Digestion

This is the process in which large, insoluble food molecules are broken down into small, soluble molecules which can be absorbed into the blood.

The alimentary canal is specialised to allow it to digest and absorb food.

Basic structure

Diagram of basic structure of the gut
Use your textbook (page 14) to give a description of the following:

mucosa………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

lumen…………………………………………………………………………………………………………………………………………………

submucosa…………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

muscularis mucosa…………………………………………………………………………………………………………………………

muscularis externa…………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

glands…………………………………………………………………………………………………………………………………………………

serosa (you need to add this to the diagram) …………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

Different sections of the gut have different structures:

The oesophagus

Lined with stratified squamous epithelium; allows cells to be sloughed off during swallowing and replaced quickly.   

Muscle layers circular and longitudinal and also striated muscle; allows some voluntary assistance to swallowing.

The stomach 

Mucosa has columnar epithelium.  It is thick and has infolds which penetrate the whole thickness of the mucosa, forming gastric pits.  These never extend beyond the muscularis mucosa. 

Folds of the stomach wall, called rugae, give the inner lining a wrinkled appearance.  As food enters, these gradually smooth out, increasing the capacity of the stomach.

There are three muscle layers which work to create a churning action which breaks up food and mixes it with the gastric juice.

Gastric pits contain cells which secrete gastric juice – containing:-

· A protease called pepsin.

· Dilute HCl which activates the pepsin and provides the correct pH for it to work. Also kills bacteria.

· Mucus -  which protects the wall of the stomach from self digestion and acid damage.

The Ileum 

Mucosa folded to form villi which increase surface area for absorption of digested food.  Columnar epithelium with microvilli (brush border) also increase surface area.  These epithelial cells have many mitochondria for active transport and enzymes which complete digestion. 

Each villus has blood vessels and lymph vessels to transport the absorbed food away. 

Find out what a “crypt of Lieberkuhn” is!

Diagram of villus

Colon

Mucosa is simple columnar epithelium with cells that secrete alkaline mucus which helps to lubricate the faeces. Folding allows the colon to stretch. The muscle layers propel the waste by peristalsis. There are two sphincters which form the anus and allow the faeces to leave the body.

Mechanical digestion

Mechanical digestion…………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………

Mastication…………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………

Read about teeth on page 16.  Make sure you understand all the words in bold.

Movement of food along the gut

Write a few lines to describe this.  Include the words saliva, bolus, peristalsis, sphincter.

………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………

Chemical digestion

This is the chemical breakdown of food by the action of enzymes.

	Enzyme
	Breaks down
	to………………………

	
	
	

	
	
	

	
	
	


Carbohydrases

Amylases

Amylases are produced by the salivary glands in the mouth and by groups of cells in the pancreas.  

It is also present bound to the membrane of the epithelial cells of the ileum mucosa.

Amylase hydrolyses the glycosidic linkages of starch to form the disaccharide maltose and some glucose.

Maltase

Maltase is produced by the epithelial cells on the surface of the villi and is bound to the membrane of the microvilli of the epithelial cells.

It hydrolyses maltose to glucose, in the final stage of carbohydrate digestion.

Other carbohydrases

These are also found bound to the membranes of the microvilli:

Lactase breaks down lactose to glucose and galactose

Sucrase breaks down sucrose to glucose and fructose

See table 1.3 page 18, then read the two paragraphs at the bottom of this page.

Try Question 1 page 177

Absorption

The stomach is not adapted for absorption but a few substances can pass through into the blood eg alcohol and aspirin.

Alcohol is small and lipid soluble and so passes through the cell surface membranes easily. Aspirin is lipid soluble in acidic conditions and so is absorbed in the stomach easily. 

The ileum is well adapted to absorption:

· it is long, giving a large surface area
· it has many villi which in turn have microvilli, which creates a very large surface area for absorption.

· each villus has a rich network of capillaries and a lacteal which supplies the lymphatic system. This enables the absorbed products of digestion to be rapidly transported away which maintains a diffusion gradient. 

The walls of the villus are only one cell thick so the diffusion pathway is short. These cells have plentiful mitochondria so that there is an ample supply of ATP for active transport.  The membranes of the cells have proteins which bring about facilitated diffusion, active transport and digestion.  Endocytosis is also used for some absorption.

Glucose is absorbed by indirect active transport.  Sodium ions are pumped out of the cells into the lumen of the gut and then re enter the cells down their diffusion gradient carrying glucose molecules with them.

There is a diagram of this -  3.32 p79 Jones and Jones.  Also page 21 of human biology textbook.

How and where is water absorbed into the blood?
