General physiology
 

The mouth (oral cavity)
The mouth or oral cavity is where the process of digestion begins. The oral cavity consists of several different structures, the lips and cheeks are muscular and connective tissue structures.
Tongue:
The tongue is a muscular organ in the mouth. The tongue covered with tiny bumps called papillae, which give the tongue its rough texture. Thousands of taste buds cover the surfaces of the papillae.
Salivary glands (parotid, sublingual and submandibular).
Saliva is produced in and secreted from salivary glands. Salivary glands secrete a fluid that contains water, electrolytes, mucus ,enzymes and large quantities of bicarbonate ion secreted. Bicarbonate is important because it provides a critical buffer that neutralizes the massive quantities of acid produced in the stomach.
Oesophagus:
The oesophagus extends from the laryngopharynx to the stomach. It is a thick walled structure and measures about 25 cm in length and lies in the thoracic cavity, posterior to the trachea. The mucosa of the oesophagus secrets thick mucous; this aids the passage of the food. The upper oesophageal sphincter regulates the movement of substances into the oesophagus and the lower oesophageal sphincter (also known as the cardiac sphincter) regulates the movement of substances from the oesophagus to the stomach.
Stomach:
The stomach is a muscular organ located on the left side of the upper abdomen. As food reaches the end of the oesophagus, it enters the stomach through a muscular valve called the lower oesophageal sphincter. The vagus nerve innervates the stomach with parasympathetic fibres that stimulate gastric motility and the secretion of gastric juice. Sympathetic nerve reduces gastric activity, the stomach secretes acid and enzymes that digest food. The pyloric sphincter is a muscular valve that opens to allow food to pass from the stomach to the duodenum.
The lower gastrointestinal tract



Small intestine
The small intestine is the part of the gastrointestinal tract following the stomach, and is where much of the digestion and absorption of food takes place. The entire small intestine measures about 6.5 metres. The small intestine consists of three sections. 
· Duodenum: It is approximately 25 cm long. The duodenum is largely responsible for the breakdown of food in the small intestine, using enzymes. The duodenum also regulates the rate of emptying of the stomach.

· Jejunum: The section of the small intestine is beyond the duodenum. The inner surface of the jejunum covered in projections called villi, which increase the surface area to absorb nutrients from the gut contents.

· Ileum: The ileum is the final and longest segment of the small intestine. It is specifically responsible for the absorption of vitamin B12 and the reabsorption of conjugated bile salts. The ileum extends from the jejunum to the ileocecal valve, which empties into the colon.
Large intestine:
The large intestine consists of four regions:  cecum, colon, rectum and anus. The large intestine is wider and shorter than the small intestine (approximately 1.5 metres in length) and has a smooth inner wall. In the upper half of the large intestine bacteria produce B vitamins (B12, thiamin and riboflavin). The primary function of the large intestine is to absorb water and turn the food residue into semi solid faeces. The large intestine also absorbs some vitamins, minerals, electrolytes and drugs. Pancreas


The pancreas is approximately 12–15 cm long and 2.5 cm thick. It’s situated across the back of the abdomen, behind the stomach.
The cells of the pancreas are responsible for making the endocrine and exocrine products. The islet cells of the islets of Langerhans produce the endocrine hormones insulin and glucagon. These hormones control carbohydrate metabolism.
Composition of pancreatic juice:
Two hormones regulate the secretion of pancreatic juice,
1. Secretin produced in response to the presence of hydrochloric acid in the duodenum. 
2. Cholecystokinin secreted in response to the intake of protein and fat. 
The acini glands of the exocrine pancreas produce (1.2–1.5 liter) of pancreatic juice daily. Pancreatic juice is a clear colourless fluid consisting of water, mineral salts, the enzymes amylase and lipase. 
The cells of the pancreatic ducts secrete bicarbonate ions, which make pancreatic juice slightly alkaline pH (pH 7.1–8.2). This helps to neutralise acidic content from the stomach, thus protecting the small intestine from damage by the acidity.
Digestion 
It is the mechanical and chemical breaking down of food into smaller components, to a form that can be absorbed into a blood stream.
The Gastrointestinal System is responsible for the breakdown and absorption of various foods and liquids needed to sustain life. Many different organs have essential roles in the digestion of food, from the mechanical disrupting by the teeth to the creation of bile (an emulsifier) by the liver. Bile production of the liver plays an important role in digestion: from being stored and concentrated in the gallbladder during fasting stages to being discharged to the small intestine.
In order to understand the interactions of the different components we shall follow the food on its journey through the human body. During digestion, two main processes occur at the same time;
· Mechanical Digestion: larger pieces of food get broken down into smaller pieces while being prepared for chemical digestion. Mechanical digestion starts in the mouth and continues into the stomach.
· Chemical Digestion: starts in the mouth and continues into the intestines. Several different enzymes break down macromolecules into smaller molecules that can be absorbed.
The GI tract starts with the mouth and proceeds to the esophagus, stomach, small intestine (duodenum, jejunum, ileum), and then to the large intestine (colon), rectum, and terminates at the anus. You could probably say the human body is just like a big donut. The GI tract is the donut hole. We will also be discussing the pancreas and liver, and accessory organs of the gastrointestinal system that contribute materials to the small intestine.
B: Chemical
Chemical digestion is achieved with the addition of chemicals to the food. Digestive enzymes and water are responsible for the breakdown of complex molecules such as fats, proteins and carbohydrates into smaller molecules. These smaller molecules can then be absorbed by cells. The presence of these digestive enzymes accelerates the digestion process, where absence of these enzymes slows overall reaction speed. Digestive enzymes mainly responsible for chemical digestion include:
1) Protease.
2) Collagenase.
3) Lipase.
4) Amylase.
5) Trypsin.
6) Chemotrypsin.
[bookmark: _GoBack]Mastication:
Digestion begins in the mouth. A brain reflex triggers the flow of saliva when we see or even think about food. Saliva moistens the food while the teeth chew it up and make it easier to swallow. Amylase, which is the digestive enzyme found in saliva, starts to break down starch into simpler sugars before the food even leaves the mouth. The nervous pathway involved in salivary excretion requires stimulation of receptors in the mouth, sensory impulses to the brain stem, and parasympathetic impulses to salivary glands.
Swallowing your food happens when the muscles in your tongue and mouth move the food into your pharynx. The pharynx, which is the passageway for food and air, is about five inches (5") long. A small flap of skin called the epiglottis closes over the pharynx to prevent food from entering the trachea and thus choking. For swallowing to happen correctly a combination of 25 muscles must all work together at the same time. Salivary glands also produce an estimated three liters of saliva per day.

A: Mechanical
Mechanical digestion is simply the aspects of digestion achieved through a mechanism or movement. There are two basic types of mechanical digestion.
1) Mastication: The first step when it comes to digestion actually begins as soon as food enters the mouth. Mastication (chewing) begins the process of breaking down food into nutrients. Chewing our food is an important part of the digestive process because smaller pieces are more readily digested through chemical digestion.
2) Peristalsis: Peristalsis is simply the involuntary contractions responsible for the movement of food through the oesophagus and intestinal tracts. 
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