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[bookmark: _Hlk32485766] Describe the hormonal and enzyme regulation
 of the digestive process 

Digestion comprises of two main processes; these are mechanical and chemical digestion. Mechanical digestion condenses large dietary particles into small ones to ensure passage through the gastrointestinal tract. (Panawala, 2017) (Lean and Combet, 2017. p.183). This process is functioned by the mastication of food in the oral cavity, churning in the stomach, peristalsis and segmentation within the intestines (Lean and Combet, 2017. p.183). Mechanical digestion is essential for generating a larger surface area within the oral cavity, stomach and intestines, to facilitate the release of nutrients into the food matrix (Lean and Combet, 2017. p.183). Whilst mechanical digestion operates within the physical break down of food, chemical digestion refers to digestive enzymes such as amylase, lipase and protease that regulate the breakdown of multifaceted dietary molecules converting into water soluble molecules (Piper,1988). This function occurs within the GI tract and is mediated by chemical messengers known as gastrointestinal hormones (Thompson and Marx,1984). These hormones are a group of peptides that are responsible for operating the systematic regulation of digestion, secretion, motility and absorption (Thomas, et al, 2003) through generating appropriate digestive enzymes and releasing gastric juices in preparation for digestion. The digestive process comprises of three phases; these are the cephalic, gastric and intestinal phase. This assignment will focus on the role of amylase and protease enzymes in carbohydrate and protein breakdown. It will also consider the hormones ghrelin, gastrin, secretin and cholecystokinin’s functioning’s in regulating acid secretion throughout these phases of digestion. 

According to Cummings et al (2004), ghrelin, plays a role in hunger and meal initiation, with circulating levels within the body being highest before meals and lowering after meals. The cephalic phase is the preliminary stage of digestion which takes place when stimulation mediated through the vagus nerve encourages the gastrointestinal tract to prepare for digestion (Giduck, Thrette and Kare, 1987) (Smeets, Erkner and Graaf, 2010). This is initiated by sensory sensations such as smell, taste and thought of food sending Messages through the parasympathetic nerve system (Mese and Matsuo, 2007) (Stergeon, 2018. P.187). This occurs in order to stimulate and regulate the production of saliva within the oral cavity. Saliva is an essential contribution to ingestion as it contains substances such as mucus and water that provides lubrication within the oral cavity and oesophagus (Saruta, 2020). This assists with the transference of condensed nutrition into the stomach. According to Gachons and Breslin (2016) saliva also contains a small amount of salivary amylase which initiates the first phase of nutritional breakdown. Amylase is responsible for the breakdown of carbohydrates to uncomplicated sugars such as maltose. The pancreas secretes more amylase during the gastric phase to break down carbohydrates in the stomach turning them into the disaccharide maltose. Molnar and Gair (2015) describe how maltose is broken down into glucose in the lower intestine by the enzyme maltase, in the intestinal phase of digestion.

As well as playing a role in hunger regulation, ghrelin is also known to stimulate gastric motility and the secretion of gastric acid (Yakabi, Kawashima and Kato, 2008; Young and Jailal, 2019).Date et al (O2001) show that gastric secretion is initiated by ghrelin activating the vagus nerve when instigating the sensation of hunger. The stimulation causes the vagus nerve to excite the parietal cells within the gastric glands resulting in the secretion of gastric acid, whilst also engineering gastric motility (Engevik, Kaji and Goldenring, 2020). Sturgeon (2018, p. 190) describes how gastric acid commences digestion by terminating microorganisms that are present within foods preparing them for protein digestion, whilst sustaining the Ph within gastric acid to prevent damage to the parietal cells. Once food, enters the stomach the gastric phase of digestion occurs, trigging stimulants that derive from the vagus nerve to release a gastrointestinal hormone called gastrin (Sturgeon, 2018, p.190). Parikh and Thevenin (2020) show that gastrin provides additional gastric acid excretion and contraction of the stomach, whilst also providing the release of an inactive enzyme know as pepsinogen. Heda and Tombazzi (2018) explain how pepsinogen is derived from chief cells within gastric glands in the stomach, once secreted it interacts with gastric acid transforming into pepsin, an active enzyme that breaks down protein chains further by splitting the bonds between amino acids, generating smaller chains to construct peptides.

Once this function is completed the pH level in gastric acid decreases resulting in the alterations from pepsinogen into pepsin to terminate. After the gastric phase is completed, the stomach distends (Wang et al, 2008), resulting in levels of ghrelin within the bloodstream to decrease (Erdmann, Lippl and Schusdziarra, 2003), subsequently reducing the sensation of hunger (Wang et al, 2008).  Norris and Carr (2013) explain how chyme generated within this phase is then slowly transferred to the duodenum for the intestinal phase of digestion, where the amino and fatty acid molecules found in chyme, stimulate the secretion of two hormones known as secretin and cholecystokinin. Secretin is released due to the pH levels within the chyme appearing less than 4.5 (Parikh and Thevenin, 2020), generating the possibility of damage to the small intestine. Secretin acts upon stimulating the pancreas and liver releasing alkaline bicarbonate into the duodenum to raise the pH in chyme, preventing damage to cells within the small intestine(Sturgeon 2018, p. 241). Chandra and Liddle, (2018) explain that cholecystokinin has a variety of functions within digestion, one important function is to encourage secretion of pancreatic juice and bile into the duodenum and small intestines. The authors show that this is conducted by cholecystokinin initiating contractions within the gall bladder and pancreas. Sturgeon (2018, p.192) describes these processes showing that pancreatic juice contains enzymes such as chymotrypsinogen and trypsinogen like pepsin that are usually inactive. However, once trypsinogen interacts with another enzyme known as enterokinase, it converts into trypsin. An active enzyme that continues protein breakdown within the small intestines, subsequently generating individual amino acids for absorption into the blood stream. Prete et al, (2020) explains the role of bile in emulsification and absorption of lipids within the digestive process. Cholecystokinin is terminated once the proteins and lipids have been absorbed or moved to the lower gastrointestinal tract (Ha and Bhagavan, 2011. pp. 137-164). 
The digestive system is complex, subject to hormone balance and neural pathways, and facilitated by various enzymatic processes. These hormones and enzymes play essential roles in the breakdown and absorption of food, providing nutrients and minerals and creating energy for the human body to function. With such complexity it is clear the digestive system has evolved various measures to process and utilise a variety of food sources and is a fascinating area of study.
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	Personal Evaluation – to support your academic progress please complete the section below BEFORE submitting your work.

	What do you consider to be the best aspects of this work?
	

	Which aspects do you consider could have been improved in this piece of work?
	

	What have you found most satisfying whilst undertaking this submission?
	It was really intestesting
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0-25%
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  %
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