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What is Neuromuscular Junction?
The human’s central nervous system has around one hundred billion nerve cells which are known as neurons. It also contains several neuroglia that helps neurons with their functions and serves as a structural framework for nerve tissue. The main role of neurons is to receive, interpret, and determine the way the body responds to particular environmental stimuli. That is facilitated by synapses which are junctions between two neurons or the neuron and the target cells. Chemical synapses are the most abundant of all the types of synapses. These are asymmetric structures where neurotransmitters are transmitted from the pre-synaptic neuron and are connected to the receptor proteins in the postsynaptic cell, which establishes a neuronal connection.  A neuromuscular junction refers to the synapses that are formed by the connection of motor neurons and skeletal muscle fibers (Deschenes, Maresh & Kraemer, 1994). It is noteworthy that it is at this chemical synapse where motor neuron can transmit the signal to the skeletal muscle fiber it innervates. That causes contraction of the skeletal muscle fiber itself. 
In anatomy, the neuromuscular junction is specially organized in such a way as to promote the transmission of chemical signals. When the motor neuron approaches the skeletal muscle fibers distally, it especially branches out in such a way that enables it to make contact with several muscle cells at the same time. That is referred to as a motor unit which is the unit comprising of one motor neuron and many muscle cells that it regulates. A neuromuscular junction within a single motor unit has several different elements. It starts with the synaptic knob, which is the tip of an axon of the pre-synaptic cell that is elongated at the point of contact with the sarcolemma of the postsynaptic skeletal muscle cell. The synaptic knob is expanded and large in a bid to fit the large surface area of the sarcolemma. The synaptic knob’s cytoplasm contains several synaptic vesicles that have molecules of the neurotransmitter acetylcholine. A synaptic knob is separated from sarcolemma by the synaptic cleft which is a narrow gap where enzyme acetylcholinesterase inhabits. That ensures rapid break down of molecules of acetylcholine which are released into the synaptic cleft in a bid to prevent continuous stimulation of muscle cells.
Moreover, the postsynaptic membrane which connects with the motor neuron is known as the motor endplate. The surface area of the motor endplate is large due to the massive corrugation with deep invaginations of the primary and second apertures, junction cleft, and the folding of the muscle membrane. The large surface area helps to promote the contraction of the skeletal muscle fibers by permitting the high quantity of sodium ions inflow and outflow of potassium ions through the muscle fiber membrane (Lundt, Zhang, Wang, Polo-Parada & Ding, 2020). The large surface area helps to promote the contraction of the skeletal muscle fibers by permitting a high amount of sodium ions inflow and high potassium ion outflow through the muscle fiber membrane. Consequently, it leads to depolarization of the potassium ions through the muscle fiber membrane, which results in depolarization of the muscle fiber itself. Sodium and potassium ions enter and exit the sarcolemma via ligand-gated ion channels in the acetylcholine receptors. Acetylcholine receptors are usually closed and only open by binding with the acetylcholine molecules.  
The physiological events of the neuromuscular junction start at the neuronal level where synaptic vesicles first release into the synaptic cleft. There are ligand-gated ion channels that are contained in the synaptic knob of the nerve cells, which are known as voltage-dependent calcium channels. P/Q channel is the main channel and which allows for calcium ions to gain entry into the nerve, which leads to various events where acetylcholine is released from synaptic vesicles into the synaptic cleft. Voltage-dependent calcium channels enhance intracellular calcium ion concentration after which SNARE proteins promote fusion of synaptic vesicles and neuronal plasma cell membrane (Homan & Meriney, 2018). Clostridium toxins act as transmitter release inhibitors through blocking the exocytosis of the vesicles by digesting SNARE proteins. Neurotoxins may lead to muscle weakness or muscular paralysis.
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Components of neuromuscular junctions are:






Function of neuromuscular junction:

Action potential arrives at the presynaptic channels causing calcium ions channels to open. It increases the calcium ion permeability of cell membrane. Calcium ions enter the terminal of presynaptic cells and release neurotransmitters there by synaptic vesicles enters into postsynaptic cells. Then the permeability of sodium ion increases by postsynaptic muscle fiber membrane by the diffusion of acetylcholine across the synaptic cleft. The movement of sodium ions in the muscle cell, that causes the depolarization of postsynaptic membrane. It generates postsynaptic action potential on the arrival of threshold pressure. Acetylcholine breaks into acetic acid and choline by acetylcholinesterase. Choline is reabsorbed and combines with acetic acid and form acetylcholine. 
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