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General Physiological Principles

Perusal time: fifteen (15) minutes

Time allowed: two (2) hours after perusal

Answer four (4) from the six (6) questions only
All questions are of equal value 
Subsections of questions are of equal value unless stated otherwise

Paper One — Veterinary physiology 

Answer four (4) from the six (6) questions only. All questions relate to mammals.
1.
Outline the key differences in body fluid composition between intracellular fluid, interstitial fluid and plasma, and explain how these differences are established and maintained.

2.
Explain in detail the mechanisms involved in the respiratory and renal regulation of acid–base balance.

3.
Choose any five (5) of the hormones listed below. For each hormone chosen, describe the site(s) of production and/or release, the main factors that regulate this, the target tissue(s) or organs, and briefly explain the principal actions of the hormone:

· antidiuretic hormone

· aldosterone

· atrial natriuretic peptide

· secretin

· cholecytokinin 

· prolactin

4.
Describe how the retina processes light signals entering the eye into electrical signals, and explain the regulation of pupillary constriction and dilation, including the specific neural pathways involved. 

5.
Insulin is secreted from pancreatic β cells and regulates glucose uptake by some tissues. Compare glucose uptake mechanisms in hepatocytes, neurons, skeletal myocytes and adipocytes, commenting on the role of insulin in glucose uptake in each tissue.

6.
Describe the structure of the exocrine pancreas and show the origin of the various components of pancreatic fluid. Briefly explain the function of each component, and describe in detail how the composition and flow of pancreatic secretion are regulated.
End of paper
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Applied and Comparative Physiology

Perusal time: fifteen (15) minutes

Time allowed: two (2) hours after perusal

Answer five (5) questions only

Three (3) questions must be from Part A and two (2) questions must be from Part B
All questions are of equal value 
Subsections of questions are of equal value unless stated otherwise

Paper 2: Veterinary physiology

Part A: Applied physiology

Answer three (3) from the following five (5) questions only. Each question is worth 20 marks.

1.
Using nutritional secondary hyperparathyroidism in horses as the example, explain the regulation of calcium and phosphorus metabolism in domestic animals.

2.
Explain the mechanism by which hydrochloric acid is secreted by gastric oxyntic (parietal) cells, the neurohormonal regulation of secretion and how dysfunction of the mechanisms that normally protect gastric glandular mucosa from acid damage can lead to gastric ulceration in horses. (An explanation of ulceration involving the non-glandular mucosa in horses is not required). 

3.
Pituitary pars intermedia dysfunction, associated with secondary hyperadrenocorticism, is a common problem in old horses, particularly pony breeds. Explain the normal function of the pituitary pars intermedia in horses and the pathophysiology of the dysfunction that occurs in older horses. List the range of clinical signs that may be seen in horses with pituitary pars intermedia dysfunction and, where the mechanisms have been established, relate the clinical signs to the pathophysiology. 

4.
Relate the generation and spread of normal cardiac electrical activity to what would be seen on a standard surface electrocardiogram (ECG) and to the sounds that would be heard on auscultation of a normal equine heart. Compare ECG and auscultatory findings in a horse with atrial fibrillation with those you have described and relate these changes to altered electrical activity within the heart. 

5.
Horses may demonstrate arterial hypoxaemia (decreased ρaO2) during or shortly after strenuous exercise, while arterial carbon dioxide partial pressure is unchanged or may vary only slightly. Explain how each gas is transported in the blood, including factors that affect the efficiency of gas exchange and transportation during exercise. Explain why changes in the partial pressure of each gas may be observed following exercise.

Continued over page
Part B: Comparative physiology

Answer two (2) from the following four (4) questions only. Each question is worth 20 marks. 

1.
Compare respiratory tract structure and function in birds and mammals by explaining how a bar-headed goose can fly over the Himalayas, whereas humans can barely scale the peaks without supplementary oxygen.

2.
Reptiles are traditionally regarded as ‘cold blooded’. Contrast physiological and behavioural adaptations for thermoregulation between ectotherms and endotherms. 

3.
Contrast the renal handling of nitrogenous waste in reptiles, birds and mammals. 

4.
Compare the digestion of carbohydrates and proteins by ruminants and monogastric herbivores and relate this to common feeding practices. 

End of paper
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