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Hormone and enzyme regulation with particular focus on protein
Enzymes and enzyme regulation
Enzymes are proteins in the body that speed up the rate of chemical reactions but are not altered in the process (Moloughney, 2017). These chemical reactions divide substances into smaller compounds by a process called hydrolysis (Insel, 2013). Hydrolysis is a process that involves using water to break the substance down (Insel, 2013). Enzymes are regulated by inhibitors. There are two types of inhibitors, competitive and non-competitive. Competitive inhibition is where the inhibitor binds to the active site of the enzyme molecule to block binding of the substrate. It’s called competitive because the inhibitor ‘competes’ with the substrate (khan academy). Non-competitive inhibition doesn’t block the substrate. Instead it attaches to a different location on the enzyme and stops it doing its job (Bender, 2014). This is called non-competitive because the inhibitor and substrate can both bind to the enzyme at the same time. In competitive inhibition the inhibitor can be out competed by the substrate if there is more substrate that inhibitor. In this case all active sites can be bound with the substrate and maximum reaction rates can still occur (Insel, 2013). Allosteric regulation is where regulator molecule attaches to the enzyme and changes the shape of the active site to either fit the substrate of prevent it from fitting (Bender, 2014). 
Hormone and hormone regulation
Hormones are chemical messengers that are produced at one location and travel in the blood stream to affect other locations (Insel, 2013). Hormones and nerve cells work together to coordinate and regulate the movements and secretions of enzymes in the gastrointestinal tract (Ickson, 1990). Hormone release is controlled by the nervous system. In the gut the enteric nervous system is a system of nerves that is stimulated by the chemical composition of chyme (Ickson, 1990). This leads to nerve impulses that enhance secretion of hormones and enzymes. The autonomic nervous system responds to the sight, smell and thought of food and signals glands to produce saliva (Insel, 2013). The two hormones that control our eating habits are known as the satiety hormone (leptin) and the hunger hormone (Ghrelin). Leptin is produced by the adipose cells in your body and its job is to decrease your appetite to control levels of eating (Bender, 2014). Leptin levels are higher the more you weigh to control body mass. Ghrelin on the other hand is found in the stomach and signals hunger to your brain in a bid to make you eat (Bender, 2014). Both of these hormones are designed to regulate food intake to keep your body healthy. Gastrin is a hormone that is produced in the lining of the stomach and is a hormone that stimulates the release of gastric acid. It also stimulates the gal bladder to empty its store of bile, the pancreas to release enzymes, and stimulates growth of the stomach lining (Insel, 2013). Gastrin release is controlled by the nervous system. In the anticipation of eating the brain sends signals to the stomach and stimulates gastrin release. Gastrin release is also affected by the presence of protein to increase the acidity of the stomach to aid its digestion (Insel, 2013). The production of gastrin is slowed by the hormone somatostatin which is release when the stomach empties and the acidity becomes too high (Bender, 2014).
Digestion process with particular regard to enzymes
Digestion starts in the mouth with the mechanical process of mastication (chewing) (Mancini, 1990). Here enzymes are released in saliva (salivary amylase) to begin the digestion process (Whitcomb, 2007). The food then moves down the oesophagus via peristalsis (contraction and relaxation of muscles around the food) (Mancini, 1990). Once the food reaches the stomach it is already chewed creating maximum surface area for enzymes to work (lean, 2017). The stomach then secretes gastric juices which contain water, hydrochloric acid (so the enzymes remain active), mucus, pepsinogen, lipase (the enzyme for breaking down fat), the hormone gastrin (the hormone that stimulates gastric secretions of enzymes) and the intrinsic factor (for vitamin absorption) (Bender, 2014). The only thing that can be absorbed through the stomach lining is alcohol (Insel, 2013). Anything else is then broken down and passed into the small intestines (Mancini, 1990). The liver secretes bile which is then stored and concentrated in the gall bladder and then secreted into the small intestine where it emulsifies fat for breaking down by the enzyme lipase (Insel, 2013). The pancreas is also important in secreting digestive enzymes and hormones into the small intestine that control levels of digestion (Lean, 2017). The enzymes the pancreas release are trypsin (for protein digestion) and amylase (for sugar and carbohydrate digestion) (Bender, 2014). The pancreas also releases the hormone insulin to regulate the levels of glucose absorbed into the blood stream. Insulin does this by attaching to and signalling cells to allow for sugar absorption (like a key) (Lean, 2017). 

Protein digestion
Protein is made of amino acids which the body uses to repair old cells and grow new cells (Ickson, 1990). Protein is used in your body for many different purposes. Some act as enzymes, some act as hormones (insulin is a protein hormone) and some help to maintain fluid balance (Globulin attracting fluid into your capillaries) (Insel, 2013). Protein is first broken down in the stomach by an enzyme called pepsin (Wang, 2018). Pepsin breaks protein down into polypeptides which are small chains of amino acids (Ickson, 1990). These polypeptides then travel to the small intestines where they are further broken down into amino acids by the enzyme trypsin (Insel, 2013). Trypsin is an enzyme that is regulated competitively by the trypsin inhibitor (Whitcomb, 2007).
Enzymes can only work in acidic conditions so hydrochloric acid is released into the stomach from the stomach walls, this is controlled by the hormone gastrin which is regulated by nerve impulses (Lean, 2017). The result of digestion of protein other than material for growth and repair is to convert into ATP (adenosine triphosphate) (Bender, 2014). The process of deamination removes the nitrogen and reduces the amino acid to carbon which is used to provide energy and more often than not converted into glucose (Lean, 2017).
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