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THE MECHANISMS OF CELL SIGNALLING
Cherry, (2019) tells us that there are two main communication systems in the body, the human nervous system which has a network of a trillion neurons and communicates throughout the body and the endocrine system which uses glands located throughout the body to release chemical messengers called hormones, both the nervous system and endocrine system work closely together, although are not the same and are connected through the hypothalamus (Cherry, 2019).  This assignment is looking at the hormonal control and cellular communication which is present throughout the body from different organisms or even from the same organism all working together in a co-ordinated manner (Cherry, 2019).    Hancock, (2017) explains that a hormone or a signalling molecule, which are often called ligands will be released from a cell into the extracellular fluid and will only connect with a target cell, however, there are two kinds of receptors, one of which has a receptor on its bilateral phospholipid membrane, and the other receptor is an intracellular receptor which is found in the cytoplasm or nucleus of the cell. These cells may be adjacent or some distance apart and the importance on arrival is that the target cell will have some response, cascading the message or transducting the message to where it needs to be.  As the message is taken into the intracellular cytoplasm it is transducted along a pathway where protein shapes change and each protein changes the next protein and causes a reaction most commonly by phosphorylation or dephosphorylation within the cell and a response is generated producing an up regulation of the activation or a down regulation (Hancock, 2017). 
According to Chen and Zouboulis, (2009) hormone action can be divided into five categories according to the location of the target cell. 
Endocrine Signalling
 In endocrine signalling the target cells are further away from the producing cell and the hormones released travel through the bloodstream until they are united with their target cell, an example of this kind of cell signalling is when the stomach releases the chemical ghrelin, which is the appetite stimulator and the target cell is in the hypothalamus which tells the brain that the body is hungry.  Another endocrine hormone, which is released from the fat cells in the adipose tissue is the hormone leptin which controls satiety, metabolism and fat stores.  As insulin levels rise in the blood so the hormone leptin is released and connects to receptors in the hypothalamus letting the brain know that the body has enough fuel and is no longer hungry and energy metabolism is increased.   The insulin releasing beta cells in the pancreas also have leptin receptors, however the increase of leptin in the blood down regulates the release of insulin from the pancreas (Meadows and Willis 2012). 
Paracrine Signalling
Chen and Zouboulis, (2009) and Hancock, (2017) explain that another way for cells to communicate is paracrine signalling where the cells are in the neighbourhood of the producing cells and are detected and have an effect in the local area but the diffusion of these molecules are rapidly destroyed or immobilised by enzymes in the extracellular fluid or taken up by neighbouring cells.  An example of paracrine signalling is the release of neurotransmitters from neurons which have an effect in the immediate area of the releasing neuron.  Another example is the immune system when there is a threat or a pathogen attack, white blood cells release cytokines and chemokines to signal and modulate other white blood cells and neighbouring cells for a response. Anthony and Shiels, (2013) also discusses the use of paracrine mechanisms for tissue regeneration in organ repair and in wound healing and how the cells effect change in the neighbouring environment. 
Juxtacrine Signalling
Another type of signalling is juxtacrine signalling where the cells are in direct contact with each other and linked by transmembrane channels known as connexons, juxtacrine signalling requires physical contact between the cells involved and an example of juxtacrine signalling is the immune response.  Barton, (2008) tells us that an immune response is a rapid and co-ordinated response to tissue damage, pathogens and microbes and triggers an inflammatory reaction, to repair the tissue or destroy the damaging pathogens and microbes as quickly as possible and to return to a state of homeostasis.  Cells of the innate immune system use receptors to detect and signal the occurrence of a microbial infection and produce an initial reaction of inflammation, heat, pain and swelling to contain the infection and they also signal to the adaptive immune system also known as the acquired immune system which is composed of highly specialised, systemic cells that eliminate pathogens (Barton, 2008).
Autocrine Signalling
Autocrine signalling is where the cell diffuses the molecules and it has its own target receptor and the molecules are taken back into the cell and cause a reaction.  This type of signalling is used with growth hormones and common with a group of molecules that are called the eicosanoid group which function in different physiological groups and pathological systems such as up regulating or down regulating inflammation, allergy, fever and other immune responses.  They are often involved with cells that are at a developmental stage and autocrine signalling is commonly found in tumour cells producing a growth hormone where there is prolific growth.  Autocrine signalling is also known for having an emphasising feature and will send out another message to ensure that the original message is complied with. 
Intracrine Signalling
However, intracrine signalling is when the target cell produces the hormone and exerts its action without being released and effects a change in the intracellular fluid (Chen and Zouboulis, 2009). 
Receptors
There are many types of receptors including cell surface receptors, intracellular receptors, ligand-gated ion channels which lets ligands pass through the membrane with a hydrophilic channel through the middle of it. The channel lets ions pass through the membrane without coming near the hydrophobic part of the membrane.  There are a large number of surface cell receptors that work in a similar way and have a common method of signalling, these are called G-protein coupled receptors (GPCR’s) and they bind many different ligands.  For example the scent receptor in the nose of which there are about 800 receptors in humans, and each will bind its own scent molecule and send a signal to the brain causing us to smell a particular smell (Khan Academy, 2020).  
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