Dr. Winstead’s Outline of the Human Digestive System

Introduction: 

Digestion is the process of breaking down food by the action of acid and enzymes (a destructive protein in this case) secreted into the intestinal tract. 
Functions: 

1) Digestion provides the body with a more or less continuous supply of nutrients, water, and electrolytes. 

An electrolyte is a substance whose solutions are capable of conducting an electric current. (This is a convenient definition of the term to include certain substances, but just conducting electricity is not really what is going on here.) These are substances such as sodium, potassium, and calcium necessary for the proper functioning of cells. 

2) The digestive process is responsible for maintaining metabolism (all the chemical reactions going on in the body) and homeostasis. Homeostasis is the achieving and maintenance of a stable environment — in this case the internal environment within the body. 

Structurally, the digestive system is a 15 - 18 foot complex tube. The inside of this tube is continuous with the exterior environment, so that the contents are technically outside the body — not inside. (Visualize a stack of doughnuts - the air in the tube formed by the holes is directly continuous with the outside air.) Some of the contents are moved into the body, while the rest is passed on through the body — never actually having been inside. 

Assimilation is the absorption and incorporation of food materials into the body. 

The digestive tube is divided up into different structural and functional parts:
 
mouth — pharynx — esophagus — stomach — small intestine — large intestine — rectum — anus 

The pharynx is the throat, the back part of the mouth cavity. 

The esophagus is the tube connecting the pharynx and the next part — the stomach. 

The anus is the actual opening releasing unused material from the digestive system. 

Attached to the digestive tube are various glands to aid in digestion — the liver, gall bladder, pancreas. 

A. The Mouth 

As food enters the mouth it is physically broken down into smaller parts through the process of chewing. At the same time salivary glands secrete saliva into the food mixture. There are three of these salivary glands: parotid, sublingual, submaxillary. Each of these salivary glands secretes a unique solution and the combination of these is called saliva. Saliva consists of water (99%), mucus, electrolytes, some fats, some proteins, and the very important protein enzyme amylase, which helps digest starches (sugar molecules linked together). 

Saliva functions in 

a) dissolving food (Note: food also must be dissolved before you can taste it.) 
b) lubrication of food 
c) initial digestion of starch by amylase 
d) cleansing function
B. Stomach 

The stomach is the widest part of the digestive tract and lies below the diaphragm in the left portion of the abdominal cavity. There are three major regions of the stomach: 

1) The Fundus is the top part which contains a sphincter muscle which separates the esophagus and stomach. A sphincter muscle in general is a circular muscle which can constrict movement of materials along a tube. This muscle in the fundus normally remains constricted preventing regurgitation of food and relaxes to allow food into the stomach. 

2) The Body of the stomach is the major portion of the stomach and most digestion within the stomach occurs in this region. 

3) The Antrum = Pyloric Region contains the pyloric sphincter between the stomach and small intestine. Regulation of emptying material from the stomach into the small intestine takes place in the antrum. 

The stomach has three major functions. 

1) Temporarily stores digesting material 

2) The stomach precisely regulates emptying material into the small intestine. 

3) Functions in the initial digestion of ingested protein 

The digesting material in digestion is called chyme — the thick mixture of food material and secreted fluids. It is a semi—liquid mass. 

The stomach has walls with elaborate folds. Within these folds are specialized gastric glands, especially in the body portion of the stomach. These glands secrete HCL (hydrochloric acid) and pepsinogen — a digestive enzyme. 

The HCL a) breaks apart some protein (actually not much), b) kills bacteria, c) activates pepsinogen 

The pepsinogen itself is inactive but in the presence of HCL it becomes pepsin which digests protein (i.e. breaks apart individual amino acids). (HCL splits off a small part of the pepsinogen molecule to activate it.) 

This acid secretion in the stomach normally does not produce damage to the stomach wall since the stomach wall also secretes a mucus which coats and protects the wall. Stomach wall cells also have a rapid turnover, living only 3 — 9 days. 


A Peptic Ulcer can occur, however, and is caused by acid irritation of the stomach wall. This causes inflammation, pain, bleeding, and tissue damage. (A duodenal ulcer occurs in the small intestine.) Most ulcers are caused by bacteria and treated with antibiotics. A hormone imbalance could cause improper control of acid secretion or the mucous lining could be non-functioning, often caused by alcohol consumption. (The alcohol strips away the protective mucus.) 

The pyloric sphincter controls the emptying of chyme into the small intestine. 

The length of time food stays in the stomach depends on the type of food: 

highly fat meal —  4 - 6 hours 

protein and carbohydrates —  1 - 3 hours 

fluids —  30 minutes or less. 

Not much absorption takes place in the stomach. Exceptions include water, electrolytes, alcohol, and aspirin. 
C. Small Intestine 

The small intestine is a coiled tube about 9 feet long occupying the major portion of the abdominal cavity. Its main function is to perform most of the digestion and absorption of chyme. 
The small intestine is divided into three regions: 

1) duodenum — the initial 10 inches of small intestine. It secretes substances to neutralize stomach acid. Most digestion in the small intestine occurs here. 

2) jejunum — 3 feet in length. Primary absorption of nutrients takes place here. 

3) ileum — 5 feet in length. Its Primary function is to regulate the emptying of chyme into the 

large intestine. Some digestion and absorption does take place here. 

The fundamental method of moving material through the small intestine — and the rest of the digestive tract — is peristalsis. This involves the contraction of muscles in the tube behind the food and relaxing the muscles in front to produce a wave action — moving the food down the tube. 

The internal lining of the small intestine includes elaborate finger—like projections called villi. These villi dramatically increase the surface area of the small intestine. The increase in surface area is 600 times the area the tube would have without them. This large surface area greatly aids absorption. Nutrients are absorbed into the blood capillaries in the villi. Absorbed nutrients initially go to the liver. 


D. Large Intestine = Colon + rectum

The colon is a tube about 4 feet long and 2 1/2 inches wide. It is not coiled but consists of three straight segments: 

a) the ascending colon 

b) the transverse colon 

c) the descending colon 

The colon’s primary function is storing and controlling the release of fecal material — the remaining material in the process. Material usually remains in the colon 18 — 24 hours, — or longer. Bacteria accumulate and grow in the large intestine, but these bacteria do not enter and harm the body. Material is then released into the rectum to be released through the anus. 

F:. Digestive Glands 

1. Pancreas 

The pancreas is a gland just below the stomach which secretes digestive enzymes into the duodenum. These enzymes then digest carbohydrates, proteins, and fats. The pancreas also secretes chemicals to neutralize acid (put in by the stomach). All of the secretions together are called pancreatic juice and are transported to the duodenum through a tube duct. 

2. Liver 

The liver is the largest internal organ in the Human body. It consists of two lobes. The liver has many, many functions. Those associated with the digestive system include: 
a) storage of vitamins and minerals 

b) general metabolism of protein, fats, carbohydrates 

c) storage of fats and sugars 

d) secretes bile 

Bile is secreted into the gall bladder where it is temporarily stored. Bile is then secreted into the duodenum where it emulsifys fats. Fats tend to form large clumps which are difficult to digest or absorb. Bile breaks down these clumps and this process is emulsification. The smaller fat units are called micelles which are easier to digest and/or absorb. 

