficking, synaptic 
morphology, and neurotransmitter release probability [5].

Synaptic transmission is subject to modulation by a variety 
of factors, including neuromodulators, hormones, and 
drugs. Neuromodulators such as dopamine, serotonin, 
and acetylcholine can alter synaptic strength and neuronal 
excitability, thereby influencing behavior and cognition. 
Additionally, drugs targeting specific neurotransmitter 

systems, such as antidepressants and antipsychotics, exert 
their therapeutic effects by modulating synaptic transmission 
[6, 7].

Dysregulation of synaptic transmission underlies numerous 
neurological disorders, including epilepsy, Parkinson's 
disease, and Alzheimer's disease. Understanding the 
mechanisms of synaptic dysfunction in these disorders is 
critical for developing targeted therapeutic interventions 
aimed at restoring normal synaptic function. Emerging 
treatments targeting synaptic transmission hold promise for 
improving the lives of individuals affected by neurological 
disorders [8, 9].

Synaptic transmission represents a fundamental process in 
nervous system function, enabling communication between 
neurons and the integration of neural circuits. By elucidating 
the mechanisms underlying synaptic transmission and its 
modulation, researchers can gain insights into brain function 
and dysfunction. Continued research in this field promises to 
uncover novel therapeutic strategies for treating neurological 
disorders and enhancing cognitive function [10].
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