Physiology – 111 Questions
Acid Base

· Explain the role of haemoglobin as a buffer(92j) (03a)  

· Explain how a metabolic acidosis develops in hypovolemic shock. Describe the consequences of this metabolic acidosis to the body(98j)  

· How does a fall in temperature influence blood gas solubility and acid base values?(98m) (99j)  
Cellular Physiology

· Outline the factors contributing to the generation and maintenance of the resting membrane potential(96m) (02m)  

· Describe the mechanism of action of G-proteins in the cell(97j)  

· Describe the structure and function of G-proteins.(00j)  

· Briefly describe the structure of mitochondria. Outline the metabolic processes that occur in the mitochondria(98j)  

· Briefly describe the NMDA (N-methyl d-aspartate) receptor and its physiological role in the CNS(98m) (03j)  

· Describe the structure and function of voltage gated ion channels.(01a)  

Cardiovascular

· Explain the physiological processes which cause oliguria in response to hypovolemic shock(95j) (02m)
· Explain briefly how oxygenation of organs can be maintained during isovolaemic haemodilution(96j)  

· Draw a pressure volume loop for a left ventricle in an adult and state the normal pressures and volumes. Outline the information which can be obtained from a pressure volume loop and how such a loop can be constructed.(96m)  

· Explain briefly the effects of IPPV on (left 2001A) ventricular output(96j) (98m) (01a)  

· List the determinants of coronary artery blood flow. Briefly compare the phasic blood flow in the left and right coronary arteries(97m)  

· Describe the compensatory mechanisms in a fit person moving from supine to erect position(98j)  

· Draw both an aortic root and a radial artery pressure waveform on the same axis. Explain the differences between them.(99j)  

· Describe the autonomic innervation of the heart and direct effect of autonomic stimulation on cardiac function(99m)  

· Describe the role of baroceptors in the control of systemic arterial blood pressure.(00j) (03j)  

· Explain the effects of IPPV on left ventricular output.(01a)  

· Explain briefly how oxygenation of organs can be maintained during isovolaemic haemodilution(02a)  

· Draw a labelled diagram of cardiac muscle action potential highlighting the sequence of changes in ionic conductances. Explain the terms "threshold", "excitability", and "irritability" with the aid of the diagram(02a)  

· Draw a pressure volume loop for the left ventricle in a normal adult. Outline the information that can be obtained from such a loop.(02j)  

· Outline the factors that determine coronary vascular resistance.(02j)  

· Explain the mechanisms that maintain cerebral blood flow on moving from a supine to a standing position.(03a)  

· Describe the effects of tachycardia on myocardial oxygen supply and demand in the normal heart.(03j)  

Central Nervous System

· Define cerebral perfusion pressure and explain the clinical implications of this pressure(94m) (96m)  

· List the factors which determine intracranial pressure and explain briefly how it is controlled(95j) (97j)  

· Explain briefly the physiological mechanisms whereby an action potential arriving at a synapse might not be conducted(96j)  

· Explain the mechanisms that maintain CBF on moving from supine to standing position(96j) (99j)  

· Describe the structure and function of voltage sensitive ion channels(97m)  

· What is saltatory conduction and what are the advantages of this type of conduction?(97m)  

· Briefly outline the physiological control of intra-ocular pressure(00j)  

Endocrine

· Describe the physiological actions of thyroid hormones.(03a)  

· Outline the actions of insulin that affect fat metabolism.(00j)  

Fluid & Electrolytes

· Explain the local effects of a decrease in plasma colloid osmotic pressure in a skeletal muscle capillary bed(97j)  

· Briefly discuss the role of plasma proteins(98j)  

· Explain the significance of plasma oncotic pressure in capillary fluid dynamics(99m)  

· Outline the determinants and regulation of extracellular fluid volume.(01m)  

· Describe how the body detects and responds to water deficits/(01m)  

Gastrointestinal

· What factors oppose gastro-oesophageal reflux?(97m )  

· What physiological factors contribute to lower oesophageal sphincter competence and tone?(99j) (02m)  

· Describe the factors influencing hepatic blood flow(99m) (03a)  

· Describe the control of gastric emptying (00m)  

· Give a brief account of the mechanisms which regulate gastric secretion.(02j)  

· Outline the mechanism of secretion of hydrochloric acid by the stomach. Briefly describe how secretion of hydrochloric acid by the stomach is controlled.(03j)  

Haematology
· Briefly explain the mechanisms that prevent blood clotting in intact blood vessels(95m) (99m)  

· Briefly outline the role of platelets in haemostasis(97m)  

· Briefly describe the breakdown of haemoglobin after RBC lysis(00m)  

· Outline the principles of compatibility testing of allogenic (homologous) blood for transfusion.(00j)  

· Explain the main difference between the intrinsic and extrinsic pathways of coagulation.(01a)  

· Briefly explain the changes that occur in stored whole blood.(02j)  

Immunology

· Briefly describe the complement system(97j)
Maternal Physiology

· Describe the physiological changes that occur in respiratory function during pregnancy, and what significance these changes have to anaesthesia(95m) (01a)
Measurement

· Outline the principles of a pneumotachograph. What is the accuracy of this device?(95m) (02m)  

· Briefly describe the measurement of blood pressure using an automated oscillometric NIBP monitor. Briefly outline the problems of this type of monitor(96m)  

· Briefly describe the differences between laminar and turbulent flow. List the factors that increase the probability of turbulent flow(97j)  

· Explain the physical principles of ultrasound imaging(98j)  

· Briefly explain the principles of Doppler ultrasound used to measure CO using echocardiography(98m)  

· Describe how the partial pressure of oxygen in a blood sample is measured using a Clark electrode(99j)  

· Differentiate between heat and temperature. Explain briefly the principles of a mercury thermometer, indicating its advantages and disadvantages(99m)  

· Explain how CO can be measured using the thermodilution technique(00m)  

· Briefly describe the principles and sources of error in the measurement of arterial blood pressure using an automated oscillometric non-invasive monitor.(00j) (03a)  

· Briefly describe the measurement of pH in a blood sample using a pH electrode(01m)  

· Explain the principle of ultrasound imaging.(02j)  

· Briefly describe the potential causes of a difference between measured end-tidal and arterial pressure difference of carbon dioxide.(03j)  

Muscle Physiology

· Briefly describe the structure of a mammalian skeletal muscle fibre and explain how its structure is related to its contractile function. (do not describe excitation contraction coupling)(98m)  

· Briefly describe the difference between a single twitch and a tetanic contraction in a skeletal muscle fibre. Include in your answer the physiological basis for the development of a tetanic contraction(00m)  

· Briefly discuss the relationship between structure and function in skeletal muscle.(00j)  

· Briefly describe the effect of resting muscle length and load conditions on the tension generated by skeletal muscle. How do these factors affect the velocity of shortening?(01m)  

Neonatal

· Indicate the sequence of the physiological changes to the foetal circulation at birth and briefly describe the mechanisms which account for these changes(97j) (01m)  

· Explain the Bohr and Haldane effects in transplacental gas exchange(99m)  

· Explain the Bohr and Haldane effects in transplacental gas exchange(02j)

Nutrition & Metabolism

· Briefly explain how an "oxygen debt" arises and how the body deals with it(96j)  

· Compare the effect of a 6 hr fast from food and fluids with those of a 24 hour fast in a healthy adult(96m)  

· Outline the actions of insulin that affect fat metabolism(98m)  

· Describe the fuel sources used during early and sustained fasting in man.(01a)  

Renal Physiology

· Briefly outline the role of the kidneys in the regulation of body water(95m) (99j) (03j)  

· Describe the concept of renal clearance and its use to estimate GFR(98j)  

· Describe the process of tubuloglomerular feedback(98j)  

· Describe the factors governing GFR(98m)  

· Explain how the kidney handles glucose. Describe the physiological consequences of glycosuria(99m) (01a)  

· List the hormones that regulate renal tubular reabsorption and describe their action and site of action(00m)  

· Describe the factors governing glomerular filtration rate.(00a)  

· Briefly describe the functions of renin and angiotensin.(02j)  

· Describe the functions of the loop of Henle, including the physiological mechanisms involved.(03a)  

Respiratory

· Draw a respiratory flow volume loop and outline how it is obtained. Briefly explain the physiological mechanisms involved in the concept of flow limitation(96j)  

· Explain the causes of differences between measured end-tidal and arterial partial pressures of carbon dioxide(96j)  

· List the normal values for mixed venous blood gases and explain briefly the factors determining mixed venous oxygen tension(96m)  

· Explain the factors influencing the distribution of ventilation during the inhalation of 500mol of air from FRC in the erect posture(97j)  

· Compare the effect of arterial blood carbon dioxide and oxygen levels on V/Q inequalities(97m)  

· Describe the gravity dependent processes which affect pulmonary blood flow. What changes take place when the pressure increases in the pulmonary vessels?(97m)  

· Describe the role of haemoglobin in the carriage of carbon dioxide(97m)  

· Draw a flow/volume loop for a maximally forced expiration with healthy lungs from a) TLC b) FRC. Explain your curves(98m)  

· Describe the factors that affect airways resistance(98j) (99j) (03j)  

· Describe the ways carbon dioxide is carried in the blood(99j)  

· Describe the factors that affect the transport of oxygen and carbon dioxide from the alveolus to blood(99m)  

· Briefly describe the factors that influence the partial pressure of oxygen in mixed venous blood(00m)  

· Describe the important determinants of the work of breathing in an adult human at rest. Explain how to minimise the work of breathing(00m)  

· What is the normal value for pulmonary vascular resistance? Outline the physiological factors that influence PVR(00m)  

· Draw an expiratory flow volume curve for a forced expiration from total lung capacity. Describe its characteristics in people with normal lungs, as well as those with obstructive and restrictive lung disease.(00j)  

· What are the physiological consequences of decreasing FRC by one litre in an adult?(01m)  

· Describe the determinants of work of breathing in an adult human at rest.(01a)  

· Define "venous admixture". Briefly explain how venous admixture influences arterial oxygen tension and how an increase in inspired oxygen concentration may affect this.(02a)  

· List the physiological factors which increase respiratory rate. Include a brief explanation of the mechanism by which each achieves this increase.(02j)  

· Outline the physiological factors that influence pulmonary vascular resistance.(02j)  

· Describe the factors affecting lung compliance.(03a)  

· Explain the difference between perfusion limitation adn diffisuion limitation in the transfer of gas between alveolus and pulmonary capillary. Outline the factors that determine whether gas transfer is perfusion or diffusion limited.(03j)  

Thermoregulation

· Explain briefly the role of the skin in maintaining a normal body temperature(96j)  

· Define thermoneutral zone. Briefly explain how the body regulates temperature when the ambient temperature exceeds the thermoneutral zone(96m) (03a)  

· Briefly describe the influence of GA on intraoperative temperature regulation(97j)  

· Explain briefly the role of the skin in maintaining normal body temperature.(01m)  

