Week 2 Discussion
Neurons are highly specialized cells capable of receiving and sending electrical or chemical impulses, and are supported by cells that provide support functions for the neurons. Neurons communicate via both electrical signals (action potentials) that transmit information from one neuron to the other and chemical signals (neurotransmitters) that transmit information from one neuron to the next (Schiera et al., 2019). Communication among neurons typically occurs across microscopic gaps referred to as synaptic clefts. Notably, a single neuron doesn’t work alone; neuronal communication depends on the connections that neurons make with others. Dendrites are structures that receive signals from other neurons and can receive synaptic contact from approximately 200,000 other neurons. The neurotransmitter is responsible for transmitting signals between neurons, but an action potential is responsible for transmitting a signal within a neuron (Schiera et al., 2019). 
The presence of charged cellular membrane within neurons makes communication within and between neurons possible. To cross the synaptic cleft, the electrical message must be converted to a chemical one and occurs when an action potential arrives at the axon tip, resulting in depolarization (Lasseigne et al., 2021). An action potential refers to a positive change in the membrane potential along a neuron’s axon that sends a signal from one neuron to the next in the communication chain. The receiving neuron experiences an action potential that triggers the continued transmission of the signal to different neurons along the communication chain. The depolarization causes Ca2+ to enter the cell, which triggers the release of neurotransmitter molecules in the synaptic cleft following the influx of the Ca2+. Axons and dendrites of a neuron make contact with axons of other neurons via a cascade of synaptic clefts traversing the length of the axon.
 Specifically, Ligand-Gated Channel Receptors When a neurotransmitter molecule binds to a receptor that acts as a ligand-gated ion channel, a channel opens, allowing ions to flow across the membranes. Other ligand-gated channels are permeable to negatively charged ions that increase negative charge within the cell, making it difficult to excite the cell and induce an action potential. Neurotransmitters that bind to the second-messenger-linked receptors initiate a complex cascade of chemical events that can either excite or inhibit further electrical signals. The combined activity of these ions is involved in numerous physiological processes in muscle contraction, including impacting the central nervous system and cardiac and skeletal muscle contractions (Bowie, 2018). 
G protein-coupled receptors (GPCRs) are the largest family of cell surface receptors involved in signal transduction. These receptors are located on the cell surface and are activated by the binding of a ligand, resulting in the initiation of a cascade of intracellular events through the activation of G proteins, leading to various cellular responses (Kurose & Kim, 2022). Notably, the agonists are responsible for binding and activating the G-protein-linked receptors, enhancing the cellular response initiated by receptor activation. Partial agonists, on the other hand, bind to the receptor but only produce a partial cellular response compared to a full agonist. Antagonists, in contrast, bind to the receptor without activating it, blocking the binding of other molecules and inhibiting the cellular response (Kurose & Kim, 2022). Unlike antagonists, inverse agonists block the receptor and induce an opposite cellular response compared to the natural ligand. Specifically, the inverse agonists play a significant role in regulating cellular processes by effectively “turning off” the receptor’s activity. 
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