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Introduction 
Synaptic transmission is a fundamental process that 
allows neurons to communicate with each other 
and with other types of cells. This intricate 
mechanism underlies all neural activities, from 
basic reflexes to complex cognitive functions. The 
term "synapse" refers to the specialized junction 
between two neurons, where the transmission of 
signals occurs. These junctions can be either 
chemical or electrical, with chemical synapses 
being more common in the human nervous system. 
Understanding synaptic transmission is crucial for 
deciphering how the brain processes information 
and how various neurological disorders arise. [1]. 

Chemical synapses operate through the release of 
neurotransmitters, which are chemical messengers 
stored in synaptic vesicles within the presynaptic 
neuron. When an action potential reaches the axon 
terminal, it triggers the opening of voltage-gated 
calcium channels, allowing calcium ions to flow 
into the neuron. This influx of calcium ions induces 
the fusion of synaptic vesicles with the presynaptic 
membrane, resulting in the release of 
neurotransmitters into the synaptic cleft. The 
neurotransmitters then diffuse across the cleft to 
bind with specific receptors on the postsynaptic 
neuron, initiating a response in the receiving cell. 
[2]. 

The response of the postsynaptic neuron depends 
on the type of neurotransmitter and the receptors it 
activates. Excitatory neurotransmitters, such as 
glutamate, depolarize the postsynaptic membrane, 
increasing the likelihood of generating an action 
potential. In contrast, inhibitory neurotransmitters, 
such as gamma-aminobutyric acid (GABA), 
hyperpolarize the membrane, reducing the chance 
of action potential firing. The balance between 

excitatory and inhibitory signals is vital for 
maintaining proper neural network function and 
preventing disorders such as epilepsy, anxiety, and 
depression.[3]. 

Electrical synapses, although less common, provide 
direct cytoplasmic connections between neurons 
through gap junctions. These junctions allow ions 
to flow freely between cells, enabling rapid and 
bidirectional transmission of signals. Electrical 
synapses are particularly important in processes 
that require fast, synchronized neuronal activity, 
such as escape reflexes in certain animals and 
rhythmic patterns in the heart and brain. Despite 
their speed, electrical synapses lack the flexibility 
and modulatory capacity of chemical synapses, 
limiting their role in complex neural processing. 
[4]. 

Synaptic transmission is not a static process; it is 
highly plastic and capable of change in response to 
activity. This phenomenon, known as synaptic 
plasticity, underlies learning and memory. Long-
term potentiation (LTP) and long-term depression 
(LTD) are two well-studied forms of synaptic 
plasticity that strengthen or weaken synaptic 
connections over time. The dynamic nature of 
synapses allows neural circuits to adapt to new 
experiences, encode information, and recover from 
injury, highlighting the remarkable adaptability of 
the nervous system. [5]. 

Conclusion 
Synaptic transmission are associated with a variety 
of neurological and psychiatric disorders. Deficits 
in neurotransmitter release, receptor function, or 
synaptic plasticity can contribute to conditions such 
as Alzheimer’s disease, Parkinson’s disease, 
schizophrenia, and depression. Understanding the 
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molecular and cellular mechanisms of synaptic 
transmission not only sheds light on normal brain 
function but also offers potential avenues for 
therapeutic intervention. Research in this field 
continues to reveal the complexity of neuronal 
communication and its central role. 
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