Chapter 14 – HOMEOSTASIS
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1.         (a)
Description of how blood glucose concentration is controlled by hormones in an individual who is not affected by diabetes – include any six of the following points in the answer:

· insulin secreted by pancreas 

· hormone receptors in membrane of target cells

· insulin stimulates conversion of glucose to glycogen 

· by activating enzymes

· stimulates uptake of glucose by cells

· conversion of glucose to lipid 

· glucagon secreted by pancreas

· stimulates conversion of glycogen to glucose

· stimulates conversion of lipid/protein to glucose.                    (6 marks)

(b)
Explanation of how diet and exercise can maintain low glucose concentrations in the blood of type II diabetics:

· carbohydrate taken mainly as polysaccharides/starch
· slower digestion
· exercise increases metabolic rate                                           (3 marks)











      Total 9 marks

2.         (a)
Reasons why the abnormal insulin receptors might be ineffective: different shape/different tertiary structure; insulin unable to bind.                     (2 marks)

(b)
Explanation of how the presence of abnormal insulin receptors results in a high blood glucose concentration: reduced uptake of glucose into cells; since there are no suitable membrane proteins.                                           (2 marks)

 









      Total 4 marks

3.         (a)
Explanation of how insulin controls the concentration of blood glucose by negative feedback:

· High glucose causes high insulin.
· Insulin (concentration) reduces glucose level.
· This results in/subsequent decrease in insulin level.               (3 marks)
             (b)      (i)
Other variables that should be controlled to produce reliable results – include any two of the following points in the answer.

Each person should:

· drink in a specified (short) time
· have the same diet before the test
· have done the same level of activity.                           (2 marks)

                       (ii)
The reason for the fall in blood plasma glucose concentration:

It is excreted in urine/respired.                                                  (1 mark)
      Total 5 marks

4.        (a)
Explanation of the changes that occur in the glucagon concentration: high glucagon because it is stimulated by low glucose; low glucagon body cells have absorbed glucose.                                                                      (2 marks)

(b)
Explanation of how the information shown in the graph provides an example of negative feedback.

low glucose  →  secretion of glucagon  →  glucose level increases
glucagon increase  →  glucose increase  →  glucagon decrease
  (2 marks)

Total 4 marks

5.
Description of the role of the liver in the metabolism of proteins – any five of the following points should be included in the answer:

· deamination of excess amino acids

· ammonia → urea

· via ornithine cycle

· transamination

· production of non-essential amino acids from essential

· manufacture of blood proteins

· for example, albumin.   




      Total 5 marks
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