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Nursing
Neurotransmission Story
Neurotransmission is the exchange of electrical impulses between neurons across a synapse. The whole nervous system would be useless without this method of relaying information. An action potential is an electrical signal that travels down an axon to initiate neurotransmission. As a result of this signal, neurotransmitters are released, which then cross the synapse and attach to the receptors of another neuron. The action potential generated by the bound neuron is then transmitted along the axon of the receiving neuron. This is a crucial part of how the nervous system relays information to the rest of the body. In addition to being crucial to the brain's ability to function normally, neurotransmission is also involved in creating memories and acquiring new information (Zhang, 2019).  For the nervous system to operate appropriately, neurotransmission must occur between neurons and other cell types like muscles and glands.
A neural impulse is the first step in the activation of a neuron. A neuron requires an electrical impulse to travel up its dendrites and over its cell membrane to become active. In this situation, the behaviour may be attributed to sodium channels, potassium channels, and ligand-gated sodium and potassium channels. The electrical impulse has to travel a long way through the dendrite before it reaches the cell body (Zhang, 2019). Action potentials, or synaptic connections, are generated when ions flow across a cell membrane.
 The axonal action potential triggers the release of neurotransmitters from presynaptic neurons. Whenever a neurotransmitter binds to its corresponding receptor, this effect occurs. An action potential is generated when a neuron's action potential cascade reaches its terminal (Choi et al., 2021). When a neuron receives a stimulus, it fires an electrical impulse down its axon to the synapse. In response to the electrical impulse, the presynaptic neuron releases a neurotransmitter into the synaptic cleft.
The signal transduction cascade begins when the neurotransmitter attaches to its receptor on the post-synaptic neuron. The post-synaptic neuron's membrane protein channels and receptors mediate this chain reaction (Li et al., 2020). There are two types of ion channels: voltage-gated channels, which open in response to an electrical signal, and ligand-ion channels, which open in reaction to the binding of a neurotransmitter.
Among post-synaptic cell membrane receptors, the G-protein-linked receptor is the most prevalent. When a neurotransmitter attaches to a G-protein-coupled receptor, a conformational change occurs in the receptor that sets off a signaling cascade (Li et al., 2020). A physiological response is triggered when the G-protein-linked receptor's downstream proteins are activated.
What happens when an agonist binds to a G-protein-coupled receptor is determined by the agonist itself. A full agonist attaches to a receptor and triggers its activation, whereas a partial agonist does the same but only partially. The antagonist and the inverse agonist bind to the receptor, but only the latter inhibits the receptor's activity. The action potential of the post-synaptic neuron may be propagated down the cell and onto other neurons once the signal transduction cascade has been initiated (Kringelbach et al., 2020). The cycle continues until the desired effect of the first stimulus has been reached.
Finally, activation of neurons occurs when an electrical impulse is generated in a presynaptic neuron whereby, when a neurotransmitter attaches to its receptor on a post-synaptic neuron, it triggers a series of events known as the signal transduction cascade. Proteins and other molecules are activated in a cascade that triggers a biological response. The agonist that binds to the receptor determines the nature of the response (Patri, 2019). The last step in reacting to a stimulus is for the post-synaptic neuron to fire its action potential, which is then sent to other neurons.
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