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Using flies to find new 
antiepileptic drugs 
Martin Rowland 

Introduction 
Use information from Tom Humphreys’ article ‘Using flies to find new antiepileptic drugs’ and your own 
knowledge of nerve impulse transmission to answer the following questions. 

Questions 
1 Epilepsy is characterised by seizures. 

   a Define the term seizure.  [1 mark] 

   b Give the difference between a focal seizure and a generalised seizure in humans.  [1 mark] 

2 Before its stimulation, a postsynaptic neurone such as the one in Figure 1 of Tom Humphreys’ article 
is polarised. 

   a What is meant by the term polarised?  [1 mark] 

   b Explain how a neurone maintains this polarised condition.  [4 marks] 

3 Gamma-aminobutyric acid (GABA) makes a postsynaptic neurone less likely to transmit an impulse. 

   Explain how GABA causes this.  [4 marks] 

4 Some anti-epileptic drugs target voltage-gated sodium ion channels. 

   a Describe what is meant by a voltage-gated ion channel.  [2 marks] 

   b Explain why the bang senseless mutation makes affected fruit flies more prone to seizures.   
[3 marks] 

5 Review the relative advantages of using mice and fruit flies as model organisms for testing 
antiepileptic drugs.  [4 marks] 

6 Figure 4 of Tom Humphreys’ article shows the results of experiments to test the effect of sodium 
valproate on the recovery times of Drosophila. 

   a Explain why the bar chart he drew was the appropriate way to represent these data graphically.   
[2 marks] 

   b Tom Humphreys chose to plot the mean ± 1 standard deviation. 

      Does this use of the standard deviation help you to conclude whether the differences between the 
means are statistically significant?   
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      Explain your answer.  [3 marks] 
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Model answers 
1 a Excessive, simultaneous depolarisation of many neurones in the brain 

      or 

      Excessive (electrical) activity (of neurones) in the brain 

   b A focal seizure involves neurones in only one part of the brain, whereas a generalised seizure 
involves neurones in many parts of the brain 

2 a There is a voltage/potential difference between the inside/cytoplasm of the neurone and its 
surroundings 

      or 

      The inside/cytoplasm of the neurone has a negative charge and the outside of the cell has a 
positive charge 

   b  

• Sodium–potassium pumps (in membrane) actively transport sodium ions out of the neurone 
and potassium ions into the neurone 

• More sodium ions transported out than potassium ions transported in 

or 

Three sodium ions out for every two potassium ions in 

• (Ungated) channel proteins allow facilitated diffusion of sodium ions and potassium ions into 
cell 

• Membrane has more potassium ion channels than sodium ion channels 

or 

Membrane more permeable to potassium ions than sodium ions 

3 GABA binds to (specific) receptors on the postsynaptic neurone 

   This causes chloride ion channels to open in the surface membrane of the postsynaptic neurone 

   Chloride ions move into postsynaptic neurone by facilitated diffusion 

   Cytoplasm of postsynaptic neurone becomes (even) more negative 

   (Cytoplasm now so negative that) threshold for stimulation unlikely to be reached 

4 a A transmembrane protein that allows facilitated diffusion of a specific ion 

      Can be opened/closed by changes in potential difference 

   b The mutation causes voltage-gated sodium ion channels to remain open 

      So sodium ions constantly pass into neurone by facilitated diffusion 

      So neurone permanently depolarised/action potentials permanently formed 

5 Credit the reverse comments for flies 

• Mice are mammals, so are more likely to behave in the same way as humans 
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• Mice are more expensive to maintain/take up more space than flies 

• Harder to study neural pathways in mouse brain than in fly brain 

• Harder to identify/breed mutant strains of mice than flies 

6 a The data are categoric/not continuous, so a histogram would be inappropriate 

      The bars in a bar chart should not touch each other 

   b Critical value to establish statistical significance is P ≤ 0.05 

      Plus or minus one standard deviation from the mean includes only (about) 68% of the data, so 
does not equate to critical probability value 

       But could use data to calculate plus or minus two standard deviations from the mean, which 
includes (about/just over) 95% of data 


