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                                                  Hormonal and Enzyme Regulation 

[bookmark: _Hlk32766785]The essay will discuss the hormonal and enzymes regulations during the digestive system process. There are five major hormones used during digestion and they are gastrin which is found in the stomach, secretin, cholecystokinin, peptide and motilin which are all secreted from small intestines. According to Robinson. P.K (2015), Enzymes are biological living organisms which are used to catalyse different processes in the body including digestion.    The digestive systems job is to process of how food is broken down into particles to be absorbed as nutrients which is essential for the human body. For the digestive process to act, different hormones need to be secreted into the stomach and intestines digestion and absorption to take place. Lean & Combet (2017 P.183), explain digestion is caused by both mechanical and chemical reactions. Mechanical digestion causes food particles to decrease in size and releases nutrients from food matrix. Chemical digestion works along with the GI tract secretion. GI tract contain enzymes and digestive juices which help with the hydrolysis of nutrients. (Lean & Combet, 2017 P.183). The Digestive enzymes play a big role in breaking down carbohydrates, proteins and fats into smaller molecules for easier absorption. GI tract secretion can be found in salvia, gastric juice, bile, mucous and pancreatic juice. The digestive system digests 3 different types of nutrient known as the macronutrients which consist of carbohydrates, proteins and fat. Carbohydrates, proteins and fats are all broken down by different enzymes naturally secreted from the pancreas. They are protease (protein enzymes), amylase (carbohydrate enzymes) and lipase (fat enzymes). (Moloughney ,2016).

Protease (Protein Enzymes)
Protein digestion starts off with the first chew in the mouth. Two enzymes in saliva called amylase and lipase are secreted by mouth glands to help lubricate the food for easier chewing and swallowing. Once food is swallowed hydrochloric acid breaks down protein polypeptide chains. Glands in the stomach lining begin to produce a hormone known as pepsinogen when proteins are present within the stomach. Once pepsinogen is within the stomach, gastrin hormones activate gastric juices become acidic so that pepsinogen can be activated. Cells produce and secrete protease for activation to take place within the small intestines. The protease breaks down polypeptides into smaller peptide units for easier absorption. The smaller peptides convert into amino acids which get absorbed into the capillaries and are transported into the bloodstream with the help of villi. Cells begin to assemble amino acids into a line sequence known as protein synthesis. (Insel, Ross, McMahon and Bernstein, 2013). According to Tortora & Derrickson (2009), Out of carbohydrates and triglycerides, proteins are the only nutrients that cannot be stored. If excessive proteins are present within the stomach and small intestines, they will either get oxidized to produce ATP or they will get used to synthesize new proteins for human growth and muscle development.        

Amylase (Carbohydrate Enzymes) 

Carbohydrate digestion is needed for our bodies to give us energy. Carbohydrate digestion begins within the mouth where salivary glands secrete salvia to make chewing and swallow easier. According to (Marcin, 2019), saliva releases carbohydrate enzymes called amylase which begin to break down carbohydrates into shorter polysaccharides and maltose molecules. Once food is swallowed down the oesophagus the to the stomach gastric juices causes salivary amylase to stop carbohydrate digestion processing. This happens because protease need to destroy enzymes before carbohydrate digestion can continue. After the protease are destroyed, chyme is starts to travel down the small intestines. The pancreas secretes pancreatic amylase into the small intestines to continue the process. (Insel, Ross, McMahon and Bernstein, 2013). Pancreatic amylase breaks the chyme down into disaccharide maltose. Microvilli’s within the intestines help to break down disaccharides into smaller chains called monosaccharides for easier absorption in the bloodstream. In the bloodstream the monosaccharides travel to the liver to be converted into glycogen to be burned for energy. Once all the nutrients has been absorbed, the left-over waste gets broken down by the intestinal bacteria that turns your waste into stools. (Marcin, 2019).

Lipase (Fat enzymes) 

Fat is a macronutrient that is essential for protecting organs and for keeping the body warm. Fat is also used to help produce important hormones for the body to absorb nutrients. Unlike Protein and carbohydrate digestion, fat digestion starts to take place in the small intestines. Once fat reaches the small intestines, bile salts are secreted from the gallbladder to emulsify monoglycerides to form micelles. The micelles carry monoglycerides through microvilli to get packaged into smaller molecules known as chylomicrons. (Insel, Ross, McMahon and Bernstein, 2013). Chylomicrons begin to enter lymphatic system to get to release into the bloodstream. Located in the capillary walls an enzyme called lipoprotein lipase get secreted to break down chylomicrons to remove triglycerides into fatty acid and glycerol. The now broken-down triglycerides enter the adipose tissue to get absorbed by pancreatic lipase. (Santos -Longhurst, 2019). If there is excessive fatty acids present it can either be taken up by muscles to be used for energy or if fatty acid is not needed now it will remain in the liver as storage. Fat digestion is a bit different to protein and carbohydrate digestion because fatty substances are not water soluble based therefore the enzymes that digest fatty substances can only be digested in a water environment.     

Glucose, amino acids, glycerol and fatty acids all must be broken down into simpler chains for easier absorption. Certain foods and nutrients have more complex molecules than others which is why certain food take longer to digest than others. Macronutrients are used to build and repair cells, give out body energy when needed, strengthen immune systems, regulate hormones, homeostasis and for protecting organs. Hormones, nutrients and organs all need to work together for digestion to take place. Nutrients play a big role in keeping our bodies healthy so it’s essential to have a balanced diet for health digestion.
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