

So far we have looked at the physiology of the brain and of the neurons. We have looked in brief at basic functions in the lobes of the brain.

Today we will look at this in more detail and use specific terminology.

The brain, as I have mentioned, is divided in two halves (cerebral hemispheres) by the lateral fissure but they remain connected by the corpus callosum. Through this point information can still travel from one side of the brain to the other. The brain is also divided into lobes: frontal, parietal, temporal, and occipital. As there are two cerebral hemispheres, there are two of each lobe, and for many functions this is important as only one side may control a particular function.
Localisation of Function in Receiving Sensory Information
Touch and feeling
The skin has many receptors (touch, pressure, pain, temperature), and these are triggered by corresponding environmental factors. When they are triggered they send messages along the neurons and nerves, to the CNS as neurotransmissions.

Where did we say the ‘general sensory areas’ were located? (What lobe? near what?)

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

The general sensory areas are correctly known as somatosensory areas. Note this on the diagrams of the brain you made.
Information from the right side of the body goes to the somatosensory area in the parietal lobe of the left cerebral hemisphere. In other words the information crosses over to the opposite hemisphere.
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Damage to sensory organs in the skin, to sensory nerves, the spinal cord or the somatosensory areas can result in loss of skin sensation (numbness/anaesthesia).

People suffering this can normally still move the body part!

Vision
Sensory information comes from the optic nerves to the visual area in the …………………………… lobe.

The visual areas are also known as the visual cortex, or visual striate depending on the book you are reading. Damage here could lead to partial or total blindness.

Unlike the information from skin senses which travel to opposite sides of the body, information from both eyes goes to both visual areas.

It depends on which half of the retina the image falls upon, not which eye!

Let’s explain this:
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Normal vision depends on all parts of the visual system working: the eyes, optic nerves and visual areas of the occipital lobe.


Sound
Sensory information from the ears is routed to auditory areas of the temporal lobes. Information from both ears is passed to both temporal lobes.

Damage to the interior of the ear or to the auditory areas can result in partial or total deafness.

Localisation of Function in Producing Body Movements

Remember! Impulses to the muscles travel from the brain!

What area of the brain is responsible for movement and which lobe is it found in?

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

Different places of this area are responsible for different areas of the body’s movement.

Just as the somatosensory area receives information from opposite sides of the body, the motor cortex sends information to opposite sides of the body. So damage to the right motor cortex will impact on a person’s left hand side of the body.

Damage will result in a loss of mobility, or ability to move muscles. This could be paralysis.

A paralysed limb may still have feeling, although sometimes paralysis and numbness coexist.

Localisation of Function in Language Production and Comprehension

Regardless of which way around your brain was that you drew, you labelled the language areas on certain lobes. The important thing to remember is:
In most people, language processing functions are carried out by speech areas localised in the left hemisphere.

In the left temporal lobe is Wernicke’s area and this is responsible for recognising and understanding speech.
Wernicke’s aphasia can be caused by damage here. They have difficulty understanding speech, and although they can talk fluently it is often gobbledegook.

In the left frontal lobe is Broca’s area and this is responsible for producing fluent speech.

Broca’s aphasia can be caused by damage here. They have slow, halting speech, but it still is meaningful.

Other parts of the cerebral cortex are responsible for processing, storing and responding to, incoming information. It is a very complex system.

Damage to the nervous system can come in many forms, including strokes (which you have researched) infectious diseases like meningitis, injuries that cut or crush nerve tissue, and death of neurons. Some diseases attack the myelin sheath and interfere with the transmission of nerve impulses. These diseases include poliomyelitis and multiple sclerosis.
Activity

Lift your right hand. Now lift your left leg. Which areas were responsible?

Now read out the sentence above.

What areas were involved?

How did it happen?

Which part of the brain (and hemisphere) was responsible for your lips, tongue, larynx etc moving?

!!TEST!!

1. (a) Following a brain injury, a person’s legs feel numb. Is the numbness caused by damage to a sensory area or a motor area?

(b) A stroke has caused damage to a person’s motor cortex in one hemisphere. Is the person more likely to experience numbness, paralysis or both?

2. In each of the following cases, suggest the area of the brain damaged (e.g. auditory area) and the lobe(s) in which the damage occurred (e.g. right frontal lobe).

(a) George has been shot in the head, but has survived. He has lost feeling in his left shoulder and arm, although he can still move them.

(b) A motorist was involved in an accident that caused a head injury. Following the accident, she was unable to see, although her eyes and optic nerves were undamaged.

(c) Margaret has had a stroke. The left side of her face is paralysed, giving it a drooping, lop-sided appearance.

3. Following a riding accident, Jill’s legs are paralysed and numb. Her brain is uninjured. Where is the likely site of the injury to Jill’s body?

4. A nurse trainee spends some time on a geriatric ward, where many of the patients are recovering from strokes. He notices that many of the patients who are paralysed down the right side of their bodies also have difficulty in speaking, whereas none of the patients paralysed down the left hand side of their bodies have speech difficulties. Explain this difference in symptoms.

5. Victor is 39, and has had an ischemic stroke. This has caused paralysis down the right side of his body, together with dyspraxia, a condition in which speaking is difficult. In Victor’s case, understanding speech is also a problem.

Victor has an MRI (magnetic resonance imaging) scan to reveal the exact location and extent of the damage to his brain. His heart is checked by ECG (electrocardiogram), and he is also tested for high blood pressure. Blood tests are done to measure cholesterol levels, blood sugar and clotting. A swallow test is done to make sure Victor can eat and drink safely.

Which parts of Victor’s brain are likely to have been damaged by the stroke?

Extra Credit:

Use the www.neuroskills.com website to add to the notes you have. Read through and understand and you will ace any question on brain functions!
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