
The Digestive system
- Your stomach will growl (known as Borborygmus), if the brain senses that you are low on energy or you see or smell something you want as signals are sent to your stomach to begin digestion. However, if it is empty the movement of acids being mixed by muscles in a hollow stomach will produce vibrations we hear as growling or rumbling. By this time, you are VERY overdue a meal,  you need to eat.
- Food and drink that is chewed and swallowed is not in a form that the body can use as nourishment. It must be converted into smaller molecules before it can be absorbed into the blood.

- Digestion begins in the mouth when food is chewed into smaller parts and saliva begins to digest the starch from food into smaller molecules. There are 2 types of saliva; the first is a watery secretion, used to wet the food. The other is thick (mucous) which causes the food particles to stick together and acts as a lubricant.
- Once swallowed, the food travels into the esophagus (roughly 30cm long) and muscles relax and contract to push it into the stomach. 2 layers of smooth muscle form the walls, the inner is arranged circularly in descending rings, and the outer is arranged longitudinally. Their is a flap of skin stopping food entering the wind pipe known as the epiglottis, located at the top of the esophagus. 

- The stomach has 3 tasks; the first is storing swallowed food/liquid by relaxing the upper part of the stomach to accept large volumes of food. The second is mixing the food, liquid and digestive juice by using the lower part of the stomach and mixing by muscle action. The third task is slowly emptying the contents into the small intestine.
- In the stomach, the food is further broken apart and mixed with gastric acid and digestive enzymes that break down proteins. Acid itself does not break down the food molecules; it provides an optimum pH environment.
- There are 4 layers in the digestive tract known as:
Serosa (the outer most thin layer of single cells), Muscular coat (developed for churning food, with outer, middle and inner muscles) Submucosa (has connective tissue containing lymph vessels, blood vessels and nerves) Mucosa (containing large folds of connective tissue).

- The food leaves the stomach as a thick liquid known as chyme via the pyloric sphincter and enters the duodenum (a part of the small intestine). This is roughly 20-25 feet in length and the most important part of digestion takes place here.
-Here, it is mixed with 3 other liquids:

Bile, which is stored in the gall bladder, emulsifies fats to allow absorption, neutralizes chyme and is used to excrete waste products.

Pancreatic juice made by the pancreas.

Intestinal enzymes of alkaline mucosal membranes, including maltase, lactase and sucrase to process sugars, trypsin and chymotrypsin.
- The acid levels in the small intestine change, allowing more enzymes to split apart the molecular structure of various nutrients so they can be absorbed into the circulatory or lymphatic systems. The nutrients pass through the small intestines walls to all your body cells through millions of tiny finger-like structures called villi, each of which is covered with even smaller hair-like structures known as microvilli.
- Blood that has absorbed nutrients is carried away to the liver through the hepatic portal vein for filtering, nutrient processing and removal of toxins.

- The small intestine and remainder of the digestive tract undergoes peristalsis (this is the rhythmic contraction of smooth muscles that pushes contents through the digestive tract), to transport food to the large intestine and allow food to be mixed with digestive juices and absorbed.

- The large intestine is roughly 1.5 meters in length and contains 3 parts. The first is the Cecum which is at the junction with the small intestine, the second is the colon which is where products that cannot go through the villi such as fibre, are mixed with other waste products to form feces. The large intestine absorbs water from the feces making it hard and concentrated. The third part is the rectum, where feces is collected for a period of time before the anus contracts and relaxes, egesting the food.  
- Digestive juices are secreted at various parts during digestion. The mouth secretes saliva to digest starch. The stomach produces acid to digest protein; a thick layer coats the mucosa and keeps the acidic digestive juice from dissolving the stomach tissue. In the small intestine, the pancreas produces a juice containing enzymes to break down carbohydrates, fats and proteins. Also, the liver produces bile to mix with fat in the small intestine allowing the acid to dissolve the fat into a watery content and be digested by enzymes from the pancreas.
- Carbohydrates are broken down by saliva turning the starch into maltose, and then enzymes in the small intestine split the maltose into glucose molecules which can be absorbed into the blood. This is transported to the liver where it is stored or used to provide energy.

- Protein is digested by enzymes in the stomach and then in the small intestine by enzymes from pancreatic juice to breakdown the huge protein molecules into smaller molecules called amino acids. These amino acids can be absorbed through the small intestine into the blood to be used by all parts of the body to build and repair walls and other parts of cells.
- Fat is dissolved into a watery content by bile in the small intestine to make it into tiny droplets that allow pancreatic and intestinal enzymes to break down the larger fat molecules into smaller ones. These small molecules are fatty acids and cholesterol which combine with bile acids to move into the cells of the mucosa. In these cells, the small molecules are formed back into large ones, which pass into vessels called lymphatics near the intestine. These small vessels carry the reformed fat to veins in the chest (where the arteries and veins are larger), and the blood carries the fat to storage depots in different body parts.
- There are 2 types of vitamins that are absorbed through the small intestine. The first is fat soluble (vitamins A,D,E,K) which are stored in the liver and fatty tissue of the body. The second is water soluble (all the B vitamins and vitamin C), these are not easily stored and excess amounts are flushed out in the urine.

- All functions are controlled by digestive hormones and are produced and released by cells in the mucosa of the stomach and small intestine. They are released into the blood of the digestive tract where they travel to the heart, through the arteries and back to the digestive system to stimulate juices and cause organ movement.
- There are 3 hormones that regulate the digestive system:

-Gastrin, this is stimulated by food entering the stomach and stimulates the gastric glands to secrete pepsinogen (an inactive form of the enzyme pepsin).

-Secretin, responds to the acidity of the enzyme chyme in the duodenum and signals the secretion of sodium bicarbonate in the pancreas and stimulates bile secretion in the liver.
-Cholecystokinin(CCK), is in the duodenum and is secreted in response to fat in chyme. It stimulates the release of digestive enzymes in the pancreas and stimulates the emptying of bile in the gall bladder.
- An additional 2 hormones that work on the brain to regulate appetite are:

-Ghrelin, which is produced in the stomach and upper intestine in the absence of food to stimulate appetite.

-Peptide YY, this is produced in the digestive tract and inhibits appetite after eating a meal.
- The digestive system absorbs nutrients from foods and liquids with the help of hormones, blood, organs and nerves. The 2 types of nerves are extrinsic and intrinsic.

- Extrinsic nerves come from the brain and spinal cord into the digestive organs. They release acetylcholine which causes the muscles in the digestive organs to contract and squeeze, pushing food and juice through the system. Adrenaline is produced to relax the muscles of the stomach, decreasing blood flow and slowing/stopping digestion.

- Intrinsic nerves make up the network of the walls of the esophagus, stomach, small intestine and colon. They are triggered when food stretches the walls of the organs and they release many different substances which speed up or slow down the movement of food and juices produced by the organs.

