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8.4 Visual Development

(Page 234 Salters-Nuffield Advanced Biology  for Edexcel A2 Biology)


Describe the development of the human nervous system in the foetus:

________________________________________________________________________

________________________________________________________________________
After birth few, new, brain cells are produced. Explain why the brain still increases in size after birth:

________________________________________________________________________

________________________________________________________________________
Axon growth:

Describe how the neural pathway that is formed from neurons in the retina to the visual cortex in the occipital lobe of the brain:

________________________________________________________________________

________________________________________________________________________

Describe how the structure of the visual cortex allows it to create a map of the retina (you may wish to include a diagram here):

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Explain how the work of Crowley and Katz proved that the formation of the columns of cells in the visual cortex are genetically determined (also see fig. 8.45):

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

What is meant by the term “critical period” or “critical window”:

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________


Evidence for a critical period in visual development
What are cataracts?______________________________________________________
Explain the evidence for a critical period provided by studying the visual development of both children and the elderly with cataracts:

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Why have kittens and monkeys been used as animal models in the study of visual development?

________________________________________________________________________

________________________________________________________________________


Point for discussion: How do you feel using these types of animals as opposed to drosphila and mice? Do you think the ethical issues differ depending on the type of animal used? You may wish to do some advanced reading of section 8.6 on the ethical issues of using animals in research.
Animal study 1: One group of monkeys were raised in the dark for first 3 – 6 months of life. Second group of monkeys exposed to light but no patterns. Both groups, when returned to normal conditions, had difficulty with object discrimination and pattern recognition:

Answer question 8.38: What does this study suggest is required for visual development in monkeys?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Animal study 2: Hubel and Weisel covered one eye of monkeys during the first 3- 6 months of life. On exposure to light the light-deprived eye was found to be blind. 

What is monocular deprivation? _____________________________________________

________________________________________________________________________

How did this experiment prove that it is the development of the visual cortex, not the retinal cells themselves, that is affected by light deprivation?

________________________________________________________________________

________________________________________________________________________

How did Hubel and Weisels experiment further prove that there is a small critical window after birth that is required for visual development?

________________________________________________________________________

________________________________________________________________________

Answer question 8.39 on the visual development in kittens:

________________________________________________________________________

________________________________________________________________________

Answer question 8.40: Is development of birdsong in most species nature or nurture?

________________________________________________________________________

________________________________________________________________________


What is happening during the critical period for development of vision?
In newborns the axons from the retina overlap their synapses in the visual cortex:
Sketch a diagram to illustrate this:






In adults there is no overlapping and there are distinct columns for synapes from the left and right eye. This means the overlapping synapses have weakened and been lost. This occurs because axons compete for column cells, the more active axons will strengthen and the less active will lose their synapses (see figure 8.48)
Sketch a diagram to illustrate the columnar formation for the adult visual cortex:

In light deprived eyes there is no stimulation and the synapses do not release neurotransmitters into the visual cortex so these weaken. However the neurons from the light exposed eye are stimulated so they retain all their synapses. 

Sketch a diagram to show the column arrangement in the visual cortex of brain that has experienced monocular deprivation:
Answer question 8.41:

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

Complete activity 8.13

Summary: Write a brief summary of the key points of this chapter 
(read through your answers then write the summary without referring back to your notes or textbook. This will strengthen your memory. Then check back through your notes to see if there is anything you have missed, you will then know that this is a weak area and no to focus on it when revising. Add that information to your summary in red):

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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