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This question paper contains 2 printed pages and 4 parts.
(Please give reactions and structures wherever applicable)

Part A
Answer any 11 out of 13 questions; each question carries 1 mark = 11 marks
1. What is an anaplerotic reaction?
2. What does the high specific gravity of urine signify?

3. What type of reaction takes place when citrate is converted to isocitrate?
4. Why are amino acids rarely if ever completely oxidised to CO2, H2O and NH3?
5. Name a molecule that regulates the sleep wake cycle?

6. Name the enzymes responsible for converting pyruvate to phosphoenolpyruvate?

7. What are nutraceuticals?
8. What is the importance of the urea cycle?
9. What is the fate of pyruvate under anaerobic conditions in yeast?

10. What is erythropoiesis?
11. What effect does low ATP concentrations have on gluconeogenesis?

12. Which body fluids are most used for detection of abnormalities?

13. Why is the study of unique biochemical pathways in microorganisms of interest in the medical field?

Part B

Answer any 9 out of 11 questions; each question carries 2 mark = 18 marks

14. Name the enzymes that convert (a) histidine to histamine (b) squalene to 2,3-epoxysqualene?

15. How many ATPs are utilised when glucose is oxidised under (a) aerobic conditions (b) anaerobic conditions?

16. Name an anabolic steroid? Why is its use detrimental to health?

17. Name two flavoproteins that are enzymes?

18. Give the overall reaction for non-cyclic photophosphorylation?

19. Why is junk food considered junk?  
20. What is the significance of a lipid profile test?

21. Give reactions involving the formation of succinate starting from α-ketoglutarate?
22. Name two diseases where the level of creatine phosphokinase is elevated? 
23. Give two reactions where ATP is utilised in the glycolytic pathway?

24. Mention any two biological processes regulated by the circadian clock?
Part C

Answer any 7 out of 9 questions; each question carries 3 mark = 21 marks

25. How is cholesterol regulated?
26. How is (a) orotidylic acid converted to uridylic acid (b) inosine to hypoxanthine?

27. Draw the electron transport chain clearly indicating the flow of electrons from a reduced substrate via NADPH to molecular oxygen. Indicate the points at which ATP is synthesised?
28. With the help of a flow chart explain how low blood glucose concentrations are regulated?

29. Give three reactions taking place in the urea cycle where unusual amino acids are synthesised? 
30. What are the reactions taking place in stage I of cholesterol biosynthesis?

31. Give the reactions in where three moles of CO2 are produced per mole of glucose completely oxidised?

32. Mention any two targets in a microorganism against which an effective drug is synthesised, why?

33. Mention three criteria required for assuring one of a healthy life?

Part D

Answer any 2 out of 3 questions; each question carries 5 mark = 10 marks

34. A hyperventilating patient is suffering from untreated diabetes. Over the past several days, he has experienced thirst, frequent urination, weight loss and fatigue. Analysis of his blood reveals below normal pH, bicarbonate level and partial pressure of carbon dioxide (PCO2) and above normal glucose levels.
Based on these observations answer the following questions:

a) What is the cause for the acid-base abnormalities?
b) What is the primary cause of the below normal pH of this patient?
c) Which metabolic process is most active in the liver of this patient?

d) Most of the glucose-6-phosphate formed in the liver of this patient with be converted to what?

e) This patient is initially treated with insulin and hydration therapy but no decrease in blood glucose levels occurs. How can this be explained?
35. Under what circumstances would 

a) Two people having the same weight have different basal energy requirements?
b) A protein diet of 0.8g of protein per Kg body weight per day be enough?

c) A vegetarian diet be adequate?

d) Dietary regimens lower blood cholesterol levels?

e) An individual most likely be in nitrogen equilibrium?
36. Answer the following with true or false. If false explain why.

(a) In the oxidation of a molecule of palmitate to acetyl CoA 8 ATP must be expended?

(b) The pathways of purine and pyrimidine nucleotide biosynthesis are similar in that both proceed by formation of the basic ring structure followed by attachment of ribose-phosphate?

(c) Since ATP is a reactant in GMP synthesis and GTP is a reactant in AMP synthesis, a shortage of either triphosphate tends to curtail synthesis of the other?
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