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Exam instructions (1997)
3 hour paper.

Part A: 15 questions, all compulsory, 3 marks each.

Part B: 4 questions, choose 2, 20 marks each.

List of abbreviations used
ABTF 

Answer Briefly The Following

ATF

Answer The Following

CBOTFS 
Comment Briefly On The Following Statements

Desc

Describe

DB

Describe Briefly

GAAO 

Give An Account Of

GABAO

Give A Brief Account Of

WABAO 
Write A Brief Account Of

WASAO 
Write A Short Account Of

WB 

Write Briefly

WBO 

Write Briefly On

WBOTHO 
Write Briefly On The Histology Of

WSNO 

Write Short Notes On

WSNOTGAO
Write Short Notes On The Gross Anatomy Of

SM Sessionals Main (N.A. - refers to end-of-year-1 exam when material was taught over 2 years)

SS Sessionals Supplementary (N.A. anymore)

PM Professionals Main 

PS Professionals Supplementary

EG. 1986-PM-B3 = 1986, Professionals Main Paper, Section B, Question 3

Past questions

01 pH & BUFFERS
*1997-PM-A01 Explain clearly how hyperventilation and hypoventilation affect blood pH.

*1995-PS-A01 Explain why giving an intravenous infusion of sodium bicarbonate solution is more effective than giving a solution of sodium acetate of the same pH and concentration although the pKa of 

H2CO3 ( HCO3- + H+ is 3.8 while the pKa of acetic acid, CH3COOH ( CH3COO- + H+ is 4.8.

*1994-PS-A01 A solution of formic acid is titrated against a solution of sodium hydroxide. Explain the significance of the major feature of the titration curve.

1993-SS-A01 Explain clearly how proteins act as buffers.

1993-SM-A01 State three factors that determine the buffering capacity of a buffer solution. Explain clearly how two of these factors can affect the buffering at a given pH.

1992-SS-A01 (a) How is pH defined? (b) What is a buffer solution? (c) For each of the following, state the approximate pH and whether it is a buffer solution or not: (i) Gastric juice (ii) Blood plasma (iii) 0.1mM NaOH (iv) lemon juice.

1991-SM-A03 The conjugate acid-base pair of CO2/HCO3- has a pKa of 6.1, but it is an effective buffer at pH 7.4  Explain.

1990-SS-A01 State the properties of hemoglobin that make it the most effective protein buffer in blood.

1990-SM-B01 The maintenance of intracellular pH within narrow limits is essential for life processes. Briefly discuss why this is so and describe the mechanism by which the human body maintains a relatively constant pH despite continuous acid production from cellular metabolism.

1989-SS-A01 Name 3 physiological buffer systems, and explain the mode of action of one.

1989-SM-A01 Explain clearly why the H2CO3/HCO3 pair (pKa = 6.1) is an effective physiological buffer?

1988-SS-A01 Give two properties that determine the buffering efficiency of a buffer. Based on these two properties, comment on the relative importance of organic phosphates in intracellular buffering.

1988-SM-A01 A person was brought to the hospital after ingesting a large amount of ammonium chloride. His arterial blood pH was found to be 7.29. Calculate the ratio of [HC03] to [dissolved CO2] in the blood.

Dissolved CO2 + H20 ( H2CO3 ( H+ + HCO3- (pKa = 6.1) How might changes in the pulmonary ventilation help to minimise the fall in pH?

02 ENZYMES
*1997-PS-A05 Briefly discuss the extent to which the B-vitamins are coenzyme precursors. Describe the deficiency syndromes associated with one of them.

*1997-PS-A03 Describe three different biochemical mechanisms which regulate enzyme activities in vivo.

*1997-PM-A04 Name and explain the mechanism of action on an enzyme of an anticancer drug or an antimicrobial agent. {see also nucleic acids}

*1996-PS-A13 Explain the role of actin polymerisation in the acrosome reaction.

*1996-PM-A02 (a) Suggest and describe a colorimetric assay for measuring alkaline phosphatase. (b) Alkaline phosphatase activity in serum is raised in liver and bone diseases, among others. Explain how (principles only) a clinical laboratory could distinguish between tissue origins of alkaline phosphatases present in serum samples.

*1996-PM-A08 Why could you predict that nicotinamide defiency might lead to a serious disease?

*1995-PS-A02 Explain how investigation of the isozymes of lactate dehydrogenase and creatine kinase in the serum of a person who had collapsed during a marathon would help determine whether the problem was a myocardial infarction or severe skeletal muscle damage?

*1994-PM-A01 What are the enzymes and coenzymes required for (a) the oxidation of ethanol to acetaldehyde and (b) the removal and replacement of the amino group from the a-carbon of amino acids. For each coenzyme name the vitamin from which it is derived and show clearly the functional group involved in enzymatic catalysis.

1993-SS-A04 Name two coenzymes which are required for carboxylation reactions. Point out how they differ and write a reaction to illustrate the action of each coenzyme.

1993-SM-A05 Write the Michaelis-Menten equation, defining each term which appears in it. Explain why the value of Km is of interest. Sketch a graphical method for determining Km.

1993-PM-A03 Outline how you would set up an assay for creatine kinase activity given the following reagents: glucose, creatine phosphate, glucose-6-phosphate dehydrogenase, hexokinase, NADP+, ADP.

1992-SS-A14 Select three of the B vitamins and explain their dietary value in terms of their conversion to coenzymes.

1992-SS-A04 Give a concise account of isoenzymes and explain how isoenzyme analysis is used in clinical diagnosis.

1992-SM-A04 Give one example of an enzymatic reaction (structures not essential) for each of the following types of reaction and name the coenzyme required in each case: (a) oxidation reaction.

1992-PS-A08 Define isoenzymes. Explain the principles and clinical utility of isoenzyme analysis.

1992-PM-B03 Give an account of enzyme inhibition, highlighting how this area of biochemistry has contributed to medical practice.

1991-SS-A06 What are isoenzymes? Name an example and indicate its use in clinical diagnosis.

1990-SS-B02 Write an essay on enzymes and enzyme inhibitors in clinical application.

1990-PS-A02 Ketone bodies are exported from the liver for use by other tissues. Explain the enzymatic properties of the liver that contributes to its special ability to export these compounds.

1990-PS-A01 Give an example of a coenzyme of prosthetic group which might be involved in a reaction catalysed by a) a carboxylase b) a transaminase c) a transketolase. For each example, name the functional group of the enzyme.

1989-SM-B02 Write an essay on the medical applications of enzyme biochemistry.

1989-SM-A06 Describe the features which distinguish enzymes from inorganic catalysts.

1988-SS-B01 Write an essay on enzyme inhibition.

1988-SM-A03 Write the equation for any one of the linear transformations of the Michaelis-Menten equation. Sketch the corresponding linear plot of this equation and indicate how two characteristics of an enzyme are obtained from the plot.

1988-SM-A03 Name the coenzymes used in carboxylation reactions. Indicate how one of these coenzymes participates in the process of carboxylation by reference to a representative reaction.

1988-PS-A01 Define competitive and non-competitive enzyme inhibition. For each type of inhibition, provide one example of a drug whose effect is based on enzyme inhibition.

03 AMINO ACID AND PROTEIN CHEMISTRY
*1997-PS-B03 Haemoglobin and collagen are proteins with diverse functions. Describe how the structures of these proteins can be correlated with their functions.

*1997-PS-A01 List the main characteristics of a globular protein and explain how hydrophobic interactions contribute to its stability.

*1996-PS-A01 Give two methods by which one could separate an acidic amino acid from a basic amino acid. For each of these explain the underlying principle of the method.

*1996-PM-A01 Explain how the structures of fibrous proteins are adapted for their specialized functions. Illustriate your answer with examples.

*1995-PM-A01 Define protein denaturation. Explain why, when insulin was subjected to denaturation and renaturation conditions, it regained only a few percent of its original activity.

*1994-PS-A02 What is the basis of the classification of amino acids. Give one example for each class of amino acid.

*1994-PM-B01 Define the tertiary structure of a globular protein. Using myoglobin as an example, describe the tertiary structure of a protein and illustrate how this structure may be related to its function.

1993-SS-A02 (a) Explain why a peptide unit is rigid and planar (b) Outline a chemical test for peptide bonds.

1993-SM-A03 (a)Name an amino acid which has a negatively charged R group at physiological pH. (b) What is the pi of L-arginine? (pKa1 = 1.8, pKa2 = 9.0, pKa3 [guanidinium group] = 12.6) (c) When L-arginine is subjected to electrophoresis at a pH equal to its pi, towards which pole would the amino acid migrate ?

1993-SM-A02 What is protein denaturation? Explain the significance of the denaturation-renaturation experiments on ribonuclease.

1992-SS-B01 Amino acids are the basic building blocks of proteins. Discuss how knowledge of the physical and chemical properties of amino acids is essential for understanding the properties of peptides and proteins.

1992-SS-A03 What are the salient features of an (-helix? Name two amino acids that destabilise this structure.

1992-SM-A03 Name two modified amino acids found in proteins and state their biological functions.

1992-SM-A01 A peptide has the following sequence: Gly-Phe-Lys-Val-Glu-His-Pro-Gly-Asp-Ala State the direction in which you would expect it to move in an electric field at the following pH values: (a)pH 4.0 (b)pH 5.0 (c)pH7.0 pKa values: a-amino group, 9.8; a-carboxylate group, 2.4; R-group of Lys, 10.8; R-group of His, 6.0; R-group of Glu, 4.1; R-group of Asp, 3.9)

1991-SS-B01 Discuss fully the primary, secondary, tertiary and quaternary structure of proteins. Illustrate your answer with suitable example

1991-SS-A04 Distinguish between a simple and a conjugated protein. Illustrate your answer with suitable example.

1991-SS-A03 What are the buffering groups in proteins at physiological pH? Using Hb as an example, show how these groups help to contribute to its buffering capacity.

1991-SM-A04 Explain how the net charge possessed by an amino-acid at a given pH influences: a)its direction of migration in an electric field, b)its binding affinity to an ion exchanger.

1991-PM-A07 Explain the principles of protein analysis by electrophoresis. Sketch and label(1) the normal electrophoretic pattern of human serum proteins; and (2) the electrophoretic pattern of serum proteins from an individual with advanced liver disease caused by an infective agent. .

1990-SS-A04 (a) Draw the structure of any ammo acids as: (i) zwitterion (ii) cationic form (iii) anionic form (b) Draw the structure of a dipeptide. You may use R to represent the side chain of an amino acid.

1990-SM-A04 Describe the special roles of glycine and proline in protein structure.

1990-SM-A01 What is the stereochemical difference between D-alanine and L-alanine? How are enzymes generally able to distinguish between the two?

1989-SS-A02 Outline one method by which a mixture of amino acids can be separated.

1989-SM-B01 Describe the different levels of the structural organisation of a protein using haemoglobin as an example.

1989-SM-A02 What are the main characteristics of globular and fibrous proteins? Give an example of each of these proteins.

1988-SM-A02 How do globular proteins differ from fibrous proteins in terms of their physical characteristics and functions?

1988-SM-A02 Explain how a proline residue in polypeptide chain interrupts the a-helical structure.

04 AMINO ACID METABOLISM
*1997-PS-B02 Justify the reasoning that glutamic acid plays a pivotal role in the metabolism of amino acids.

*1997-PS-A09 (-Methyldopa (biochemical structure given) is a drug used in the treatment of hypertension. Explain its possible mode of action and two routes of detoxification of this drug.

*1997-PS-A04 Recently a company advertised a health food containing succinate which it claimed was an excellent source of energy during anaerobic exercise because succinate could be metabolized directly without oxygen. Do you see anything wrong with this claim? Explain.

*1997-PM-A06 Consider the following metabolic pathway:


<Please obtain this diagram from the medical library. Sorry! - Pooh>

(a)  Name the enzymes and coenzymes involved in steps A, B and C.

(b)  If there is a defect in urea synthesis, how might the body attempt to deal with the increased load of ammonia (or ammonium ions)?

*1996-PS-A06 Describe the glucose-alanine cycle and explain its role in metabolism.

*1996-PS-B04 Decarboxylation of some amino acids can lead to synthesis of physiologically important compounds. Provide arguments and evidence in support of this statement.

*1996-PM-A06 Briefly explain the importance of urea synthesis in humans.

*1995-PS-A05 Decarboxylation of some amino acids or their derivatives yield physiologically important products. Give 2 examples of these products and show how they are formed.

*1995-PM-A06 Give the reactions of the pathway of urea synthesis in man that involve the participation of ATP.

*1994-PS-A05 Describe two ways by which oxidative deamination of amino acids taken place in the mammalian liver.

*1994-PM-A05 Name two neurotransmitters that are derived from the metabolism of amino acids in man. Show how one of these may be synthesized in the body.

1993-SS-A10 What is transdeamination ? State its importance and illustrate your answer with an example.

1993-SM-B02 Discuss the biochemical roles of glutamate and glutamine in cell metabolism.

1993-SM-A11 Name an inherited disorder of the urea cycle. Show clearly where it is located in the cycle and describe briefly the biochemical consequences of the defect.

1993-PS-A05 What is a non-essential amino acid ? Under what condition can a non-essential amino acid become essential ? Explain clearly and illustrate your answer with an example.

1993-PM-A04 Describe briefly the metabolic fate of ammonia generated by vigorously contracting muscles (detailed metabolic pathway not required).

1992-SS-A10 Describe two decarboxylation reactions involving amino acids or their derivatives. Name one important role for the product of each reaction.

1992-PS-A12 Show, by means of a diagram, the relationship between the urea cycle and the citric acid cycle.

1992-PM-B03 Give a general account of protein metabolism in man and discuss concisely its regulation by hormones.

1992-PM-A12 What is meant by (a) ketogenic amino acid and (b) glucogenic amino acid ? Illustrate your answer with a named example of each.

1991-SS-B02 "A glucogenic amino acid was one that, upon administration to a starving animal increased the blood concentration of ketone bodies"(Newsholme E.A. and Leech A.R., 1983). Do you agree with the above statement? Discuss.

1991-SS-A10 Explain why phenylketonurics are warned against eating products containing the artificial sweetener aspartame (Nutrasweet; chemical name L-Aspartyl-L-Phenylalanine methyl ester)?

1991-SM-A10 Give an example of inherited disorder of urea cycle. State clearly the metabolic defect and the consequences of such a defect.

1991-PS-A01 Describe two mechanisms for the intracellular conversion of L-amino acids to their corresponding keto acids.

1991-PM-B03 Give a general account of protein metabolism in man and discuss concisely its regulation by hormones.

1991-PM-A04 Why are polyamines important in mammalian metabolism? Write the reaction of the committed step in polyamine biosynthesis(structures not essential).

1990-SS-B01 Describe the importance of glutamic acid in the synthesis and catabolism of other amino acids.

1990-SS-A08 Name the immediate precursor and the enzyme catalysing the formation of: (a) GABA (gamma-aminobutyric acid) (b) Histamine (c) DOPA (dihydroxyphenylalanine).

1990-SM-A08 Explain briefly why ammonia is highly toxic to brain cells.

1990-PS-A06 A diet containing very little phenylalanine is used in the treatment of phenylketonuria. Explain why it is necessary to supplement tyrosine in this diet.

1990-PS-A05 Certain amino acid are described as glucogenic . Explain briefly what is meant by the term "glucogenic", illustrating your answer with the metabolic reactions of three named glucogenic amino acid.

1990-PM-B03 Outline the metabolic processes by which Phenylalanine and Tryptophan are converted into hormones and neurotransmitters. Describe briefly the clinical conditions produced by deficiencies in these processes.

1990-PM-A05 Explain, using diagrams of metabolic pathways, why deficiencies of either arginase or carbamoyl phosphate synthase lead to hyperammonemia.

1989-SS-A08 Name 2 metabolic disorders of the urea cycle and give the enzymatic defect associated with each of them.

1989-SM-A08 Show by means of a diagram the point of entry of phenylalanine, glutamine and methionine into the citric acid cycle.

1989-PM-A05 Outline the urea cycle and state its importance.

1988-SS-A10 Give the reaction catalyzed by a named (a) amino acid decarboxylase (b) aminotransferase (b) amino acid synthetase.

1988-SM-A10 What is the origin of the nitrogen atoms in urea? Give the final metabolic step in the synthesis of urea.

1988-SM-A08 What is the P:O ratio when glutamate is oxidized by the glutamate dehydrogenase reaction? Explain briefly by means of a diagram how you arrive at the answer.

1988-PS-A05 Outline 3 metabolic roles of glycine.

1988-PM-B01 Trace the metabolic origin of the following urinary constituents: (a) creatinine (b) urea and 

(c) ammonia. Discuss the significance of their altered excretion with suitable examples.

1988-PM-A13 Account for the biochemical changes in the blood of a phenylketonuric subject.

05 CARBOHYDRATE CHEMISTRY
1993-SS-A03 Explain why glycogen is a highly hydrated molecule. Describe briefly how this hydration affects the degradation of glycogen by enzymatic hydrolysis.

1993-SM-A04 Describe the properties of the anomeric carbon in monosaccharides.

1992-SS-A02 Draw a diagram of the structure of glycogen labeling the reducing and non-reducing ends, the types of link between the monosaccharide residues and the sites where three named enzymes split these links

1992-SM-A02 DB the occurrence and function of the following (free or combined): (a) D-Erythrose (b) Ribitol (c) L-fucose (6-deoxy-L-galactose).

1991-SS-A01 Outline three ways by which you could distinguish between a solution of sucrose and a solution containing equal concentration of glucose and fructose.

1991-SM-B01 Name 3 alternative pathways by which glucose-6-phosphate is metabolised in a liver cell and the conditions that influence which pathway it will take. Describe one of the pathways in detail.

1990-SS-A02 Why is the anomeric carbon of sugars sometimes referred to as the potential reducing carbon? Illustrate your answer with a suitable example.

1990-SM-A02 What are sugar acids? Give an example of such an acid and state its biological importance.

1989-SS-A03 Describe any 3 observations which show that glucose can exist in a ring form

1989-SM-A03 An aldopentose (C5H10O5) was treated by a method that reduces aldehyde groups and gave a product which was optically inactive. Assuming the sugar had D- configuration, what are the two possible structures of this product?

1988-SS-A04 Describe the main characteristics of glycogen structure and how the polysaccharide can be isolated from the liver.

1988-SM-A04 State 3 observations which indicate that glucose exists in a ring structure.

06 CARBOHYDRATE METABOLISM
*1997-PM-A03 Would a woman who suffers from lactase deficiency be able to breastfeed her baby, since she would not be able to tolerate milk or other dairy products? Explain your answer.

*1997-PM-B04 Lymphocytes are important in cell-mediated immunity. Production of immunoglobulins requires a readily available energy source. It has been demonstrated that the Krebs cycle along with the respiratory chain is adequate to serve this purpose in lymphocytes. When 108 isolated lymphocytes were incubated with 0.5(mol of radiolabeled [14C] acetate or [14C] acetyl CoA and 10 (mol of oxaloacetate, about 0.2(mol/h of radiolabeled citrate was formed. Increasing the cell population over a fourfold range gave proportionate increases in citrate formation. When the incubation medium contained 20(mol of unlabeled monofluoroacetate and radiolabeled acetate as a tracer, an aliquot of 108 cells produced 0.8(mol/h of radiolabeled citrate.
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(a)  Could succinate have been used, instead of oxaloacetate, in the experiments described?

(b)  Acyl thioesters do not readily cross most cell or subcellular membranes. However, lymphocyte plasma membranes can hydrolyse acetyl CoA. Lymphoctes also have thiokinase. Knowing this, explain the basis for the observation in these experiments that acetyl CoA and acetate appeared to produce citrate with the same efficiency.

(c)  What in vivo sources of acetyl CoA are available to lymphocytes?

(d)  Suppose you prepared mitochondria from lymphocytes, sonicated the mitochondria (thus breaking the barrier of the inner membrane), and repeated the experiments 1-3 above. How might the values measured differ from the ones reported above?

(e)  Could the experiments described have been performed equally well with erythrocytes?

(f)  Why as the observed citrate formation different when monofluoroacetate was added instead of acetyl CoA?

*1996-PM-A04 What are the differences between hexokinase and glucokinase that ensure that glucose is properly apportioned between muscle and liver?

*1996-PM-B04 Paul, asixteen-yesr-old boy, complsined of progressive muscle weakness over a number of years. He experienced painful muscle cramps on severe exercise but he could tolerate moderate exercise normally. At the hospital, the effect of severe ischaemic exercise on blood lactate was measured (Fig.1). Severe exercise was follwed by dramatically elevated serum levels of lactate dehygrogenase, creatine kinase and aldolase. Myoglobinuria ws also present. Paul's blood glucose level was normal and could be elevated with treatment with glucagon. A muscle biopsy was done and the concentrations of some of the metabolites were measured (Table 1).

Fig. 1 Effect of ischaemic work of the forearm muscles on blood lactate. Data for the patient are shown (solid line) with results from normal subjects (shaded area).

Tissue component

per g tissue
glycogen (mg)
glucose-6-phostate ((mol)
fructose-6-phosphate ((mol)
fructose-1,6-bis-phosphate ((mol)

Paul
43.8
9.2
1.6
0.02

Normal volunteers (mean ( SD)
9.6 (  1.8
0.5 ( 0.3
0.1 (  0.05
0.61 (  0.23

Table 1 - Analysis of metabolites in muscle biopsy samples.

a. Why is lactate, rather than pyruvate, produced by normal muacle when it is working anaerobically?

b. What do the results of the ischaemic exercise test suggest is wrong with Paul's muscle?

c. What do the results of treating Paul with glucagon indicate about his condition?

d. What can you conclude from his muscle biopsy analysis?

e. From your deductions so far, what do you think is the moderate defect in the patient?

f. Why is Paul able to tolerate moderate, but not severe exercise?

g. What is the significance of his his serum enzyme levels and the myoglobinuria after severe exercise?

h. Why is there an increased deposition of muscle glycogen?

*1995-PS-A03 What signs and symptoms would you expect in patients who have no glycogen phosphorylase activity in (a) their liver, and (b) their muscle?

*1995-PS-B02 Glucose-6-phosphate is at the crossroads of 3 metabolic pathways in liver cells. Name the pathways and describe one of them in detail. Discuss the metabolic conditions that determine which pathway will prevail.

*1995-PM-A03 Some antimalarial drugs are known to cause hemolytic anaemia in susceptible individuals with an enzyme defect in the pentose phosphate pathway. Explain why red blood cell lysis occurs whereas the enzyme defect does not have any pathological consequences in the liver or muscle.

*1994-PS-A03 Explain which metabolic intermediate(s) will accumulate when each of the following is added to cell-free extracts capable of glycolysis: (a) fluoride, which inhibits enolase (b) an inhibitor of lactate dehydrogenase (c) an inhibitor of pyruvate kinase.

*1994-PM-B02 Describe the role of the liver in the maintenance of blood glucose concentration.

1993-SS-B01 Compare and contrast the two major pathway for oxidation of glucose to pyruvate in the liver. Discuss briefly the metabolic significance of these pathways.

1993-SS-A08 There is a loss of TCA cycle intermediates when they are used in biosynthetic reactions such as the synthesis of porphyrins from succinyl-CoA. Give the reactions by which pyruvate can be used to replace succinyl-CoA in biosynthesis.

1993-SM-A09 A sample of glycogen from the liver of a patient with liver disease was incubated with Pi, normal glycogen phosphorylase and normal debranching enzyme. The ratio of glucose-1-phosphate to glucose formed in this reaction was 100:1. The normal ratio is about 10:1. Deduce (outlining your reasons) the patient's most likely enzymatic deficiency. What is the possible structure of the patient's glycogen?

1993-PS-A07 Explain the effect of increasing the concentration of each of the following metabolites on the net rate of glycolysis: (a) glucose-6-phosphate (b) fructose-1,6-bisphosphate (c) citrate.

1993-PS-A06 Recently, a new slimming aid called a "starch-blocker" has been advertised that contains an a-amylase-inhibiting protein extracted from beans. If this works (which it does not), what unpleasant side effects would effect would result from its ingestion with a starch-containing meal ? Discuss why this "starch-blocker" which inhibits a-amylase in vitro, will not do so in the intestines after oral ingestion.

1993-PM-A06 In many tissues, one of the earliest responses to cellular injury is a rapid increase in the activities of enzymes involved in the pentose phosphate pathway. Ten days after an injury to heart muscle, the activities of glucose-6-phosphate dehydrogenase and 6-phosphogluconate dehydrogenase are 20 to 30 times higher than normal, whereas the activities of glycolytic enzymes are one-tenth to one-fifth of normal. Suggest an explanation for this phenomenon.

1992-SM-B02 Write an essay on the TCA cycle and its role as the central metabolic pathway.

1992-SM-A10 Describe the glucose-alanine cycle and point out clearly its role in metabolism.

1992-SM-A07 Explain the effect of a genetic absence of fructose-1,6-bisphosphatase on blood concentrations of glucose and pentoses.

1992-PS-A10 Glucose is frequently administered intravenously to patients as a nutrient. Since the transformation of glucose to glucose-6-phosphate consumes ATP, explain whether it would be more appropriate to administer glucose-6-phosphate instead.

1992-PM-B03 Describe and discuss the metabolic roles of the pentose phosphate pathway.

1992-PM-A08 The consumption of glucose by heart muscle can be measured by artificially circulating blood through an intact heart and measuring the concentration of glucose before and after blood has passed through the heart. If the circulating blood is deoxygenated, heart muscle consumes glucose as a steady rate. If blood is well oxygenated, the consumption of glucose drops dramatically. Why ?

1991-SM-A08 Describe the biochemical basis for the painful muscle cramps experienced upon onset of exertion by patients with Glycogen Storage Disease Type 5 (McArdle's Disease).

1991-PS-B03 Write an essay on biochemical mechanisms of blood glucose homeostasis.

1991-PS-A06 Explain why a child with galactosaemia needs to maintained on a galactose-free diet but not throughout adulthood.

1991-PS-A04 Why are neonates screened for congenital hypothyroidism? What biochemical assays would you use for this purpose?

1991-PM-A01 How would you conduct a glucose tolerance test and interpret the results obtained?

1990-SS-A09 State three differences between glycolysis and the pentose phosphate pathway in the metabolism of glucose.

1990-SM-A09 Explain the cause(s) of fasting hypoglycaemia in a patient with Von Gierke's Disease type Ia and type Ib.

1990-PM-B03 Discuss how the body regulates blood glucose concentration under fed and fasting conditions. Describe the altered metabolic pathways seen in untreated insulin-dependent diabetes and non-insulin-dependent diabetes mellitus.

1990-PM-A01 A sample of glycogen from a patient with liver disease is incubated with inorganic phosphate, normal glycogen phosphorylase and normal debranching enzymes. The ratio of glucose-l-P04 and to glucose formed in this reaction if 100, where the normal ratio should be about 10. Explain what you consider to be the most likely enzymatic deficiency. What is the possible structure of this patient's glycogen?

1990-PS-A03 Discuss the biochemical basis for the beneficial effects of exercise in the treatment of Diabetes Mellitus.

1989-SS-B2 Describe the structure and functional role of glycogen in man and the biochemistry of two genetic disorders in glycogen metabolism.

1989-SS-A07 What is gluconeogenesis? What is its significance during starvation?

1989-SM-A07 Explain how the combined actions of glucose-6-phosphate dehydrogenase and gluconolactonase could maintain a high level of [NADPH]/[NADP] in mammalian cells.

1989-PM-B02 Discuss the biochemical basis for hypoglycaemia that can occur in (a) neonates and (b) alcoholics. Explain which blood test(s) you would conduct to determine the cause of hypoglycemia in a comatose patient.

1989-PM-A04 Name 3 regulatory enzymes of the glycolytic pathway and give the reactions they catalyse.

1988-SS-B02 Compare and contrast the two major pathways of glucose oxidation in the human liver and discuss briefly their metabolic significance.

1988-SS-A09 Describe or show by means of a figure how the glycogen molecule is degraded in muscle. Which step in the degration is under hormonal control and by what hormone?

1988-SM-A15 Give the reaction catalyzed by phosphofructokinase. Briefly state how this enzyme is regulated.

1988-PS-B01 Outline the steps in the synthesis and degradation of glycogen. Discuss the enzyme defects which cause the clinical manifestations in TWO of the following glycogen storage diseases: (a) Von Gierke's Disease (Type 1) (b) Pompe's Disease (Type 11) (c) Cori's Disease (Type III) (d) McArdle's Disease(TypeV).

1988-PM-A15 Explain how muscle may be used to supply energy in a wasting condition like anorexia nervosa.

1988-PM-A04 Explain how the monitoring of glycosylated haemoglobin (HbAlc) levels is useful in the treatment of diabetes mellitus.

07 LIPID CHEMISTRY
1993-SS-A06 Give the principle of one method to quantitate experimentally the degree of unsaturation of a lipid.

1993-SM-A07 Predict whether each of the following mixtures is or is not capable of forming liposomes in H20: (a)triacylglycerol (80mol%) + cholesteryl ester (5mol %) + cholesterol (15 mol%); (b) phosphatidylcholine (70 mol%) + cholesterol (30 mol%); (c) lysophospholipids. Give the reasons for your predictions.

1993-PS-A09 Contrast the structures of cholesterol and cholic acid in order to explain why the latter has detergent properties.

1992-SS-A05 (a)Why do long chain fatty acids have higher boiling points than short chain fatty acids? (b) What are "soft" fats and "hard" fats? Explain briefly which of these two types of fat is better for human consumption.

1992-SM-A05 What is lipid peroxidation? How does it affect the storage of fat?

1991-SS-A14 What are the essential FA? Give 2 roles of these acids in health.

1991-SS-A05 Explain the nature of various classes of lipoprotein.

1991-SM-A05 Explain the terms (a) saponification (b) apolipoprotein (c) lipid bilayer self assembly.

1990-SS-A05 Give an example of: (a) cyclic fatty acid (b) polyunsaturated fatty acid and (c) glycolipid.

1990-SM-A05 Give the components and biochemical function for each of the following: (a) Phosphatidyl choline (b) Triacylglycerol (c) Sphingomyelin.

1989-SS-A11 Name the enzymatic defects in the following diseases :(a) Tay-Sachs disease (b) Gaucher's disease. In each case, give the reaction catalysed.

1989-SS-A04 What are the main structural features of steroid molecules found in humans? Name a steroid and state its function.

1989-SM-A04 Describe the chemical nature of phospholipids.

1988-SS-A07 Give an account of the important features of the homologous series of fatty acids.

1988-SM-A07 Show by means of diagrams how lecithin may form self-assembling bilayers.

08 LIPID METABOLISM
*1997-PS-B04 Describe the formation and disposal of ketone bodies and the circumstances under which they accumulate.

*1997-PM-A07 It is sometimes stated in older textbooks that ethyl alcohol in beverages is dangerous for diabetics because the liver can metabolise it to intermediates which in turn raise up blood sugar. Is this a reasonable statement? Explain your answer.

*1997-PM-B03 Discuss the concept of “reverse cholesterol transport” and indicate how its operation might contribute to a lowering of serum cholesterol.

*1996-PS-A05 Slimming preparations in the health food shops almost always contain L-carnitine and/or pantothenic acid. Explain why manufacturers might think these are a cure for obsesity.

*1996-PS-A09 Ethyl alcohol is completely oxidised in the body and yields usable energy in the process. How much energy (computed as moles ATP synthesised) would you expect from one mole of ethyl alcohol?

*1996-PS-A11 Explain the significance of the enzyme (-hydroxy-(-methylglutaryl CoA (HMG-CoA) reductase.

*1996-PS-B01 Explain in detail the metabolic basis for the observation that people eating high carbohydrate, low fat diets can become obese.

*1996-PM-A05 Predict and briefly discuss the likely changes in blood lipids resulting from (a) oversynthesis of apolipoprotein B100 (b) deficiency of lipoprotein A1 (c) a deleterious mutation in the region coding for the substrate-binding site in lipoprotein lipase.

*1995-PS-A04 Suggest a possible reason or reasons why (a) trans-fatty acids are thought to be toxic; (b) anion-binding resins are often administered by mouth in an attempt to lower serum cholesterol, and (c) biotin defiency disrupts normal lipid metabolism.

*1995-PM-A04 "Cot deaths" (sudden deaths during the night in young children) have been attributed to medium chain fatty acyl dehydrogenase deficiency. It has also been noticed that such deaths occur more often in Western than in Asian populations. In the former, as a social habit, children are put to bed in the early evening and remain there till morning. In the latter, children are allowed to stay up late and join in the family activities. How could these facts explain the greater prevalence of cot deaths in the west?

*1994-PS-B02 Describe the role of the lipoproteins in the transport and storage of lipids and explain what happens when lipoprotein lipase is deficient.

*1994-PS-A11 Explain why the breath of an untreated diabetic smells of acetone.

*1994-PS-A04 What metabolic processes would be defective as a result of a deficiency of the following enzymes: (a) HMG CoA Reductase (b) Carnitine Transferase (c) Citrate synthase.

*1994-PM-A03 (a) When there is a deficiency in acetyl-CoA carboxylase in the liver, how can a high carbohydrate diet increase the excretion of short chain fatty acids (b) In what clinical condition would a bile acid-binding drug be given? Explain what benefit could be gained by this treatment.

*1994-PM-A02 Acetyl-CoA activates pyruvate carboxylase. How does this activation contribute to the recovery of energy from fatty acids.

1993-SS-A09 Using a diagram, explain why starvation increases the production of ketone bodies in man.

1993-SM-B03 Describe the metabolism of cholesterol and explain in detail the consequences of hypercholesterolemia in man.

1993-SM-A10 (a) What is the action of lipoprotein lipase and how is it activated? (b) State the roles of (i) carnitine (ii) lipotropic factor in lipid metabolism.

1993-PS-B02 Describe the synthesis of ketone bodies. Discuss the utilization of ketone bodies under normal and pathophysiological conditions.

1993-PS-A01 Explain why the genetic deficiency of cell surface receptors for apolipoprotein B results in hypercholesterolemia.

1993-PM-A05 Explain why, strictly speaking, the statement "glucose cannot be synthesized from fats" is incorrect.

1993-PM-A01 Describe the function of: (a) hormone-sensitive lipase (b) lipoprotein lipase and (c) lecithin-cholesterol acyltransferase (LCAT).

1992-SS-B02 A 33 yr old man was admitted to the emergency unit of NUH after having blacked out. The patient stated that he had central chest pain, felt breathless and very dizzy before he passed out. Examination raised the suspicion of a heart attack (myocardial infarction) which was subsequently confirmed by ECG and serum enzyme analysis. The patient was 33 kg overweight, a chain smoker and had hypertension. He had firm masses on both shoulders which were thought to be xanthomas After an overnight fast, his blood cholesterol concentration was 490 mg%. Answer the following questions: (a) How is it possible to form excess amounts of triacylglycerols in the body if the diet is predominantly carbohydrate? (b) (i) DB a method for measuring serum cholesterol concentration. (ii) Why were the cholesterol determinations made on blood obtained after an overnight fast? (c) What connection is there between bile acids in the body and cholesterol? (d) How is hypercholesterolaemia thought to be related to the development of (i) atherosclerosis (ii) myocardial infarction and (iii) xanthomas? (e) What serum enzyme changes are found following a myocardial infarction?

1992-SS-A07 Why is the brain but not the liver capable of utilising ketone bodies as an energy source?

1992-SS-A06 (a) How can pancreatic damage interfere with the utilisation of dietary fat? (b) Low plasma albumin concentrations often accompany a kidney disease known as nephrosis (nephrotic syndrome). What effect would this have on blood lipid transport?

1992-SM-A06 How does inhibition of (a) citrate synthase, (b) carnitine transferase and (c) HMG CoA lyase affect fatty acid metabolism?

1992-PM-A14 How do inhibition of (a) citrate synthase and (b) acetyl-CoA carboxylase affect fatty acid metabolism

1992-PM-A13 What are the effects on the rate of fatty acid biosynthesis when the intracellular concentrations of each of the following metabolites are increased: (a) palmitoyl CoA, and (b) citrate ?

1991-SS-A09 Describe the synthesis of ketone bodies from 2-C units.

1991-SM-A09 Describe the rate-limiting reaction in the cytosolic biosynthesis of palmitate.

1991-PS-A02 Show how the carbon atoms of propionyl CoA may be assimilated into the citric acid cycle.

1991-PM-B02 Explain how the various apolipoproteins participate in lipid transport and metabolism.

1990-SS-A13 Briefly describe the catabolism of propionic acid in man.

1990-SM-B03 What are lipoproteins? Describe their functions, metabolism and involvement in some diseases in man.

1990-SM-A13 How does cholesterol liberated from LDL ( beta-lipoprotein) within the cell control the cell's cholesterol metabolism?

1990-PM-A02 Explain why the breath of a poorly controlled diabetic patient smells of acetone.

1989-SS-A09 (a) One way of reducing the high serum cholesterol associated with cardiovascular disease is by inhibiting cholesterol biosynthesis. Give an example of a treatment designed to achieve this aim and explain its underlying rationale. (b) A deficiency of apoprotein C-ll results in the disease hyperlipoproteinemia type I in which there is a significant increase in the concentration of plasma triacylglycerol. Provide an explanation for this abnormality

1989-SM-B03 Describe the biosynthesis of fatty acids and cholesterol from a two-carbon compound as precursor. List the diseases that show high elevation or are directly caused by either activated long chain fatty acids or cholesterol in man. Give the biochemical basis of these diseases.

1989-SM-A09 (a) Which of the two prostaglandin's, PGEI and PGFI, has an effect on blood fatty acid level? Explain its mode of action. (b) A person with diabetes is found to show no measurable ketone bodies in plasma even when in diabetic shock. Which of the enzymes in ketone body synthesis might be deficient? If cholesterol synthesis were normal, how would this be a clue as to which enzyme might be deficient?

1989-PM-A06 Explain the significance of HDL and LDL in cholesterol transport and metabolism.

1988-SS-A11 (a) What is the rate limiting step in the formation of (i) acetoacetic acid and (ii) cholesterol? 

(b) What is the biochemical basis for the following disease state: (i) Nieman-Pick disease and (ii) fatty liver?

1988-SM-B03 What are lipoproteins? Give an account of their metabolism and biochemical importance in man.

1988-SM-A11 (a) Give the biochemical explanation for the presence of high levels of (i) ketone bodies and 

(ii) methylmalonic acid in the urine. (b) What are the biochemical processes involved in the storage of endogenous fatty acids synthesized by the liver?

1988-PS-A06 (a) What main function has been attributed to high density lipoprotein (HDL)? (b) How is carnitine related to fatty acid utilization? (c) What is lipidosis?

1988-PM-A06 (a) Give a diagrammatic representation of the LDL (low density lipoprotein) complex and state its main biochemical function. (b) How is cyclic AMP related to the epinephrine and theophylline effects of fatty acid mobilization from adipose tissue?

09 NUCLEIC ACID CHEMISTRY
*1997-PM-A04 Name and explain the mechanism of action on an enzyme of an anticancer drug or an antimicrobial agent. {see also enzymes}

*1996-PS-A08 Compare and contrast the B and Z forms of DNA.

*1995-PS-A07 Compare and contrast the structure of B-DNA with that of Z-DNA.

*1994-PS-B01 The double helical structure as proposed by Watson and Crick is not the only structure assumed by DNA. Describe the other forms.

1993-SS-A05 Explain the extent to which the Watson-Crick structure of DNA is compatible with Chargaff's rule.

1993-SM-A06 Explain how base-paired segments may occur in a single strand of RNA.

1992-SS-A09 Distinguish between: (a) nucleoside and nucleotide; (b) denaturation and renaturation; 

(c) ribonucleotide and deoxyribonucleotide.

1992-SM-A09 Describe two features that characterise the B-form of DNA. What does it mean if a sample of DNA does not obey Chargaff's rules?

1991-SS-A02 Explain with reference to the structure of DNA what is meant by a) denaturation  b) renaturation c) hybridisation.

1991-SM-A02 (a)Name the components of a nucleotide and show the order in which they are linked together.(b) What is the difference between a purine and a pyrimidine? (c) In what way do the nucleotides in RNA and DNA differ?

1991-PS-A12 What distinguishes a frameshift mutation from a missense and a nonsense mutation?

1991-PM-A15 Explain the following terms in the context of RNA structure: (a) poly A tail (b) cap.

1991-PM-A14 Explain tautomerism. How may tautomerism in DNA molecules give rise to mutations?

1990-SS-A03 Give three structural features of the B-form of the DNA double helix.

1990-SM-A03 Name a nucleotide found in (a) RNA and (b) DNA . How would each of these nucleotides interact with others during DNA-RNA hybridization?

1989-SS-A05 List the components of a deoxyribonucleotide and show diagrammatically how they are linked together.

1989-SM-A05 The following base sequence represents part of the transcribing strand of DNA ..TACCATGGGCCC.. (a) Give the orientation and base sequence of the complementary strand. (b) Give the orientation and base sequence of the RNA that synthesized from it. (c) What is the GC content of that part of the DNA double helix?

1989-PM-A12 A transcribed m-RNA contains the following base compositions: 50 % G, 10% U, 28 % A, and 12 % C. (a) What would be the base ratio of the sense strand of DNA from which this was transcribed? (b) What would be the base ratio of the complementary strand of the DNA double helix?

1988-SM-B02 Discuss how the structure of DNA both aids and complicates its replication.

1988-SM-A05 What is the significance of the Tm (melting temperature) of DNA? How will the Tm value be affected by (a) presence of urea? (b) an increase in the GC content of the DNA?

1988-SM-A05 List the components of a nucleotide. Illustrate your answer with a named example.

10 NUCLEIC ACID METABOLISM
*1995-PM-A07 By means of a diagram, describe the regulation of deoxyribonucleotide biosynthesis.

*1994-PS-A08 Name the disease which results from a deficiency of hypoxanthine-guanine phosphoribosyltransferase. Briefly describe the symptoms.

1993-SS-A14 Describe two diseases caused by abnormal nucleotide metabolism and explain their biochemical basis.

1992-SS-B03 Write an essay on the importance nucleotides in man.

1992-SS-A12 Outline briefly how deoxythymidylate can be synthesized from uridylate.

1990-SM-A11 Briefly describe the biochemical basis of the following (a) Lesch Nyhan syndrome (b) Xanthinuria (c) Orotic aciduria.

1990-PS-A08 What is xerodema pigmentosum? Describe the main biochemical abnormality characteristic of this disease.

1990-PS-B01 Write an essay on the importance of nucleotide metabolism in man.

1990-PS-A07 Explain how azaserine and sulfonamides inhibit purine nucleotide synthesis.

1990-PM-A06 Describe 2 savage pathways for purines.

1989-PM-A02 Briefly outline how the biosynthesis of nucleotides can be controlled.

1988-SM-B02 Discuss how the structure of DNA both aids and complicates its replication.

1988-SM-A06 Which atoms in the pyrimidine ring would be labeled in cells grown on a small amount of uniformly labeled 14-C succinate?

11 REPLICATION AND PROTEIN SYNTHESIS
*1997-PS-B01 Describe how the information in DNA is used in the biosynthesis of proteins.

*1997-PS-A07 Explain the roles of tRNA and aminoacyl-tRNA in protein synthesis.

*1997-PM-A02 Using two specific examples, explain the functional significance of posttranslational modification.

*1997-PM-A12 The DNA sequence given below contains information for termination of RNA synthesis in bacteria.

5’ CCCAGCCCGCCTAATGAGCGGGCTTTTTTTTGAACAAAA 3’ coding

3’ GGGTCGGGCGGATTACTCGCCCGAAAAAAAACTTGTTTT 5’ template
(a)  Write down the base sequence of the transcript based on the DNA sequence.

(b)  Indicate and explain how the transcript contributes to the termination of transcription.

*1995-PS-A08 What is xeroderma pigmentosum? Describe the biochemical basis for this condition.

*1995-PS-A09 Describe the mechanisms by which high accuracy is acheived in: (a) DNA replication (b) translation.

*1995-PM-A08 Describe briefly: (a) the lac operon and (b) RNA polymerase of prokaryotes.

*1994-PS-A09 Describe the initiation of transcription in prokaryotes.

*1994-PM-A07 Describe the initiation of DNA synthesis at the origin of replication.

1993-SS-A15 Describe and compare the initiation of protein biosyntheses in prokaryotes and eukaryotes.

1993-SM-A15 Describe the termination of protein biosyntheses.

1993-SM-A14 What are Okazaki fragments ? Explain their significance in replication.

1993-PM-B01 Describe the structure of a typical eukaryotic gene and explain how a protein is produced from it. Indicate potential defects in the pathway from DNA to protein.

1992-SS-A13 By means of a diagram, DB the elongation cycle of protein synthesis.

1992-SM-B03 Compare and contrast protein synthesis in prokaryotes and eukaryotes.

1992-SM-A13 Explain how lactose causes E coli in culture to synthesise B-galactosidase

1992-SM-A12 By means of a diagram outline the biochemical events at the replication fork

1992-PM-A11 What are post-translational and post-transcriptional processing events ? Give an example of each.

1991-SS-A13 How is protein synthesis terminated? Describe the events following.

1991-SS-A12 Briefly describe initiation of transcription.

1991-SM-A13 Describe by means of a diagram the events happening at the replication fork.

1991-SM-A12 Describe by means of a diagram the elongation cycle during protein synthesis.

1991-SM-A06 Explain the function of Vit K in post- translational protein modification.

1991-PS-A14 Explain the operon theory of control of protein synthesis

1991-PM-B01 Write on positive and negative controls of eukaryotic cell proliferation.

1990-SS-A12 Briefly describe how protein synthesis can be controlled at the translational level in prokaryotes.

1990-SS-A11 Briefly describe the process of transcription in bacteria.

1990-SM-A12 Compare and contrast initiation of protein synthesis in prokaryotes and eukaryotes.

1990-PS-A14 Define the various parts of a primary eukaryotic mRNA transcript.

1990-PS-A09 By means of a diagram, outline the elongation cycle of protein synthesis.

1990-PM-A07 Explain how puromycin blocks protein synthesis.

1989-SS-A14 Describe three differences between prokaryotic and eukaryotic protein synthesis.

1989-SS-A13 What is semi-conservative replication? Briefly describe the experiment verifying this.

1989-SM-A14 The structure of the ribosome is important in the control of protein synthesis. Briefly describe an experiment illustrating this.

1989-SM-A13 Briefly describe the events happening at the replication fork.

1989-PM-A03 Briefly describe the operon theory of control of protein synthesis.

1988-SS-A12 Briefly describe initiation and termination of protein synthesis in bacteria.

1988-SS-A06 Give two properties which all DNA polymerases have in common and one in which they differ. In each case what are the implications for DNA replication ?

1988-SM-A12 Briefly describe (a) mechanism of action of puromycin (b) catabolite repression of the lac operon.

1988-PS-A03 What is the mechanism of action of (a) Actinomycin D (b) Rifampicin (c) Cycloheximide (Actidione) ?

1988-PS-A02 What is (a) Post-transcriptional processing? (b) Post-translational processing? Give an example of each.

1988-PM-A03 By means of a diagram, briefly describe the elongation cycle of protein synthesis in eukaryotes.

1988-PM-A02 Briefly describe how the gene is translated.

12 BIOLOGICAL OXIDATION
*1997-PS-A06 Menkes disease is a disorder characterized by neuronal degeneration. It is due to defective intestinal absorption of copper and a decrease in intracellular copper. Explain how this can affect energy metabolism to bring about neuronal degeneration.

*1996-PS-A04 Describe the function of two different types of iron-containing proteins in  mitochondrial electron transport. For each, show its position in the respiratory chain.

*1996-PM-A03 In the electron transport system of the mitochondria, electrons can be transferred as hydride ions, hydrogen atoms or electrons. Give an example of each of the above modes of transfer and name the oxidised and reduced form of the electron carriers.

*1995-PM-A05 Methylene blue is a dye which can be reduced by several dehydrogenases and the electron carriers of complexes I and II of the mitochondrial respiratory chain. The reduced form of methylene blue is rapidly re-oxidised by oxygen without the need for an enzyme or catalyst. Explain why ingestion of methylene blue would (a) decrease the energy (ATP) available from oxidation under normal circumstances but (b) is used as an antidote to cyanide poisoning.

*1994-PM-A04 Explain: (a) why mitochondrial oxidation of substrates such as succinate or malate is normally slow in the absence of ADP (b) how uncouplers, such as 2,4-dinitrophenol, stimulate mitochondrial oxidation in the absence of ADP.

1993-SS-A07 Explain why the following compounds are toxic: (a) rotenone (b) 2,4-dinitrophenol (c) atractyloside.

1993-SM-A08 Explain why the P/O ratio for the mitochondrial oxidation of malate is 3 but is only 2 for oxidation of succinate.

1993-PS-A02 Explain, giving an example, the importance of splitting ATP to AMP and inorganic pyrophosphate in biosynthetic reactions.

1993-PM-A02 Explain why uncouplers, such as 2,4 dinitrophenol or carbonylcyanide 4-(trifluoroomethoxy) phenylhydrazone (FCCP), which stimulate respiration and compounds such as rotenone which inhibit respiration are toxic and can cause death if absorbed in sufficient amounts.

1992-SS-A08 Draw a diagram of the structure of a typical mitochondrion showing the sites of the respiratory chain, the F1-F0-ATPase, adenylate kinase, ATP/ADP translocase, TCA cycle enzymes and fatty acid oxidation enzymes.

1992-SM-A08 DB the structure of the mitochondrial Fl-F0 ATPase and how it functions in the synthesis of ATP.

1992-PS-B02 Explain why patients with defective electron transfer chains in their muscle mitochondria suffer from muscle weakness and inability to sustain prolonged exercise. How would you confirm that the defect was in the electron transfer chain and localise the defect in a patient who had these symptoms ? What treatments could be tried to alleviate the symptoms ?

1992-PS-A15 Describe briefly the differences, in structure and function, between cytochrome c, cytochrome oxidase (complex IV, cytochrome a, a3 complex) and haemoglobin.

1992-PM-A14 Explain briefly why the oxidation of succinate to fumarate yields only 2 mol ATP per mol of succinate oxidised but oxidation of malate to oxaloacetate yields 3 mol ATP per mol of malate oxidised ?

1991-SS-A07 Define the P:O ratio in mitochondrial oxidation. Briefly explain the different values obtained with succinate as compared to malate as the substrate.

1991-SM-A07 Describe the participation of iron-sulphur proteins in mitochondria oxidation of substrates. Illustrate your answer examples by means of a diagram to show their sites of action.

1991-PS-A08 What is mitochondrial myopathy? Explain one method by which abnormal mitochondrial function can be demonstrated in such a disorder.

1990-SS-A07 For each of the following, write an equation for a named reaction in which it takes part: (a) NAD+ (b) FAD (c) Cytochrome a.

1990-SM-B02 Explain how a pathological condition in which a component of the respiratory chain is missing can sometimes be alleviated by administering a compound such as methylene blue. Why is it that such treatment can only provide a partial cure?

1990-SM-A07 Draw a diagram of a mitochondrion showing the location of: (a) the TCA cycle (b) the Fl-F0 ATPase (c) the respiratory (electron transfer) chain (d) the ADP/ATP ( adenine nucleotide) translocator. Note: you should not attempt to list the TCA cycle enzymes or the components of the respiratory chain enzyme

1990-PM-A04 Explain why both rotenone which inhibits mitochondrial oxidation and uncouplers(such as 2,4 DNP) which stimulate oxidation are lethal to cells and organisms of absorbed on sufficient quantity.

1989-SS-A10 Describe two enzyme complexes, located in the inner mitochondrial membrane, which are involved in electron transport.

1989-SM-A10 Dicyclohexylcarbodiimide (DCCD) is a classical inhibitor of the F0-F1 ATPase. Describe a simple experiment to demonstrate its action and write down the reaction involved.

1988-SS-A08 What is meant by acceptor control in mitochondrial respiration? Briefly describe one experimental procedure to demonstrate such a control

13 PORPHYRINS (HEME)
*1997-PM-A05 What is the cause of neonatal jaundice? Explain the basis of blue light phototherapy of this condition.

In a recent clinical trial, it was proposed that light from a blue-green fluorescent lamp was more effective than blue light in the treatment of neonatal hyperbilirubinaemia. From the table below (which shows average values), do you agree? Explain your answer.


Birthweight (g)
Age at onset of phototherapy (h)
Bilirubin ((mol/L)




Time(0 h)
Time (24h)

Blue light (n=20)
1534
73
232.6
179.6

Blue-green light (n=20)
1517
77
244.5
128.3

n=number of subjects

*1996-PS-A02 Explain how biliary obstruction could impair blood coagulation.

*1996-PM-B01 Describe the fate of the haemoglobin molecules when senescent erythrocytes are broken down in the reticuloendothelial system. Explain what is meant by pre-hepatic, hepatic and post-hepatic jaundice. Give an example of each of the above conditions.

*1995-PS-B01 Phorphyrins serve many biological functions, all of which are associated in some way with oxygen. Discuss.

*1994-PS-A06 Explain the biochemical basis of porphyria. Illustrate your answer with two examples of this clinical condition in which different metabolite of porphyrin can accumulate.

1993-SS-A11 Describe the biochemical basis and outline the laboratory tests for (a) obstructive jaundice; (b) acute intermittent porphyria.

1993-PS-A08 (a) Explain the principle of measurement of total and free bilirubin by the van den Bergh reaction (b) Explain the diagnostic value in determining serum bilirubin.

1993-PM-A08 Explain, by means of an biochemical reaction, the possible mode of bilirubin as an antioxidant in the cell.

1992-SS-A11 Explain the biochemical basis of lead toxicity.

1992-SM-A11 Name three examples of haem-containing proteins. Explain how the structural features of the prosthetic group contribute to the function of each example you have. named.

1992-PS-A11 Explain how lead poisoning affects haem synthesis.

1991-SS-B03 "An understanding of the biosynthetic and degradative pathways of haem is necessary for the understanding of the clinical conditions of porphyria and jaundice." Discuss.

1991-SM-A11 From your knowledge of porphyrin metabolism, explain the justification for the current introduction of unleaded petrol in Singapore.

1991-PS-A07 How is the biosynthesis of haem normally regulated?

1991-PM-A03 Explain why measurements of both bilirubin and urobilin are relevant to the diagnosis of obstructive jaundice?

1990-SS-A10 In a person with a defect in bilirubin metabolism, what can you deduce from the following laboratory results: (a) Bilirubin in urine and decreased urinary urobilinogen. (b) Absence of bilirubin in urine and increased urinary urobilinogen.

1990-SM-A10 In a patient with a deficiency of coproporphyrinogen oxidase, what abnormalities in porphyrin metabolites would you expect to see?

1989-SS-B03 A rational approach to the diagnosis and treatment of jaundice rests on a good knowledge of the biochemistry of bilirubin metabolism. Discuss.

1989-SM-A11 What do you understand by the terms "direct" and "indirect"" Van Den Bergh reactions?

1988-SM-A13 Discuss briefly the diagnostic value in measuring stercobilin and or urobilin.

1988-PS-A11 Explain the use of biochemical tests to confirm the diagnosis of complete obstruction of the common bile duct.

1988-PS-A10 Give the reactions catalysed by(a) haem oxygenase (b) ALA synthetase (c) biliverdin reductase

1988-PM-A11 Outline the biochemical basis for two different types of porphyria.

14 DETOXIFICATION
*1996-PS-A07 For each of the Phase I, II and III reactions in detoxication, give an example and the biochemical reaction involved.

*1996-PM-A07 By means of three different examples, explain how glutathione can participate in the detoxification of hepatoxins and carcinogens.

1993-PS-B01 Describe the biochemical reactions which may lead to carcinogenicity of polycyclic aromatic hydrocarbons. Explain the general mechanism for detoxification of this class of compounds.

1993-PM-A07 Hepatocellular toxicity can result from an overdose of paracetamol. Describe possible biochemical reactions for detoxifying this drug and the reactions responsible for cell damage. Discuss the possible mode of action of N-acetylcysteine which is prescribed as an antidote for paracetamol toxicity.

1992-PS-A07 How does cytochrome P450 function in detoxification reactions.

1992-PM-A03 What are the three possible fates of a xenobiotic when it enters the human body.

1991-PM-A08 What are the possible fates of the epoxide intermediates formed by the action of the cytochrome P450 system on polycyclic aromatic hydrocarbons?

1990-PS-B03 The complete detoxification of xenobiotics requires the concerted action of enzymes in Phase 1 and Phase 2 reactions. Discuss.

1989-PM-B03 Compare and contrast the mitochondrial and microsomal electron transport system.

1989-PM-A11 How is paracetamol inactivated by the human body? Name one antidote for paracetamol toxicity and its possible mode of action.

1989-PM-A13 How would you label a DNA fragment for use as a probe?

1988-PS-A13 Give 3 biochemical changes associated with cell transformation.

1988-PM-B03 Discuss the following statement: "Many, if not all the biochemical reactions involved in detoxification of xenobiotics and drugs, are in fact employed by the human body for the biotransformation/inactivation of endogenous compounds."

1988-PM-A05 How may ammonia produced in muscle tissues be detoxified?

15 NUTRITION
*1997-PS-A11 Contrast the metabolic patterns observed in starvation with those observed in refeeding after a prolonged period of fasting.

*1997-PM-A11 Rats are allowed to develop full-blown vitamin A deficiency through manipulation of the diet. They are divided into four groups, and each group is given either (-carotene, retinol, retinal, or retinoic acid. Describe the physical condition of the rat before this administration and the possible states of the various groups thereafter.

*1996-PM-A08 Why could you predict that nicotinamide deficiency might lead to a serious disease?

*1996-PM-A13 Explain why a severe dietary deficiency of ascorbic acid often leads to numerous skin lesions and bruises on arms and legs.

*1995-PS-A06 Advance plausible reason or reasons why (a) alanine is occasionally administered to subjects recovering from starvation who nevertheless have severe carbohydrate malabsorption, (b) oedema often occurs in severe starvation and (c) alcohol is sometimes given as an emerency nutrient.

*1995-PM-A02 Explain: (a) why methanol (CH3OH) and ethylene glycol (HOCH2CH2OH) are more toxic than ethanol; and (b) why ethanol is used to alleviate the effects of poisoning by methanol or ethylene glycol.

*1995-PM-B02 Discuss the metabolic roles of the vitamins which are implicated in the capture of energy from oxidizable substrates.

*1994-PS-A07 Outline the importance of B-carotene in human nutrition.

*1994-PM-A06 Explain how a deficiency of thiamine in the diet will produce serious effects on health.

1993-SS-B02 Discuss the occurrence, biological roles and deficiency syndromes of thiamine.

1993-SS-A13 Discuss the extent to which ethyl alcohol can replace (i) protein; (ii) carbohydrate and (iii) fat in the diet.

1993-SM-A13 Which vitamin is thought to be involved in biological hydroxylation reactions and what are the prominent examples of these ?

1993-PS-A10 Explain the chemical basis for the thermolability of ascorbic acid.

1993-PM-B03 Describe the sequence of enzymatic and metabolic changes that will occur in the liver and muscle as an individual goes from the well-fed state to starvation (40 days).

1993-PM-A10 Indicate the role(s) of protein stores in the body during starvation.

1992-SM-B01 GAAO the chemistry of substances with Vit C activity, and discuss to what extent the signs and symptoms of their deficiencies in human subjects can be explained by a role in enzyme reactions.

1992-SM-A14 Describe the link in chemical and metabolic terms between polished rice and sudden cardiac failure.

1992-PS-A10 With respect to vitamins, what is meant by "multiple molecular forms" ? Illustrate your answer with an example from among vitamins presently recognized.

1992-PS-A09 Explain the basis of lipid biosynthesis in response to alcohol ingestion.

1991-PS-A05 Serum albumin has been used as an index of nutritional state. Of what value is this measurement and what would you see as its limitation as an indicator of nutrient intake?

1991-PM-A11 What advice would you give an individual contemplating a change from a mixed diet to a strictly vegetarian diet?

1991-PM-A02 Explain the biochemical basis of abnormal blood coagulation associated with fat malabsorption.

1991-SM-B02 In the early 1900s Casimir Fund proposed that diseases such as scurvy, rickets pellagra and beriberi were due to a lack of "vital amines" in the diet. Now that we are in the 1990s, what have we learnt about the functions of the B Vit in normal biochemical processes?

1990-SS-A15 How is 'chemical score' used as an index of protein quality? Explain your answer

1990-SM-A15 Give three metabolic abnormalities that may be associated with obesity and explain the biochemical basis for these abnormalities.

1990-PS-A10 What physiological factors influence intestinal absorption of iron.

1989-SS-B1 Discuss the role of thiamine in nutrition and metabolism.

1989-SS-A12 What is the application of the concept of the limiting amino acid in nutrition?

1989-SM-A12 How is the recommended daily allowance of a nutrient derived?

1989-PM-A15 If a liquid diet contains 100g/L glucose, 40 g/L fat and l0 g/L protein, what volume must be given each day to a 25 year-old patient of normal weight? If in addition it contains the water-soluble vitamins, what dietary deficiencies might the patient suffer in the long term?

1988-SS-B03 Give an account of the importance in nutrition of protein quality an indicate how this assessed.

1988-SS-A14 What is the basis for asserting that vitamin A exists in multiple molecular forms?

1988-SM-A14 What is the conventional manner in which the recommended daily allowance o a nutrient is established?

1988-PS-B03 Explain how a deficiency of the B-vitamins, collectively and separately, can have profound effects on human metabolism.

1988-PS-A15 Describe how the "recommended daily allowance" in nutrition is derived.

1988-PS-A04 Explain how alcohol consumption by an undernourished person can cause hypoglycaemia.

16 HORMONES, CHEMICAL SIGNALING & CALCIUM HOMEOSTASIS
*1997-PS-A14 Briefly outline the intracellular signalling pathway that is activated by binding of growth factors to their receptors.

*1996-PS-A14 Explain the biochemical defect that gives rise to diarrhoea in patients infected with Vibrio cholera.
*1996-PS-B02 Discuss the mechanisms by which hydrophobic hormones such as cortisol and 1,25-dihydroxy cholecalciferol exert their effects on target cells.

*1996-PM-A09 Explain how binding of acetylcholine to its receptors on endothelial cells results in relaxation of smooth muscle of blood vessels.

*1995-PS-A14 Describe how signalling molecules that activate the phosphoinositide pathways stimulate calmodulin-dependent enzymes.

*1995-PS-A15 Explain the transmenbrane signal transduction of transforming growth factor-( (TGF-( ).

*1995-PS-B03 GAAO what happens after insulin binds to its receptors.

1995-PM-A14 What are SH2 and SH3 motifs? Explain the roles of proteins containing these motifs in cell signalling.

1994-PS-A14 Compare the structure and effects of the hormones which regulate calcium homeostasis.

1994-PM-A14 Outline the biosynthesis of the thyroid hormones.

1992-PM-B02 Discuss the regulation of plasma calcium concentration

1992-PM-A07 Describe the formation of thyroxine from iodine.

1991-SM-A14 Indicate the different forms of Vit D present in the body and their relationship to one another.

1990-PS-B02 Explain why extracellular calcium homeostasis is important in humans and discuss how it is maintained.

1989-PM-A10 What are the clinical effects of elevated plasma ionized calcium concentrations?

1989-SS-A15 How does the cell respond generally to abnormally high levels of hormones? Give 3 ways by which this could be achieved.

1988-PS-A08 How does ascorbic acid affect the metabolism of bone matrix?

1988-PM-A10 What homeostatic mechanisms come into play when plasma ionised calcium concentration is decreased?

1988-PM-A09 Explain why osteoporosis may result from (a) renal failure and (b) corticosteroid excess.

17 REGULATION OF METABOLISM
*1997-PM-B02 Describe the alterations in metabolism in an individual suffering from insulin dependent diabetes mellitus who often neglects his medication.

*1996-PS-A03 How is phosphofructokinase-1 regulated?

*1994-PS-A13 Using phosphofructokinase-1 as an example, explain how allosteric regulators modulate the activity of an enzyme.

*1994-PM-A13 Outline the mechanisms by which changes in cytosolic Ca2+ concentration regulate the rate of oxidation of pyruvate to CO2 and H20 by heart mitochondria. What is the physiological significance of such regulation ?

1993-SS-A12 Outline the molecular basis of the toxicity of cholera and pertussis toxins.

1993-SM-A12 Explain how metabolic pathways can be regulated by their metabolites. Give TWO specific examples to illustrate different regulatory mechanisms.

1993-PS-A03 What is the mechanism of action of (a) cholera toxin and (b) pertussis toxin ?

1993-PM-B02 Using a specific example, describe the entire sequence of events in a signal transduction system involving a G protein.

1992-SS-A15 Describe two different mechanisms by which cells become desensitised to hormonal control. Illustrate your answer with a specific example in each ease.

1992-SM-A15 Outline the regulatory mechanisms by which changes in the intracellular concentrations of (a) free Ca2+ and (b) AMP modulate the activity of glycogen phosphorylase.

1992-PS-A13 Describe the mechanism(s) by which G proteins regulate the activity of adenylate cyclase.

1992-PM-A15 With the aid of a diagram, explain how cyclic AMP regulates the activity of phosphorylase kinase. What regulatory mechanisms prevents the futile cycling of phosphorylase kinase between the active and inactive forms ?

1991-SS-A15 Give three ways by which the body regulates its enzyme activities and for each give an example.

1991-SM-B03 Describe the various mechanisms whereby hormones control intracellular metabolism.

1991-SM-A15 Give an example of a non-equilibrium enzyme reaction in carbohydrate metabolism and state how it could be regulated.

1991-PS-B01 Write an essay on second messengers in cellular signaling.

1991-PS-A13 Outline the mechanisms by which glucagon regulates the activities of PFK I and PFK II in liver cells.

1991-PM-A13 Dichloroacetate, an inhibitor of pyruvate dehydrogenase kinase, has been considered as a possible therapeutic agent for lactic acidosis. Explain the biochemical basis for its use.

1990-SS-A14 Explain the mechanism by which phosphofructokinase-1 (6 phosphofructo-l- kinase) activity is regulated in: (a) vigorously contracting muscle and (b) liver cells exposed to glucagon.

1990-SM-A14 Epinephrine and cortisol can both stimulate glucose output by liver cells. The effect of cortisol but not that of epinephrine is inhibited by actinomycin D. Give an explanation for these observations.

1990-PS-A04 With reference to a specific hormone in each case, describe how hormonal stimulation can lead to the activation of a) protein kinase C b) tyrosine kinase.

1990-PM-A03 Outline the mechanism by which PDH activity is regulated. State, giving reasons, what effect the following would have on the activity of this enzyme: a) an increase in the rate of FA oxidation; b) an increase in the mitochondrial calcium concentration.

1989-SM-A15 Briefly describe how liver phosphofructokinase is regulated and comment on its significance in the maintenance of blood glucose level by the liver.

1989-PM-A01 With reference to a specific example each, explain how (a) cyclic AMP (b) Ca2+ mediates the action of hormones.

1988-SS-A15 How is cyclic AMP dependent protein kinase and protein phosphatase I activated/deactivated by cyclic AMP?

1988-SM-B01 Discuss "Nature has endowed us with high potential of ATP generation but it does not want us to generate it unless we need it and use it". Efraim Raeker.

1988-PM-A01 Give an example of an enzyme which is activated by covalent modification and one which is activated by noncovalent modification. For each of the enzymes, show the reaction it catalyzes.

18 COLLAGEN & CONNECTIVE TISSUE

*1997-PS-A02 Describe the functions of fibronectin in connective tissues.

*1996-PM-A13 Explain why a severe dietary deficiency of ascorbic acid often leads to numerous skin lesions and bruises on arms and legs.

*1995-PS-A11 The seeds of the sweet pea, Lathyrus odoratus, contain (-aminopropionitrile, NC.CH2.CH2.NH3+, which is an inhibitor of lysyl oxidase. Explain why animals ingesting these seeds are often found to have extremely fragile collagen.

*1995-PM-A10 Cosmetics and foods containing "supercollagen" have been put on sale recently. It is claimed that application of such cosmetics to the skin and intake of such food prevents wrinkles and gives a smoother skin. Is there any biochemical basis for these claims? Give the reasons for your answer.

*1994-PM-A09 The helical polypeptide chains of the tropocollagen molecule consists of the sequence (Gly-X-Y-)n where X and Y represent other amino acids and Y is frequently hydroxyproline. Explain the significance of the following features of the structure of collagen. (a) That every third residue is glycine (b) The frequent occurrence of hydroxyproline in the chains.

1993-PS-A12 Explain how proteoglycans could act as biological shock absorbers.

1993-PS-A11 Explain why copper deficiency may result in abnormal connective tissue.

1993-PM-A12 Describe the chemical features of Type I collagen.

1992-PS-A04 List three main functions of proteoglycans. Describe how these functions can be related to their structures.

1992-PM-A06 Describe the structure of type IV collagen. How does the function of this protein relate to its structure.

1991-PS-A09 Describe the formation of one type of collagen cross-linkage. What is the role cross- links in the overall function of collagen?

1991-PM-A12 Sketch and describe the structure of any two types of collagen. How does the structure of each type relate to its function?

1991-SM-A01 Describe briefly the biological function, physical properties and chemical structure of hyaluronic acid.

1990-PM-B09 Briefly describe the mechanism of binding between fibronectin and cells.

1989-PM-A09 Describe briefly the main structural features of fibronectin.

19 RECOMBINANT DNA
*1997-PS-A08 Explain the possible importance of telomerase in human biology.

*1997-PM-B01 Write an essay on human molecular genetics in haematology.

*1996-PS-A10 Explain how restriction fragment length polymorphism (RFLP) may be used in forensic medicine.

*1996-PM-B03 Describe the spectrum of genetic abnormalities that underlie human diseases. Outline and explain three different laboratory techniques which demonstrate the presence of such abnormalities in human subjects

*1995-PS-A10 One of the objectives of the human genome project is to generate high resolution physical and meiotic maps. Explain concisely what is meant by the terms physical maps and meiotic maps.

*1995-PM-A09 What are trans-acting and cis-acting elements?

*1995-PM-B04 A devastating neurodegenerative disease (ND) was recently shown to be inherited in Mendelian fashion. Cytogenic studies have shown a deletion in chromosome 7p1 region. Using a number of restriction fragment length polymorphism markers, the disease locus was further mapped to chromosome 7p1.1 band. Interestingly, a previously known gene (AM) involved in amino acid metabolism resides in the same chromosomal region. An international collaborative effort is attempting to isolate the gene for ND. (a) Explain what is meant by Mendelian inheritance. (b) Discuss the strategies for mapping ND gene to chromosome 7p1.1 using restriction fragment length polymorphism. (c) The AM gene involved in amino acid metabolism may be the gene responsible for ND. Explain how you would test this hypothesis. (d) If the AM gene is not responsible for this neurodegenerative disease, explain how the gene for ND may be isolated by positional cloning. What further studies should be carried out to confirm the identity of the ND gene and its involvement in this disease?

*1994-PS-A10 What is restriction fragment length polymorphism (RFLP)? How can RFLP be of use in positional cloning of genes ?

*1994-PM-A08 Explain how staining or banding methods for karyotyping human chromosomes are used in detecting genetic abnormalities ?

1993-SS-B03 Write an essay on the control if gene expression.

1993-PS-A15 Compare and contrast cDNA and genomic libraries. Describe how the complement each other in characterizing genetic defects.

1993-PS-A04 Describe, with an example, the operon theory for control of gene expression.

1993-PM-A15 Briefly describe "functional cloning" as a means to identify and isolate a gene responsible for a genetic disease.

1992-PS-A02 Explain and describe DNA fingerprinting. List some of its application in human genetics.

1992-PM-B01 Explain and discuss the applications of restriction fragment length polymorphism (RFLPs).

1992-PM-A04 (a) Distinguish between genomic and cDNA libraries (b) What is the minimum number of clones required in the construction of a genomic library of human DNA (3 x 10 9 bp per haploid genome) if fragments whose sizes average 2 x 10 4 bp are used, and if one wishes 99% of human genes to be in the library.

1991-PS-A15 The discovery of repetitive DNA sequences scattered throughout the human genome has led to the development of useful clinical tests. Describe an example of such a test.

1991-PM-A10 What factors would you consider in selecting a vector to use in constructing a genomic library?

1990-PM-A12 Explain the principles underlying Sanger's method of DNA sequencing.

1990-PS-A15 What is the major difference between a genomic and a cDNA library.

1990-PM-B01 Discuss the roles of genetic engineering in the practice of medicine.

1990-PM-A13 Describe the mammalian cell cycle. How would you monitor one of its phases by metabolic labeling.

1990-PM-A11 A mutation is often recognized by a change of loss of function of the protein product of a gene. Despite this, explain how it is also possible for single base mutations to occur without any consequent change in protein fn..

1989-PM-B01 Discuss how knowledge of the structure of deoxyribonucleic acid (DNA) has led to subsequent understanding of the mechanism of gene replication, gene action and the etiology of single gene diseases.

1988-PS-A14 Explain the rationale for Sanger's method of DNA sequencing.

1988-PS-A12 What is the basis for RFLP(restriction fragment length polymorphism)?

1988-PM-A14 Name 2 tumour markers and their uses in oncology. State a limitation in their usefulness.

1988-PM-A12 How is cDNA made from mRNA

20 MOLECULAR BASIS OF HUMAN DISEASES
*1997-PS-A12 Explain how cytogenetics may assist in the positional cloning of disease genes.

*1997-PS-A10 Outline the principles for the identification in a laboratory of carriers of haemophilia.

*1997-PM-A08 What do you understand by “genomic imprinting”?

*1997-PM-A09 The expansion of triplet repeats is responsible for diseases distinct from those caused by missense or nonsense mutations. Briefly explain the molecular basis of this statement.

*1996-PS-B03 Cystic fibrosis transmembrane regulator (CFTR) and multidrug resistance (MDR) protein or P170 are members of ABC transporter superfamily because they contain a highly conserved ATP-binding cassette. Discuss the role of CFTR and MDR in cystic fibrosis and multidrug resistance.

*1996-PM-A10 A number of diseases are now known to be due to the expansion of triplet repeats. Explain.

*1996-PM-A11 (a) What is a "compound heterozygote"? (b) Why are most (-thalassaemia patients likely to be compound heterozygotes? (c) Name one situation which could generate the presence of two identical (-globin alleles in a patient with (-thalassaemia. (d) Subject A has coinherited mutations of both (-globin and (-globin genes while subject B has a mutation of only the (-globin gene. Is A or B more likely to have a severe clinical phenotype with respect to anaemia? Provide the rationale for your answer.

*1996-PM-B03 Describe the spectrum of genetic abnormalities that underlie human diseases. Outline and explain three laboratory techniques which demonstrate the presence of such abnormalities in human subjects.

*1995-PS-B04 Write an essay on globin disorders under the headings: (a) structure and function of haemoglobin (b) molecular genetics (c) principles of laboratory-based diagnosis (d) possible approaches to genetic treatment.

*1994-PS-B04 Describe and discuss how protein biochemistry, biochemical genetics & molecular biology has influenced the medical and economic aspects of haemoglobin disorders.

*1994-PM-B03 Write an essay on the molecular basis of the beta thalassaemias.

*1994-PM-A11


<Please obtain diagram from printed TYS or Library. Sorry! - Gerald>

(a) What is the essential difference in the inheritance pattern of disease in the pedigrees shown above ? (Circles represent females; squares represent males; solid symbols represent affected individuals.) (b) Name the mode of inheritance in each pedigree (c) The gene which gives rise to the disease in pedigree B is known as the pretty gene. Among affected individuals, pretty transcripts are longer than normal and the disease also becomes more severe with each generation. Indicate three mechanisms which could account for the abnormally long transcripts. Explain how the severity of disease increases with each succeeding generation.

1993-PS-A13 Outline and explain the principles of (i) a protein-based and (ii) a nucleic acid-based method for the diagnosis of sickle cell disease.

1993-PM-A14 Write a concise account of what is presently known about repetitive DNA elements in the human genome. Explain the importance of this feature of the genome in the diagnosis and molecular pathogenesis (i.e. mechanisms of causation) of genetic diseases.

1992-PS-B01 Write an essay on the molecular basis of haemoglobin disorders.

1992-PM-A01 Explain the biochemical rationale of different methods currently used in the treatment of hypercholesterolemia.

21 CELL CYCLE AND CANCER
*1997-PM-A15 What evidence supports the multi-hit hypothesis of tumourigenesis?

*1996-PS-A15 What is the restriction point in the cell division cycle of human cells? Explain the significance of the restriction point.

*1996-PM-A15 What capabilities, besides deregulated cell proliferation, must cells possess to enable them to metastasize?

*1996-PM-B02 Describe the role of tumour suppressor genes in human carcinogenesis.

*1995-PS-A16 How may genes be tested for transforming capability?

*1995-PM-A15 Explain the different ways by which tumour cells render p53 ineffective.

*1995-PM-B01 Describe the biochemical basis for regulation of the cell cycle in eukaryotic organisms. Define "oncogene" and "tumour suppressor gene", then discuss these types of genes and their protein products in the context of cell cycle regulation. For at least one of these three genes (ras, p53, Rb) explain in molecular terms how mutation in the gene deranges cell division.

*1994-PS-A15 List, giving an example for each, three ways by which proto-oncogenes can be converted to oncogenes.

1993-PS-A14 (a) Describe the eukaryotic cell cycle (b) What are cyclins? How do they function in the cell cycle ?

1993-PM-A13 Chromosomal translocation are the hallmark of certain human malignancies. What is known of the biochemical consequences of these cytogenic rearrangements and how these contribute to the development of some cancers.

1992-PS-A01 Define the mammalian cell cycle. Explain how it is biochemically regulated.

1992-PM-A09 Explain how retroviruses may cause heritable cancers in susceptible animals.

1991-PS-A03 Name two different classes of enzyme inhibitors which are used as anticancer drugs. Cite an example of each and explain the mechanism by which each drug interferes with cell growth and division.

1991-PM-A09 How do DNA tumour viruses cause cellular transformation?

1990-PS-A12 Distinguish between initiators and promoters in the induction of tumors. Explain how relatively inert compounds can act as chemical carcinogens

1989-PM-A14 With the aid of a suitable example each, explain the difference (a3 between procarcinogen and ultimate carcinogen (b) between proto-oncogene and oncogene

1988-PM-B03 Write an essay on the mechanisms of oncogenesis.

22 IMMUNE SYSTEM
*1997-PS-A13 How can a hapten be made immunogenic?

*1997-PM-A10 What is the difference between immunogenicity and antigenicity?

*1995-PM-A13 Distinguish between the following pairs of terms:

(a) epitope and paratope, (b) specificity and sensitivity of antigen-antibody recognition, (c) affinity and avidity, and (d) non-reaction and cross-reaction.

*1994-PS-B03 Explain how immunoglobulin diversity is generated.

*1994-PM-A14 Explain why haptens are antigenic but not immunogenic.

23 VISION

*1997-PS-A15 Explain the function(s) of the retinoblastoma protein.

1994-PM-B04 Describe the signal transduction pathway of the visual cycle.

24 CYTOSKELETON
1996-PM-A14 Explain the biochemical defect in Duchenne muscular dystrophy.

1994-PM-A12 With the help of diagrams: (a) Outline the structure of the monomeric subunits of intermediate filaments (b) describe the arrangement of these subunits in the filaments.

25 MUSCLE
*1994-PS-A12 Describe briefly the roles of calcium, troponin and tropomyosin in muscle contraction.

26 MEMBRANES & TRANSPORT

*1997-PM-A13 Explain how a voltage-gated ion channel such as the sodium channel detects changes in membrane potential, and opens its gate by removing a steric barrier to ion flow.

*1997-PM-A14 Antibodies against ATP-ADP translocase were found in an individual who died from viral cardiomyopathy. How could these antibodies result in death?

*1996-PS-A12 You are given two new peptide antibiotics that promote cation transport. One of these antibiotics is a carrier and the other is a channel former in the transport of the cation. Explain how you could experimentally identify the nature of these antibiotics as ionophores.

*1996-PM-A12 Cardiotonic steroids such as digoxin and ouabain are of great clinical dignificance. They increase the force of contraction of heart muacle which makes them useful drugs in the treatment of congestive heart failure. Explain the mechanism of action of these drugs.

*1995-PS-A12 Doctors encourage mothers to breastfeed their infants so as to provide antibodies to the infants. Describe the mechanism by which these antibodies are delivered to the infant's blood circulation from the mother

*1995-PM-A12 Ouabain is a specific inhibitor of Na+, K+-ATPase (Na+ pump) of animal tissues. It is not known to inhibit any other enzyme. When ouabain is added in graded concentrations to thin slices of living kidney tissue it inhibits oxygen consumption by 66%. Explain the basis of this observation. What does it tell us about the use of respiratory energy by kidney tissue?

*1994-PM-A10 (a) What factors influence fluidity in biological membranes ? (b) Why is fluidity important in the functions of biological membranes ?

1993-PM-B03 Describe the chemical composition and structural organization of biological membranes. Illustrate by means of the mammalian visual system or the catecholamine hormones the basic features of information transfer across biological membranes.

1991-PS-B02 Discuss the statement that "special segregation by internal membranes permits organelles within the cell to specialize in their biochemical functions". Illustrate your answer using the mitochondrion and lysosome as examples.

1990-PM-A08 Explain why lysosomes are analogous with "suicide bags".

27 NEUROTRANSMITTERS

*1995-PM-A11 Compare the salient features of Class I and Class II types of receptor for neurotransmitter action.

28 EXERCISE
*1995-PM-B03 You are a consultant in sports medicine called in to see: (a) a 40 year old man who desperately wants to run a marathon in under 160 minutes but is uncertain about diet and training and (b) a girl who wants to be a sprinter but suffers from prolonged fatigue after training sessions. What advice would you give each of them and how would you explain the biochemical basis for your advice.

