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Commentary

DESCRIPTION

A neuron releases a signaling chemical called a neurotransmitter
across a synaptic gap to influence another cell. The target cell, also
known as the cell receiving the signal, could be a glandular or
muscular cell in addition to another neuron. In the synaptic cleft,
where they can interact with receptors on the target cell,
neurotransmitters are released from synaptic vesicles. The receptor
that the neurotransmitter attaches to determines how the
neurotransmitter affects the target cell. Numerous neurotransmitters
are produced from easy-to-find, abundant precursors such amino
acids, which are frequently converted in a limited number of
biosynthetic steps

The proper operation of sophisticated neurological systems depends
on neurotransmitters. More than 100 neurotransmitters have been
found to be unique to humans, while the precise number is unknown.
Glutamate, acetylcholine, glycine, and norepinephrine are examples

of typical neurotransmitters.
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Mechanism

Synthesis : Precursor molecules that are plentiful in the cell are used to create neurotransmitters, which are often
created in neurons. Peptides, monoamines, and amino acids are among the different classes of neurotransmitters.
A single amino acid is changed to create monoamines. Tryptophan, for instance, is an amino acid that is the precursor
to serotonin. Neuropeptides, also known as peptide transmitters, are proteins that are frequently produced along
with other transmitters to have a modulatory impact. Like ATP, purine neurotransmitters are produced by nucleic
acids. Nitric oxide and carbon monoxide, two metabolic byproducts, are components of other neurotransmitters.
Storage : At the axon terminal of the presynaptic neuron, synaptic vesicles, which are grouped together close to the
cell membrane, are where neurotransmitters are often kept. The metabolic gases carbon monoxide and nitric oxide,
for example, are generated and released right after an action potential without ever being stored in vesicles.
Release : Typically, an electrical signal called an action potential in the presynaptic neuron causes a neurotransmitter
to be released at the presynaptic terminal. However, minimal or "baseline" release also happens in the absence of
electrical stimulation. Neurotransmitters are released into the synaptic cleft and diffuse across it before binding to
particular receptors on the postsynaptic neuron's membrane.

Interaction of receptors : Neurotransmitters diffuse across the synapse after being released into the synaptic cleft,
where they can interact with receptors on the target cell. The type of target cell receptors found at the synapses
determines how the neurotransmitter behaves. Neurotransmitter binding can cause the postsynaptic neuron to be
excited, inhibited, or modulated depending on the receptor. For more details, see below.

Identification : Immunocytochemical approaches, which pinpoint the location of either the transmitter chemicals
themselves or of the enzymes involved in their synthesis, are commonly used to pinpoint the anatomical localization
of neurotransmitters. A neuron may release more than one transmitter from its synaptic terminal, according to
immunocytochemical techniques that have also shown that several transmitters, particularly the neuropeptides, are
co-localized. To identify neurotransmitters throughout the central nervous system, a variety of methods and
procedures can be employed, including staining, stimulating, and collecting.

Elimination : Neurotransmitters need to be taken out of the synaptic cleft in order to prevent persistent activation of
receptors on the post-synaptic or target cell.[6] One of three processes removes neurotransmitters:
Neurotransmitters diffuse out of the synaptic cleft and are taken up by glial cells in this way. The extra
neurotransmitters are absorbed by these glial cells, which are mainly astrocytes. Through astrocytic diffusion or

gliotransmission, astrocytes, a specific type of glial cell in the brain, actively contribute to synaptic communication.
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