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1.  

1.1 A 70-year-old male patient with type 2 diabetes mellitus was admitted to an Emergency 

Treatment Unit with confusion. He had cellulitis on the right foot for five days and was on oral 

antibiotics. He did not follow a diet plan and was off the oral hypoglycaemic drugs for one week. 

His random blood glucose level was 650.0 mg/dL and urine was negative for ketone bodies. 

Blood pH was 7.4. 

1.1.1 State the most likely clinical condition of this patient at presentation. 

 ……………………………………………………………………………………………………………………………………. 

(05) 

1.1.2 Explain the biochemical basis for the following.  (20) 

(a) Blood glucose level of 650mg/dL 

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………….

………………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

 

Cont. 

Answer all five questions in the given spaces. 
No extra sheets are provided.  
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 (b) Absence of ketone bodies in urine and blood pH of 7.4 

……………………………………………………………………………………………………………………………………….

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(10) 

1.1.3 Briefly explain the likely biochemical derangements for the development of confusion 

in this patient. 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

.……………………………………………………………………………………………………………………................... 

…………………………………………………………………………………………………………………….................... 

………………………………………………………………………………………………………………………………………. 

.……………………………………………………………………………………………………………………................... 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

.……………………………………………………………………………………………………………………................... 

(15) 

1.2 This patient’s routine diet for dinner includes five cups of polished Keulu rice, fried 

meat/fish and dhal. He rarely consumes green leaves and vegetables. He spends a 

sedentary life with poor social connections. 

 

1.2.1  Comment on the glycaemic load of his diet. 

…………………………………………………………………………………………………………………….................... 

(05) 

1.2.2 State two nutritional strategies to overcome the problem mentioned in 1.2.1. 

………………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………... 

……………………………………………………………………………………………………………………………………… 

(10) 

Cont. 
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1.2.3 State two metabolic dysfunctions that can be developed by this patient as a result of 

his present diet.  

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(10) 

1.2.4 State another important lifestyle modification that this patient can follow to minimize 

the development of metabolic dysfunctions.  

………………………………………………………………………………………………………………………………………. 

(05) 

1.2.5 Explain the importance of the lifestyle modification mentioned in 1.2.4 to maintain the 

metabolic health in this patient 

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………. 

(20) 

 

2. A 54-year-old postmenopausal woman presented with weight gain, constipation and cold 
intolerance for six months. On examination, the thyroid gland is diffusely enlarged, firm, and 
non-tender. 

2.1 What is the most probable endocrinological abnormality present in this patient? 

…………………………………………………………………………………………………………………….................... 

 

(05) 

 

2.2 State the two causes for the development of the condition mentioned in 2.1. 

…………………………………………………………………………………………………………………….................... 

………………………………………………………………………………………………………………………………………. 

(10) 

2.3 Write two most appropriate investigations to diagnose the condition mentioned in 2.1. 

………………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………………. 

(10) 

 

 

 

Cont. 
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2.4 State the appropriate investigation to confirm the most common cause mentioned  

in 2.2. 

……………………………………………………………………………………………………………………………………… 

(05) 

2.5 Explain the biochemical basis for the weight gain in this patient. 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

……………………………………………………………………………………………………………………................... 

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(15) 

2.6 State the most frequent lipid abnormality that is associated with the condition in the 
patient.  

………………………………………………………………………………………………………………………………………. 
 

(05) 

2.7 Explain the biochemical basis for the lipid abnormality mentioned in 2.6.   

………………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………….

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………. 

(25) 

Cont. 
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2.8 State one cardiovascular complication that the patient might develop. 

………………………………………………………………………………………………………………………………………. 

(05) 

2.9 State the most frequently used pharmacological agent for the lipid abnormality 
mentioned in 2.6. 
 
……………………………………………………………………………………………………………………………………… 
 

(05) 

2.10 Briefly explain the mechanism of action of the pharmacological agent mentioned in 2.9. 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

………………………………………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

 

(15) 

 

3. A 66-year-old male, a chronic alcohol user who was diagnosed with cirrhosis admitted to the 

hospital with the complaints of jaundice, dark-coloured urine, abdominal distension and bilateral 

ankle swelling. While in the ward, the patient developed haematemesis. His urine showed positive 

results for Hay’s test. The results of his serum bilirubin report are given.   

Analyte Test results Reference range 

Serum total bilirubin (µmol/L)        56.0 5.0 - 21.0 

Serum direct bilirubin (µmol/L) 28.0 00.0 - 5.1 

 

3.1 State the type of hyperbilirubinaemia with justification. 
 
Type of hyperbilirubinaemia: 

…………………………………………………………………………………………………………………….................... 

Justification:  

…………………………………………………………………………………………………………………………………….... 

………………………………………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………….................... 

(10) 

Cont. 
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3.2 Describe the biochemical basis for the development of jaundice and dark coloured 
urine in this patient. 

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………....................

……………………………………………………………………………………………………………………....................

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………....................

……………………………………………………………………………………………………………………....................

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(20) 

3.3 Write two enzyme markers that are useful to assess the liver dysfunction in this patient 
with possible findings.  

Enzyme marker Possible finding 

  

  
 

(10) 

3.4 Briefly explain the biochemical basis for the development of abdominal distension and 
bilateral ankle swelling. 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

………………………………………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

…………………………………………………………………………………………………………………….................... 

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

(20) 

Cont. 
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………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………. 

3.5 Suggest the most appropriate liver function test (LFT) to identify the clotting disorder in 
the patient. 

………………………………………………………………………………………………………………………………………. 

(05) 

3.6 Write the expected finding and the biochemical basis of the LFT mentioned in 3.5. 

……………………………………………………………………………………………………………………………………….

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(20) 

3.7 Explain the biochemical basis for the positive Hay’s test. 

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………. 

(15) 

Cont. 
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4.  

4.1  A 15-year-old boy sprinting for the first time in school sports meet presented with severe muscle 
fatigue and dizziness immediately after a 100-meter sprint. He was brought to a hospital and 
found to have tachycardia, with tender thigh and calf muscles. Arterial blood gas analysis 
revealed a low pH value (pH 7.3), and serum lactate was elevated. His renal and liver functions 
were normal. 

4.1.1 What is the most probable condition developed by the sprinter? 

…………………………………………………………………………………………………………………….................... 
 

(05) 

4.1.2 Explain the biochemical basis for the condition mentioned in 4.1.1. 

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(20) 

4.1.3 Briefly explain how lactate is cleared from the blood.  

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(15) 

4.1.4 State the two energy systems/metabolites utilized by the sprinter. 

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

 (10) 

 
 
 
 
 
 

 

 

 

 

Reg. No: MD/………………………………………… 

Cont. 
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4.2 

4.2.1 State the most widely used biochemical investigation to assess the kidney function. 
 

………………………………………………………………………………………………………………………………………. 

(05) 
 
 
 

4.2.2  State two reasons for the use of the investigation mentioned in 4.2.1 for assessing 
kidney function. 
……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

………………………………………………………………………………………………………………………………………. 

 

(10) 

4.2.3 Briefly explain why a high-protein diet is not recommended to a patient with acute 
kidney injury. 
 
………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(10) 

4.3 A 52-year-old construction worker presented with progressive shortness of breath, 

chronic cough, and reduced exercise tolerance. He had no significant history of 

smoking. Laboratory investigations confirmed α₁-antiproteinase (α₁-antitrypsin) 

deficiency. 

 

4.3.1 State the major tissue/organ where α₁-antiproteinase exerts its protective function. 
 
…………………………………………………………………………………………………………………………………. 

(05) 

4.3.2 State the primary biochemical function of α₁-antiproteinase. 
 
……………………………………………………………………………………………………………………………………….

..……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(05) 

Cont. 

Reg. No: MD/………………………………………… 
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4.3.3 

 
Briefly explain the mechanism leading to shortness of breath in this patient. 
 
………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………….. 

 

 
(15) 

 

5.  

5.1 A 16-year-old male with sickle cell disease presented with sudden, severe pain in the lower back. 

Sickle-shaped red blood cells were observed on a peripheral blood smear. 

5.1.1 State the predominant type of haemoglobin present in the patient. 

………………………………………………………………………………………………………………………………………. 

(05) 

5.1.2 State the amino acid substitution found in the haemoglobin type mentioned in 5.1.1. 

.……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………….  

(10) 

5.1.3 Explain how the substitution mentioned in 5.1.2 leads to the formation of sickle-shaped 

red blood cells. 

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………. 

(15) 

 

 

 

 
Cont. 

Reg. No: MD/………………………………………… 
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5.2 Patients with megaloblastic anaemia is treated with both vitamin B12 and folate in a resource 
limited setting.  

5.2.1  Explain how megaloblastic anaemia develops due to folate deficiency. 

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(15) 

5.2.2 Explain the relationship between folate and vitamin B12 in the development of 

megaloblastic anaemia. 

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(15) 

5.2.3 Briefly explain the rationale for the statement given in 5.2.   

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(10) 

5.3 A 34-year-old mother of four children with a poor socioeconomic background presented with 
tiredness and lethargy and her haemoglobin level was 7.8 g/dL.  

5.3.1 What is the most probable nutrient deficiency that causes anaemia in this patient? 

………………………………………………………………………………………………………………………………………. 

 

(05) 

Cont. 
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5.3.2 State two reasons for the development of nutrient deficiency mentioned in 5.3.1 in this 

patent. 

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(10) 

5.3.3 State the biochemical investigation which needs to confirm the nutrient deficiency 
mentioned in 5.3.1. 

………………………………………………………………………………………………………………………………………. 

(05) 

5.3.4 Explain the reason/s for the use of investigation mentioned in 5.3.3 to confirm the 
nutrient deficiency mentioned in 5.3.1. 

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………… 

(10) 

 

******************************************** 

Reg. No: MD/………………………………………… 


