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CCM 3123: MEDICAL BIOCHEMISTRY II 
 

DATE: JULY 2021          TIME: 3 HOURS 

INSTRUCTIONS:   
1. All questions are compulsory 
2. Section One Multiple Choice Questions 
3. Section Two Short Answer Questions. 
4. Section Three long answer Questions  

 

SECTION ONE: SHORT ANSWER QUESTIONS (30 MARKS) 

1. The anaerobic conversion of 1 mol glucose to 2 mol of lactate by fermentation is 

accompanied by a net gain of: 

A. 1 mol of ATP 

B. 1 mol of NADH 

C. 2 mol of ATP 

D. 2 mol of NADH 

E. 4 mol of ATP 

2. There is a single intermediate in gluconeogenesis that is not an intermediate in glycolysis.  

The enzyme that makes this immediate is 

A. Lactate dehydrogenase 

B. 6-phosphogluconate dehydrogenase 

C. PEP-carboxykinase 

D. Pyruvate kinase 
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E. Pyruvate carboxylase 

3. The pentose phosphate pathway uniquely produces the following products 

A. Glucose 

B. Glucose-6-phosphate 

C. NADPH 

D. Fructose-6-phosphate 

E. 3-phosphoglyceraldehyde 

4. In anaerobic conditions, the primary purpose of fermentation is to: 

A. Produce amino acids for protein synthesis 

B. Generate a proton gradient for ATP synthesis 

C. Oxidize glucose to generate reduced electron carriers 

D. Generate alcohol for beverages 

E. Regenerate NAD+ from NADH allowing  

5. The major free energy sources for anabolic pathways are 

A. ATP 

B. NADPH 

C. NADP+ 

D. ADP 

E. AMP 

6. The hexose monophosphate shunt: 

A. Convert glucose to carbon dioxide in the absence of oxygen 

B. Provides five carbon sugars when the cell’s need for nucleotides is high 

C. Generates NADPH 

D. Provides the cell with NADH needed in the synthesis of fatty acids 

E. All of the above 

7. Gluconeogenesis and glycolysis 

A. Use the same enzymes for many steps 

B. Use different enzymes for the irreversible reactions 

C. Are coordinately regulated at the steps that use different enzymes 

D. All enzymes are used in both directions 

E. All the above 
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8. With no steady supply of glucose to the bloodstream, an individual would become 

hypoglycemic.  The following is necessary for maintenance of normal blood glucose 

A. Muscle glucose 6-phosphate 

B. Liver glucose 6-phosphate 

C. Glycogen in the heart 

D. Glycogen in the brain 

E. Glycogen in the muscle 

9. A friend tells you that if she eats only carbohydrates and proteins and no fats, she will no 

longer store fat in adipose tissue.  You told her that she was wrong and further gave the 

following statement  

A. Dietary glucose is converted to fatty acids but not glycerol by the liver 

B. Dietary glucose is converted to fatty acid 

C. Dietary glucose is converted to glycerol but not fatty acids by the liver 

D. Low density lipoprotein transports the dietary converted products  to the 

adipose tissue 

E. Low density lipoprotein transports the dietary converted products to the 

muscle tissue for oxidation 

10. Almost all of the oxygen one consumes in breathing is converted to 

A. Acetyl-CoA 

B. Carbon dioxide 

C. Carbon monoxide 

D. Superoxide 

E. Water  

11. A student who had gone on hiking in Mt. Kenya got lost.  He had consumed his last meal 

and only had water left.  After 24 hours of his last meal, which of the following is most 

likely to occur 

A. Gluconeogenesis in the liver will be the major source of glucose 

B. Muscle glycogenolysis provides glucose to the blood 

C. Fatty acids released from adipose tissue provide carbon for synthesis of 

glucose 

D. Ketone bodies provide carbon for gluconeogenesis 

E. All the above 
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12. Kipkoech is training for a marathon and as part of the training; he is allowing his muscles 

to use fatty acids as a source of fuel.  Fatty acids are converted to acetyl-CoA in the 

mitochondria, at which point the acety-CoA can be oxidized in the TCA cycle to generate 

reduced cofactors.  The following statements describes how the acetyl-CoA is 

metabolized in the mitochondria 

A. One molecule of acetyl-CoA produces two molecules of CO2 

B. Three modules of NADH and one molecule of FAD2H are generated 

C. One molecule of ATP if formed 

D. NAD+  is the only electron acceptor in the cycle 

E. All the above 

13. The red cells require ATP in order to maintain in gradients across the cell membrane.  In 

the absence of these ion gradients, the red cells will swell and burst, bringing about 

hemolytic anemia.  Red cells generate energy via which of the following 

A. TCA cycle 

B. Oxidative phosphorylation 

C. Glycolysis under anaerobic conditions 

D. Oxidation of glucose to carbon dioxide and water 

E. Electron transfer to oxygen 

14. The nitrogens in urea are derived directly from: 

A. Ornithine 

B. Carbamoyl phosphate 

C. Glutamate 

D. Aspartate 

E. Glutamine 

15. Amino acids are important substrate for gluconeogenesis during fasting.  The following is 

the major glucogenic amino acid received by the liver 

A. Pyruvate 

B. Alanine 

C. Cysteine 

D. Glycine 

E. Tryptophan 
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16. In purine and pyrimidine metabolism 

A. Degradation of pyrimidine yields uric acid 

B. Purines degrade to carbon dioxide and water 

C. Purines cannot be degraded to yield energy 

D. Excess purine degradation can lead to gout 

E. An excess of urea leads to gout 

17. Lipolysis involves 

A. Hydrolysis of triacylglycerol 

B. Formation of lipids 

C. Breakdown of ketone bodies 

D. Formation of ketone bodies 

E. All of the above 

18. Transamination reaction in amino acid synthesis is catalyzed by enzyme 

A. Nitric oxide synthase 

B. Decarboxylase 

C. Aminotransferase 

D. Glutamate decarboxylase 

E. None of the above 

19. The following are forms that lipids are transported into the blood 

A. Chyme 

B. Apolipoproteins 

C. Chylomicrons 

D. Micelles 

E. Emulsion 

20. Cholesterol is synthesized from: 

A. Acetyl-CoA 

B. Oleic acid 

C. Methyl-malonyl-CoA 

D. Malate 

E. Oxaloacetic acid 
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SECTION  TWO: SHORT ANSWER QUESTIONS (20 MARKS) 

1. Distinguish glucogenic and ketogenic amino acids    (4 marks) 

2. Explain glucose-6-phosphate dehydrogenase (G6PD) deficiency  (4 marks) 

3. Describe the fatty acid oxidation pathway     (4 marks) 

4. Explain the causes of alcoholic and non-alcoholic fatty liver disease (4 marks) 

5. Describe the urea cycle       (4 marks) 

SECTION THREE: LONG ANSWER QUESTIONS (30 MARKS) 

1. Account for the number of ATP ultimately produced by 10 glucose molecules and 10 

saturated fatty acid with 12-carbon length     (10 marks) 

2. Write short notes on the citric acid cycle     (10 marks) 

3. Discuss diabetes as a disorder of glucose metabolism and also a disorder of fat 

metabolism         (10 marks) 


