The Brain

The brain coordinates and controls the activities of the whole nervous system. 

It achieves this by:

· receiving impulses from sensory receptors

· integrating and correlating incoming information in association centres

· sending impulses to effector organs (muscles and glands) causing bodily responses

· storing information and building up an accessible memory bank

· initiating impulses from its own self contained activities allowing us to imagine, create, plan, calculate, predict and reason

The mammalian brain is divisible into three main regions, hindbrain, mid brain and forebrain. 

The hindbrain is continuous with the spinal cord.  It consists of the medulla oblongata and the cerebellum.  

The midbrain is relatively short in mammals, linking the hindbrain with the very large forebrain. 

The forebrain has two large structures called the cerebral hemispheres which make up the cerebrum. The hemispheres are so folded that only about a third of their surface area is visible on the outside of a human brain. 

Projecting from beneath the forebrain is the pituitary body 

Impulses are transmitted to the brain along the spinal cord and cranial nerves. 

See labelled sheet on brain structure.

Functions of the brain

Hindbrain

Medulla oblongata contains the cardiac, respiratory and vasomotor centres. These centres contain neurones which are directly sensitive to blood carbon dioxide. Increased blood carbon dioxide triggers reflex action starting in the centres and 

results in modification of heart rate, breathing rhythm and blood pressure. 

The cerebellum is concerned with coordination of body movements and the maintenance of posture. 

Signals arising in the motor region of the forebrain travel through the cerebellum on their way to the spinal cord and the rest of the body. The cerebellum also receives sensory information from a variety of receptors. The cerebellum then modifies the motor signals in the light of the sensory information received and ensures that the body movements are of an appropriate intensity. 

Forebrain

The cerebral hemispheres are responsible for higher mental processes, including conscious thought, memory and the detailed interpretation of sensory information. The right cerebral hemisphere controls the left side of the body and vice versa.  Stroke victims who have damage to the right side of the brain often have paralysis in the left side of the body.

Three distinct areas can be recognised according to the functions their cells perform. They are: 

1. Sensory areas; receive impulses from receptors and transmit them to association areas.
diagram of brain showing location of sensory areas

Each part of the skin surface connects with a different part of the touch sensory area.  The skin has more receptors in some parts of the body than in others, so these are represented by a greater portion of the sensory area.
Find out what a homunculus is.

2. Association areas; receive impulses from sensory areas, analyse them and pass them on to the appropriate motor area.  See notes on visual association area (when we do the eye).

3. Motor areas; transmitting impulses to effectors. See page 300 Jones and Jones

Speech

Some functions are controlled by one side of the brain only.  The left side of the brain is used for understanding, speech, written language, mathematics and reasoning.  The right has a greater role in understanding 3D shapes and music.

Our knowledge about which parts of the brain control which functions has often come from patients who have damage to these areas.  In 1861 a doctor called Paul Broca described a patient known as “Tan” – because that was the only word he could say.  When Tan died, Broca examined his brain and found that there was damage to part of the left cerebral hemisphere (marked “speech” on the diagram above).  This part of the brain is now called Broca’s area, and it is concerned with controlling the muscles that produce speech.

In 1867 Karl Wernicke noticed that damage to another region of the cortex (marked “language” on the diagram above) also caused language problems.  This is called Wernicke’s area.  It is concerned with understanding language, both spoken and written.

These two areas are connected by a bundle of nerve fibres – if these are damaged the patient can understand language, but cannot repeat words.

The Hypothalamus 

The hypothalamus contains the osmoregulation and thermoregulation centres. These are important in maintaining the body's water content and temperature. It also makes several hormones. 

The hypothalamus is sensitive to the concentration of sodium chloride in the blood flowing through it. Since the concentration of sodium chloride is an indirect indication of the volume of water in the body, the hypothalamus is sensitive to the water content of the blood. 

The pituitary body, stimulated by the hypothalamus, releases ADH, which increases the permeability of the walls of the distal convoluted tubule and the collecting duct to water, encouraging the reabsorption of water into the blood. (See your notes on the kidney.) 
