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Exam instructions (1997)
3 hour paper.

Part A: 6 questions (short), all compulsory. 1 hr 30 mins total.

Part B: 3 questions (long), all compulsory. 1 hr 30 mins total.

Each long question carries a maximum mark which is twice that of a short question.

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

WSNO 

Write Short Notes On

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 CELL MEMBRANES, NERVE AND MUSCLE
*1997-PS-B1 GAAO factors which affect fluid exchange at the capillaries.

*1997-PS-A4 DB the role of calcium ions in skeletal muscle excitation and contraction.

*1997-PM-A1 DB the various modes of transmembrane transport

*1996-PS-A2 Discuss the differences between the gates of voltage sensitive sodium and potassium channels with reference to dependence on (1) membrane voltage and (2) speed of response.

*1996-PM-A3 Name the processes by which various substances move across cell membranes, indicating which of these processes require energy and how is the energy provided. Give appropriate examples to illustriate your answer.

*1995-PS-A3 Discuss the role of calcium in muscle contraction. How does it relate to treppe?

*1995-PM-A1 What are the electrical and underlying ionic events that lead to a propagated action potential?

*1994-PM-A5 Explain the generation and maintenance of the resting membrane potential.

1993-SS-A6 Compare and contrast skeletal and smooth muscle contractions.

1993-SM-A2 Describe the structure of the plasma membrane and list its functions.

1993-PS-A5 Explain the ionic basis of action potential in a nerve fibre.

1993-PM-A2 Discuss the cellular and molecular basis of absolute and relative refractory periods.

1992-SS-A1 Explain the ionic basis of the resting membrane potential.

1992-SM-A2 Briefly describe what would happen to the volume of a cell following inhibition of the

Na+-K+-ATPase enzyme (for example, by the glycoside ouabain).

1991-SS-A2 Describe the characteristics of smooth muscle membrane potential and action potential.

1991-SM-A3 Describe mechanism of excitation-contraction coupling in skeletal muscle.

1991-PM-A4 Briefly compare and contrast the process of excitation-contraction coupling in skeletal muscle with that in cardiac muscle.

1990-SS-A2 Describe the different types of smooth muscles with respect to their structure and the naturc of innervation, resting polential and action potential.

1990-SM-A3 What is meant by the all-or-nothing principle? The size of a muscle twitch increases with increasing stimulus intensity. Explain how the above principle may be applied to describe the above statement.

1990-PS-A2 Briefly outline the events that couple excitation to contraction in skeletal muscle.

1989-SS-A6 Explain how excitation-contraction coupling occurs in skeletal muscle.

1988-SS-Al Explain the existence of a potential difference across cell membranes.

1988-SM-A6 Give a concise account of the different types of transport through the cell membrane.

1988-SM-A2 Give a concise account of neuromuscular transmission.

1988-PS-A5 Describe the ways in which post-synaptic potentials may be altered within the CNS. Contrast properties of action potentials with post-synaptic potentials.

1988-PM-A3 Describe the process of excitation-contraction coupling in skeletal muscle.

02 BLOOD AND IMMUNOLOGY
*1997-PS-A2 BD the role of helper T-lympphocytes (CD4+) in an immune response.

*1997-PM-A3 Discuss briefly the processes which prevent blood coagulation within the normal  circulatory system.

*1996-PS-A6 Write concisely on the functions of plasma proteins.

*1996-PM-A2 Discuss concisely the importance of blood groups in blood transfusion.

*1995-PS-A2 Outline the basis of ABO and Rh blood typing.

*1995-PS-A6 Briefly describe the functions of antibodies.

*1995-PM-A4 Briefly explain how blood clot formation is prevented within the normal vascular system.

*1994-PS-A1 Explain the significance of an abnormally prolonged (a) bleeding time 

(b) prothrombin time (c) activated partial thromboplastin time.

*1994-PM-A1 GAAO the factors which affect the rate of erythrocyte production.

1993-SS-B2 Discuss the mechanisms involved in the prevention of blood loss.

1993-SM-A5 Describe the cellular events that lead to the activation of T-cells.

1993-SM-A6 Outline the factors which regulate red blood cell production.

1993-PS-A3 Outline the principles of ABO blood grouping and list the consequences of a mismatched blood transfusion involving these blood groups.

1993-PM-A4 BD the role of helper T-lympphocytes (CD4+) in the immune response.

1993-PM-A1 Outline the sequence of events in the coagulation pathway leading to the formation of a blood clot.

1992-SS-B2 Outline the process of coagulation. Explain how blood coagulation is affected by the following: (a) vitamin K deficiency (b) heparin.

1992-SM-A4 Briefly discuss the consequences of mismatched blood transfusion involving the ABO blood group system.

1991-SS-B1 What cells are involved in an immune response? Discuss their roles and their interactions with one another.

1991-SM-A4 Discuss concisely the genetic basis of antibody diversity.

1991-PM-A2 Explain how hemolytic disease of the newborn may result from Rh incompatibility and describe its possible consequences.

1990-SS-B1 Discuss the fate of hemoglobin after intravascular haemolysis.

1990-SM-A4 Outline the processes of haemostasis. How will these processes be affected in a person deficient in (a) platelets and (b) vitamin K?

1990-PS-A1 Briefly discuss how deficiencies of Vitamin B12 and iron may arise and describe their consequences.

1990-PM-A5 Briefly discuss the role of macrophages in the immune response.

1989-SS-B2 Discuss the functional importance of (1) coagulation factor VIII (2) vitamin K and (3) thrombocytes in haemostasis.

1989-SS-Al Discuss briefly the difference between the primary and the secondary immune response.

1989-SM-A4 Describe the role of the macrophages in the immune response.

1989-SM-A3 Outline the mechanisms which prevent blood clotting in the normal vascular system.

1988-SS-A4 What role does complement play in the immune response?

1988-SS-A3 Discuss the possible consequences when (a) group B blood is transfused into a recipient belonging to blood group A; (b) Rh positive blood is transfused into a Rh negative female recipient.

1988-SM-A4 Describe how the activated partial thromboplastin time may be determined and indicate the disturbances in the coagulation pathway(s) which could prolong it.

1988-SM-A3 Several years following total gastrectomy (removal of the stomach), a patient was found to have the following laboratory values: Haemoglobin concentration: 7.5 g/dL (Normal 12-15), Reticulocyte count: 0.9% , Mean corpuscular volume:118 fL, (Normal 85-99). Briefly outline the physiological disturbances which have led to these abnormalities.

1988-PS-A4 Briefly describe the methods used in measuring (a) prothrombin time, and (b) bleeding time. Comment on the significance of an abnormally prolonged prothrombin time.

1988-PM-A1 Discuss the role of the T lymphocytes in the immune response.

03 CARDIOVASCULAR (inclusive of SPORTS PHYSIOLOGY)
*1997-PM-A4 Give a concise  account of the compensatory responses of the cardiovascular system to heart failure.

*1996-PS-A3 Describe the effects on the cardiovascular system upon standing from a supine position.

*1996-PM-B8 Discuss in detail the regulationof blood flow to tissues.

*1995-PS-B7 GAAO the regulation of arterial pressure in man.

*1995-PM-A6 Describe and explain how cardiac output may be altered by (a) anaemia (b) tachycardia.

*1994-PS-B1 Discuss the factors involved in the regulation of cardiac output.

*1994-PM-B1 Discuss the role of the following in the regulation of arterial blood pressure: (a) kidney 

(b) baroreceptors.

1993-SS-A5 BD the autonomic nervous control of the cardiovascular system.

1993-SS-B3 Discuss the factors involved in the regulation of cardiac output.

1993-SM-B2 Define cardiac failure, and explain how it may lead to the following: (a) oedema ; (b) dyspnea (shortness of breath); (c) enlargement of liver.

1993-PS-A1 Discuss the physiological mechanisms that prevent a significant drop in arterial blood pressure upon standing from a supine position.

1993-PM-B1 Define "circulatory shock". Explain how this condition may be caused by hypovolemia and discuss the compensatory mechanisms that occur during hypovolemic shock.

1992-SS-B1 Write concisely on the cardiopulmonary changes in man in response to exercise.

1992-SS-A4 Give an account of the excitatory and conductive system of the heart that controls cardiac contractions.

1992-SM-B5 Explain why oedema occurs in congestive heart failure.

1991-SS-A5 Give an account of the maximal oxygen consumption (V02 max ) of an individual.

1991-SS-A3 Give an account of the mechanism by which blood flow to a local vascular bed can be regulated.

1991-SM-B1 A 20-year-old man was injured in an accident and lost about a litre of blood. Describe the immediate and delayed compensatory rcsponses that would occur over the course of a week following the accident.

1991-PM-A3 Briefly discuss the mechanisms by which systemic arterial blood pressure is regulated.

1990-SS-A1 Give an short account of the mechanisms involved in homeometric and heterometric regulation of cardiac activity.

1990-SM-B3 What is the vasomotor centre? Discuss its role in helping to maintain cardiovascular homeostasis.

1990-PS-B2 Give an account of the cardiovascular compensatory mechanism which serve to maintain cerebral blood flow following an acute severe haemorrhage.

1990-PM-A2 Briefly describe how the SA node acts as the pacemaker of the heart. Give a short account of the regulation of HR.

1989-SS-A5 Discuss briefly the changes in coronary blood flow during a cardiac cycle.

1989-SM-AS Discuss briefly the regulation of cardiac function by the autonomic nervous system.

1989-PM-B3 Discuss the variations in regulation of human body temperature and cardiorespiratory responses in the following environmental situations: (a) Hot arid desert (b) Deep subterranean mines (c) Tropical rain forest (d) Experimental station in Antarctic (e) Mountaineering in the Andes.

1989-PM-A6 Explain the physiological basis of the changes in cardiac output that occur in the following conditions: (a) exercise (b) standing up from a lying position.

1988-SS-A6 Give a concise account of the factors which affect heart rate.

1988-SM-A5 Describe the factors which help maintain cerebral circulation when systemic blood pressure falls following blood loss.

1988-PS-A6 Write short notes on two of the following (a) Starling's law of the heart (b) arterial baroreceptors (c) the vasomotor centre

1988-PS-A3 Explain how the resting membrane potential of excitable tissues may be affected by changes in extracellular potassium concentration.

1988-PM-A5 Give a brief account of the regulation of coronary blood flow.

04 RESPIRATORY
*1997-PM-B8 Answer both parts of the question.

(a)Give a brief account of the effects of exercise on the diffusion of oxygen from the lungs to the blood. 

(b) The following diagram shows the time course of uptake of oxygen by blood as it moves through a pulmonary capillary. In patient X diffusion is normal and in patient Y diffusion is abnormal. How would oxygen uptake be affected by physical exercise in X and in Y?

*1996-PM-B7 Answer both parts of this question:

(a) Briefly describe the possible effects on the respiratory system when a normal person breathes 100% oxygen at sea level under normal atmospheric pressure.

(b)
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The figure above shows the normal oxygen-haemoglobin dissociaton curve and seven points. Select the point that best fits each of the three descriptions given below, providing reasons for your choices.

(i) mixed venous blood obtained from a person breathing air during moderate steady-state exercise;

(ii) arterial blood from a person with anaemia (haemoglobin concentration 9gm/dL, but otherwise normal). breathing air, at rest;

(iii) pulmonary arterial blood from a normal person at rest, breathing air at sea level, and hyperventilating to a PaCO2 of 20mm Hg.

*1995-PS-A1 Explain how alveolar ventilation may be affected by:

(a) breathing through a snorkel tube with an internal volume of 150ml;

(b) hemi-paralysis of the diaphragm.

*1995-PM-B8 Answer both parts of the question:

(a) Describe the foetal respiratory system and the changes that occur in it after birth. (b) Explain the following: (i) when a ventricular septal defect is present at birth, the magnitude of the left-to-right shunt tends to increase with time during the hours immediately after birth. (ii) hypoxaemia may develop when the pulmonary arterial pressure remains high after birth.

*1994-PS-A3 How is oxygen delivery to tissues affected by (a) anaemia, and (b) hypovolaemia ?

*1994-PM-B2 Explain how respiration may be affected by: (a) the entry of a large volume of air into the pleural space (pneumothorax) (b) left ventricular failure (c) surfactant deficiency.

1993-SS-B1 Describe and explain the changes in volume, flow rates and pressures in the lungs and thorax during normal quiet respiration in the adult.

1993-SM-A3 GABAO the factors which influence the binding of oxygen to hemoglobin.

1993-PS-A2 Describe the factors which play a role in inducing the hyperpnea associated with exercise.

1993-PM-A6 BD the defence mechanisms of the lungs.

1992-SS-B3 Discuss the physiological factors that determine the work of breathing.

1992-SM-B2 With the aid of a diagram, discuss the major mechanisms involved in the regulation of respiration.

1991-SS-B2 Describe the various physiological factors that determine the magnitude of each tidal volume during respiration and indicate how changes in tidal volume may affect alveolar ventilation.

1991-SM-B3 What are the normal values of the pO2 and C02 in the lungs and in arterial and venous blood? Describe the pulmonary factors which maintain normal pO2 and C02 in arterial blood under resting conditions.

1991-PM-A5 What are the partial pressures of oxygen (pO2) of alveolar air, arterial blood and venous blood in a normal individual? Explain how these pO2 values may be affected, if at all, by (a) hypoventilation, (b) abnormal shunting of venous blood into the arterial circulation.

1990-SS-A5 GAAO The importance of pulmonary surfactant in respiration.

1990-SM-B1 Draw the oxygen cascade. Indicate and explain the differences in partial pressure of oxygen. How may the following change the oxygen cascade: (a) Breathing 100% oxygen (b) Obstruction of airways.

1990-PS-B1 Give a detailed account of the normal pulmonary circulation and explain how pulmonary vascuhr pressure may be affected by a) left ventricular failure b) pulmonary valvular obstruction.

1990-PM-B1 Answer both parts a) Describe the abnormal process of oxygen deffusion from alveolar air into blood. How will the partial pressures of oxygen in alveolar air and arterial blood be affected if the alveolo-capillary membrane is thickened and the transit tine of blood through the pulmonary circulation markedly shortened? b)A 48 year old female was known to have interstitial lung disease. Her forced vital capacity (FVC) was 65% of predicted value, forced expiratory volume at first second (FEV1) was 80% of predicted value, and peak expiratory flow rate was 92% of predicted value. The patient was also noted to have smaller than normal lung volumes on her chest X-ray. Interpret these findings and explain how they might have come about.

1989-SS-A2 Explain the importance of pulmonary surfactant in respiration.

1989-SM-B2 Answer both parts of the question. (a) Describe the physiological changes in the respiratory system of the newborn during the first few hours of life. (b) Describe the physiological effects of low atmospheric pressure on the respiratory system.

1988-SS-B3 Answer both parts of the question. (a) How is carbon dioxide transported from the tissues to the lungs for elimination from the body? (b) Explain the importance of pulmonary surfactant in respiration.

1988-SM-B1 Discuss the role of arterial pO2 and pCO2 in the regulation of respiration and indicate how respiration may be affected by (a) an increased C02 concentration in inspired air, (b) ascent to a high altitude where the barometric pressure is 400 mm Hg; (c) depression of the central nervous system by drugs such as barbiturates.

1988-PS-B2 Answer both parts of the question: (a) Discuss briefly the importance of haemoglobin as an oxygen carrier. If arterial blood has a haemoglobin concentration of 5 gm/dL, a pO2 of 100 mmHg, and the oxygen saturation is 95 %, how much oxygen is being transported by 100 ml of blood? (b) Describe the factors that affect the compliance of the lungs.

1988-PM-A2 Give a brief account of the factors affecting the affinity of haemoglobin for oxygen.

05 GASTROINTESTINAL
*1997-PS-B3 Describe the functions of bile and the mechanisms controlling its formation and secretion.

*1997-PM-A2 Describe and explain the consequences of resection (removal) of the terminal ileum.

*1996-PS-A1 Summarize the processes that regulate the absorption of Na+, K+, and HCO3- from the gastrointestinal tract.

*1996-PM-A4 Discuss briefly the regulation of gastric acid secretion.

*1995-PS-A6 Write concisely the regulation of salivary secretion in man.

*1994-PS-B3 GAAO the production and excretion of bilirubin. Explain how hyperbilirubinaemia may occur, giving appropriate examples.

*1994-PM-A2 Describe the physiological actions of gastrin in the human gut.

1993-SS-A1 Explain how gastric secretion is regulated.

1993-SM-A1 DB the synthesis and functions of bile salts in the gastrointestinal tract.

1993-PS-B1 GAAO the physiological mechanisms underlying various forms of hyperbilirubinaemia.

1993-PM-A3 Predict the nutritional deficiencies that result from complete obstruction of the common bile duct.

1992-SS-A2 Outline the regulation of biliary secretion in the human gastrointestinal tract.

1992-SM-B3 What are the components of the gastric mucosa barrier? Describe how the stomach is protected from the high degree of acidity present in the gastric juice.

1991-SM-B2 Briefly describe the mechanism of acid formation in the gastric parietal cell and explain how the gastric mucosa is normally protected from the harmful effects of its secretion.

1991-PM-B1 Write concisely on the physiological consequences of (a) resection of the ileum (b) total gastrectomy (removal of the stomach).

1990-SS-A3 Outline the regulation of pancreatic secretion in the human gut.

1990-SM-A5 With the aid of a diagram explain the mechanism of acid secretion by the gastric parietal cell.

1990-PM-B3 Give an account of the GI motility and its control.

1989-SS-B1 Give an account of the role of GI polypeptide hormones in controlling the function of the GIT.

1989-SM-A1 Briefly discuss the possible effects of total gastrectomy (removal of stomach).

1989-SM-A6 Describe the disturbances of bilirubin metabolism which lead to jaundice when (a) there is obstruction of the common bile duct, and (b) there is excessive red blood cell destruction Name one possible cause for each of these two conditions.

1989-PM-A4 Describe the mechanism of glucose transport in the small intestine.

1989-PM-A2 GAAO The physiological significance of the enterohepatic circulation.

1988-PS-B3 Give a detailed account of the functions of gastric juice and the regulation of its secretion.

1988-PM-A4 Describe briefly the regulation of secretion and the functions of saliva.

06 RENAL
*1997-PS-A5 The osmolality of the glomerular filtrate is similar to that of plasma. Explain how this isotonic fluid, as it passes through the renal tubule, may eventually emerge from the collecting duct (as urine) having osmolalities very different from that of the glomerular filtrate.

*1997-PM-B7 Explain why plasma sodium concentration is often low in patients suffering from:

(a)  adrenal insufficiency (adrenal gland failure)

(b)  uncontrolled diabetes mellitus

(c)  congestive heart failure

*1996-PS-B7 Discuss the role of the kidney in the regulation of water and sodium homeostasis.

*1996-PM-B9 Answer all parts of this question.

(a) In a normal individual, the clearance of inulin was found to be 125 ml/min. Simultaneously, the clearance of substance X was found to be 60 ml/min. Suggest possible explanations for the lower clearance of substance X.

(b) In a patient with severe congestive heart failure, (i) is aldosterone secretion increased? (ii) is urinary potassium excretion increased? Give reasons for your answers.

(c) In metabolic alkalosis, potassium loss from the body usually increases, leading to potassium depletion. Explain why this is so.

*1995-PS-B9 Listed below are five clinical conditions which may be associated with abnormal plasma sodium concentrations. Identify the condition(s) which may cause abnormally low sodium concentrations and explain how the hyponatraemia comes about.

(a) total destruction of the adrenal glands

(b) antidiuretic hormone deficiency

(c) congestive heart failure

(d) impairment of thirst sensation

(e) profuse diarrhoea

*1994-PS-A6 Briefly discuss the role of antidiuretic hormone and of thirst sensation in the maintenance of body fluid osmolality.

*1994-PM-A3 Describe the parasympathetic control of the following: (a) micturition.

1993-SS-A2 Give a brief account of renal handling of glucose.

1993-SM-B3 A 50 years old man has developed renal disease. His plasma creatinine concentration is 9mg/dL (796 (mol/L). The creatinine concentration in a 24 hour urine specimen is 0.92g/L (8130 (mol/L) while the urine volume is 1.2L. (a) Calculate his creatinine clearance (b) Explain the basis of any formula you may use in your calculations (c) Is the calculated creatinine clearance a good index of his actual GFR?

1993-PS-B3 Describe the renal tubular handling of sodium and water.

1992-SS-A3 Describe the factors which help maintain the constancy of the glomerular filtration rate (GFR) despite fluctuations in systemic arterial blood pressure.

1992-SM-A6 Explain why the plasma sodium concentration might be abnormally low in two of the following situations: (a) severe hyperglycaemia (b) congestive heart failure (c) aldosterone deficiency.

1991-SS-B3 Compare and contrast water diuresis and osmotic diuresis, giving one example of each.

1991-SM-A1 Briefly discuss the role of antidiuretic hormone and thirst in the regulation of plasma osmolarity.

1991-PM-A6 Describe briefly the renal tubular handling of sodium. Point out the physiological processes which allow renal sodium excretion to match dietary sodium intake.

1990-SS-B3 GAAO The role of the kidney in maintaining body fluid homeostasis.

1990-SM-B2 GAAO Renal handling of glucose.

1990-PS-A5 Briefly discuss the factors which regulate renal potassium excretion.

1989-SS-A4 Explain the changes in urine volume and osmolality which may result when water intake is restricted.

1989-SM-B3 A patient who has been suffering from renal disease for some time is found to be excreting large amounts of albumin in his urine. Which of the following abnormalities could result from the excessive urinary loss of protein? (a) a urinary sodium excretion which exceeds his sodium intake (b) oedema (c) a serum sodium concentration of 130 mmol/L (normal 135-150 mmol/L) (d) an increased urine volume because of suppression of antidiuretic hormone secretion For the answers you have chosen, explain the physiological events which lead to the appearance of the abnormalities.

1989-PM-B2 Explain the basic principles that allow the renal countercurrent system to achieve a concentrating effect.

1988-SS-A5 Briefly explain how glomerular filtrate rate (GFR) may be measured in a human subject by using the substance inulin.

1988-SM-A1 A patient who has had vomiting and diarrhoea for several days is found to have a plasma sodium concentration of 130 mmol/L (normal 135-150 mmol/L) on admission to hospital. Briefly explain how this abnormality could have come about.

1988-PS-A2 Give a brief account of the control of micturition.

1988-PM-B3 Give a concise account of the physiological processes which help preserve plasma osmolality within the normal range of about 275-290 mOsm/kg of water. Indicate, with reasons, how plasma osmolality may be expected to change, if at all, in the following conditions: (a) diabetes insipidus (antidiuretic hormone deficiency) (b) liver disease with impaired protein synthesis.

07 ACID-BASE

*1997-PS-A6 Describe and explain the changes which may be observed in arterial pCO2, [HCO3+], and pH when carbon dioxide retention occurs in a patient with chronic obstructive lung disease.

*1995-PM-B9 A 17 year old boy with profound muscular weakness is found to have the following laboratory values:

   Lab Values    Normal Range
serum sodium

 136 mmol/L
 (135-145)

serum potassium
 1.6 mmol/L
 (3.5-5.0)

serum chloride 

114 mmol/L
 (100-108)

serum bicarbonate
 12 mmol/L
(24-28)

arterial pCO2

 40 mmHg 
(35-45)

arterial pH 

7.10 

(7.35-7.45)

(a) Identify the acid-base disturbance(s) present in the patient, giving reasons for your answer. (b) The patient is known to have a condition which impairs the renal tubular secretion of hydrogen ions. In the light of this information, explain all the acid-base and electrolyte abnormalities observed.

*1994-PM-B3 A patient with severe congestive heart failure was found to have low blood pressure and pulmonary oedema. Before treatment was initiated, his blood chemistries were as follows:

Arterial blood
            Value 
           Normal range
pH 


7.00

 7.35 - 7.45

pCO2, mmHg 

42 

    35 - 45

[HCO3-], mmol/L
10

    22 - 28

Serum
[Na+],mmol/L

130 

 135 - 150

[K+],mmol/L

 4.9

  3.5 - 5.0

[Cl-],mmol/L 

 95

  95 - 105

Provide possible explanations for the abnormalities observed.

1993-PM-B3 For each of the following three patients (A,B, and C), select one set of laboratory values (a,b,c, or d) which is most likely to be observed in that patient. Give reasons for your choice and offer possible explanations for the abnormalities observed in each case.

A. A patient with severe heart failure who has low systemic arterial pressure (systolic 60 mm Hg, diastolic 35 mm Hg) and pulmonary oedema (fluid accumulation in the alveoli of the lungs)

B. A patient with long-standing obstructive lung disease who develops severe diarrhoea several days before admission

C. A 40 year old man with high blood pressure and muscular weakness

Lab Values
Normal
a
b
c
d

Serum






[Na+],mmol/L
135 - 150
148
140
135
135

[K+],mmol/L
3.5 - 5.0
2.7
3.4
5.0
3.0

[Cl-],mmol/L
95 - 105
101
100
96
110

Arterial blood






pH
7.35 - 7.45
7.48
7.34
7.00
7.23

pCO2,mmHg
35 - 45
48
40
42
48

[HCO3-],mmol/L
22-28
36
10
10
20

1991-PM-B03 For each of the three patients described below (i, ii, iii), select one set of laboratory values from among the four provided (A,B,C or D) which is most likely to be derived from the patient. Give reasons for your choices.

i. a patient who suffered severe haemorrhage following a road traffic accident and went into shock.

ii. a patient with poorly controlled diabetes mellitus and chronic obstructive lung disease

iii. a patient with an adrenal tumour which secretes excessive amounts of aldosterone.

Arterial blood
Normal range
A
B
C
D

pH
7.35-7.45
7.46
7.28
7.56
7.14

pCO2 (mmHg)
35 - 45
46
26
24
36

[HCO3-],mmol/L
22 - 28
32
12
21
12

1990-PM-A6 A previously healthy 40 year old lady developed severe vomiting for the previous 3-4 days and on admission to hospital was found to have a diastolic pressure of 70 mmHG systolic and 40 mmHG diastolic. Of the 3 sets of laboratory values given below (A,B and C), which was most likely to be derived from the patient? Give reasons for your choice.

Lab Values
Normal
A
B
C

Venous serum





[Na+],mmol/L
135 - 145
138
136
145

[K+],mmol/L
3.5 - 5.0
4.0
3.8
3.5

[Cl-],mmol/L
100 - 106
102
113
85

Arterial





pH
7.35 - 7.45
7.39
7.25
7.32

pCO2,mmHg
35 - 45
41
24
28

[HCO3-],mmol/L
22-28
24
10
14

1989-PM-B1 A 70-year old female was admitted to the hospital for complaints of breathlessness and swelling of both ankles for about 4 days. She had a past history of essential hypertension for many years and was diagnosed to have congestive heart failure on admission. Her blood gases and acid-base status on this admission were: pH 7.24, pC02 68 mm Hg, pO2 57 mm Hg, Bicarbonate 28.2 mEq/l. (a) Describe the possible underlying pathophysiological events that led to her breathlessness and ankle oedema. (b) Interpret the blood gases and acid-base results. Briefly explain the renal compensatory mechanisms for the altered pH.

1988-PS-A1 A patient is found to have the following arterial blood gas values on admission to hospital: pH 7.47, pC02 66 mmHg, [HCO3-] 48 mEq/L. Analyse these values to determine the acid base disorder or disorders present. Give reasons for your answer and suggest possible causes for this patient's condition.

1987-PM-A6 An elderly man with long-standing severe obstructive lung disease developed oedema of the ankles & was given, among other things, a diuretic as part of his treatment. Of the 3 sets of lab values given below, which set is most likely to be derived from this patient?


A
B
C

Arterial pH
7.52
7.40
7.42

Arterial CO2  / mmHg
49
40
65

Arterial HCO3- mmol/L
40
24
41

For the answer you have chosen, explain the abnormal values, if any, observed.

08 ENDOCRINOLOGY
*1997-PM-A5 Describe briefly the physiological consequences of increased thyroid hormone secretion.

*1996-PS-B9 Describe the endocrine consequences of sectioning the pituitary stalk.

*1996-PM-A5 Discuss briefly the regulation of blood glucose concentration following a prolonged fast.

*1995-PS-B8 Discuss the physiological consequences of insulin deficiency.

*1995-PM-A5 Explain what is the T3 resin uptake test and its significance in assessing thyroid function.

*1994-PS-B2 Answer both parts of the question (a) Describe briefly the physiological effects of deficient insulin secretion (b) Give an account of the regulation of aldosterone secretion.

1993-SS-A3 Outline how growth hormone secretion is controlled and list its actions.

1993-SM-B3 Answer both parts of the question. (a) GABAO the functions of insulin (b) Describe concisely the physiological responses that defend the body against hypoglycaemia.

1993-PS-B2 Briefly discuss the functions and the regulation of secretion of the following hormones: (a) prolactin (b) parathyroid hormone.

1992-SS-A6 Explain how cortisol and epinephrine from the adrenal gland help a person to respond to stress, eg. physical danger or surgery.

1992-SM-B1 What is the mechanism of action of thyroid hormones at a cellular level? Describe the effects of thyroid hormones on each of the following: (a) heart rate and contractility (b) the development and function of the nervous system (c) metabolic rate and heat production.

1991-SS-A1 Give and account of the regulation of the secretion and the functions of insulin.

1991-SS-A4 Briefly describe the physiological roles of secretin.

1991-SM-A2 Briefly describe and explain the physiological consequences of excessive aldosterone secretion.

1990-SS-A4 Briefly describe the production and functions of aldosterone.

1990-SM-A6 What are the harmful effects of hypoglycaemia (excessively low blood glucose level) ? Briefly describe the physiological role of hormones in the prevention of hypoglycaemia.

1990-PS-A3 Concisely discuss the physiological role of secretin.

1989-SS-B3 Discuss the physiological regulation of somatomedin secretion. Describe an important role for growth hormone in the adult.

1989-SM-B1 Answer both parts of the question. (a) Briefly describe the physiological role of prolactin and the regulation of its secretion. (b) Give a brief account of somatostatin and its possible physiological role.

1989-PM-A1 GAAO The physiological role and functions of glucagon.

1988-SS-B2 Give an account of the regulation of secretion and the functions of thyroid hormones.

1988-SM-B3 Discuss the role of the adrenal gland with respect to the maintenance of (a) extracellular fluid volume, and (b) blood glucose concentration .

1988-PS-B1 Describe and explain the physiological consequences of removal of the pituitary gland in an adult male.

1988-PM-B1 Discuss in detail the endocrine regulation of blood glucose concentration.

09 REPRODUCTIVE PHYSIO

*1997-PS-B2 Discuss the homonal regulation of the menstrual cycle.

*1977-PS-A1 Describe briefly the physiological function of the placenta.

*1997-PM-A6 Describe the physiological principles underlying the use of cyclical oral oestrogens in contraception.

*1996-PS-A4 Discuss briefly the physiological functions of oxytocin.

*1996-PM-A6 GABAO the process of oogenesis.

*1995-PM-A2 Give a concise account of spermatogenesis.

*1994-PS-A2 Briefly discuss the role of testosterone in male sexual development.

*1994-PM-A6 DB the physiological changes seen at menopause.

1993-SS-A4 Discuss the hormonal changes leading to normal ovulation. What are the physiological effects of the high oestrogen levels in the week preceding ovulation.

1993-SM-A4 DB the action of oxytocin.

1993-PS-A6 WSNO: (a) Mullerian inhibiting substance (or mullerian regression factor); (b) inhibin.

1993-PM-A5 Discuss the actions of testosterone on the development of male genitalia (a) during foetal life, and (b) during puberty.

1992-SS-A5 Describe the hormonal regulation of lactation and milk let-down in a breast-feeding mother.

1992-SM-A1 What is male pseudohermaphroditism? Briefly discuss the causes of this condition.

1991-SS-A6 What are the main fns of human chorionic gonadotropin (hCG), human chorionic somatomammotropin (hCS), estrogens and progesterone during gestation?

1991-SM-A6 Briefly describe the major hormonal and physical changes that take place at puberty in males.

1991-PM-A1 Discuss the role of Sertoli cells in spermatogenesis.

1990-SS-B2 Discuss the regulation of gonadotropin secretion in the adult (postpubertal ) female.

1990-SM-A2 Describe the roles of prolactin and oxytocin in lactation.

1990-PM-A4 DB the processes involved in the differentiation of male and female internal genitalia.

1989-SS-A3 What are the indicators of ovulation and why is it important to determine whether ovulation has occurred?

1989-SM-A2 With the aid of a diagram, describe the role of the foeto-placental unit in the synthesis of steroid hormones during pregnancy. What are the effects of these hormones on the gravid (pregnant) uterus?

1989-PM-A3 Describe the functions of the two major polypeptide hormones secreted by the placenta during pregnancy.

1988-SS-A2 Give a concise account of physiological hyperbilirubinaemia of the newborn.

1988-SM-B2 (a) Describe and explain briefly the physiological changes that occur in the male during sexual intercourse. (b) Explain how variations in the circulating concentrations of hormones during the menstrual cycle lead to ovulation.

1988-PM-B2 Answer both parts of the question. (a) Describe and explain the changes that take place in the foetal circulatory system at and shortly after birth. (b) The external genitalia of a female foetus may occasionally become masculinized. Explain, giving examples, how this may come about.

10 NEUROPHYSIOLOGY

*1997-PS-A3 what is the general function of the cerebellum and the basal ganglia in the control of body movement? Describe briefly the movement disorders arising from lesions of the cerebellum and basal ganglia.

*1997-PM-B9 Answer all parts of the question.

(a)  Can colours be clearly observed in moonlight? Explain your answer

(b)  Explain the phenomenon of postrotatory nystagmus

(c)  What aspects of muscle contraction are encoded in the primary motor corex?

(d)  Briefly describe a possible cellular mechanism in the hippocampus which may be involved in learning and memory.

*1996-PS-B8 (a) Decribe the vestibulo-ocular reflex. (b) The reflex can also be evoked if a subject is rotated in a chair. During the period when rotation is at a constant speed, will this reflex be observed? Explain your answer.

*1996-PM-A1 Briefly explain the following: (a) the analgesia due to stimulation of large-diameter afferent nerve fibres (b) the high acuity of the cone system (c) the hypotonia observed in patients with cerebellar lesions (d) the adaptation of activity in pacinian corpuscles

*1995-PS-A4 Which is the dominant hemisphere for language in most humans? Name two areas in the dominant hemisphere which are involved in language function and describe the language disturbances which may result when these areas are damaged.

*1995-PM-B7 Discuss the role of the vestibular system in the regulation of body balance and eye movement.

*1994-PS-A5 Give a brief account of colour vision.

*1994-PM-A4 Briefly outline the functions of the cerebellum.

1993-PS-A4 GAAO excitatory and inhibitory post-synaptic potentials (EPSPs & IPSPs).

1993-PM-B2 Give a concise account of the physiology of pain under the following heading: (a) pain sensation (b) types and qualities of pain (c) pain receptors and pathways for pain transmission (d) mechanisms for the central inhibition of pain.

1991-PM-B2 Write concisely on the characteristics of pain receptors. How is pain transmitted and modulated within the nervous system?

1990-PS-B3 Explain, with illustrations, the following features of signal relay on the central nervous system: (a) facilitation (b) occlusion (c) convergence (d) divergence (e) prolongation of signal by after discharge (f) reverberatory (oscillatory) circuit (g) fatigue

1990-PS-A4 Give a short account of the function of hair cells as signal transducers in the cochlea.

1990-PM-B2 Answer both parts of the question. (a) Compare and contrast the characteristics of upper motor neurone lesions with those of lower motor neuron lesions (b)Give a concise account of the transmission of pain signals into the central nervous system and the mechanism for pain control which exist in the CNS.

1990-PM-A1 Explain the ionic basis of excitatory potential (EPSPs) and inhibitory postsynaptic potentials (IPSPs).

1989-PM-A5 Write briefly on the functional properties of spinal cord alpha motor neurones.

1988-PM-A6 What are the differences between "fast" and "slow" pain? Briefly describe the mechanisms within the central nervous system which may modify pain transmission and perception.

11 AUTONOMIC NERVOUS SYSTEM
1990-SM-Al WASAO The effects of the autonomic nervous system on: (i) the eye (ii) exocrine glands.

12 ENVIRONMENTAL PHYSIOLOGY

*1996-PS-A5 Describe briefly the physiological mechanisms that are initiated when the body is cooled below approximately 37(C.

*1995-PM-A3 Describe the responses of the body on exposure to heat.

*1994-PS-A4 Briefly summarise the role of the autonomic nervous system in body temperature regulation.

1992-SM-A3 What are the long-term effects of weightlessness?

1990-PS-A6 Write a concise account of the possible consequences of exposure to hyperbaric oxygen.

1990-SS-A6 Explain the process of chemical thermogenesis.

1988-SS-B1 Give a detailed account of the mechanisms which operate to maintain normal body temperature.

