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Paper 1: Veterinary applied pharmacology
Answer five (5) from the six (6) questions only. 
Clinical trials and statistics
1.
A nonsteroidal anti-inflammatory drug, ‘ACVSc08’, has been tested for efficacy in pain relief for joint lameness in horses. The details of the trial are listed below.

	Study design
	Multicentre, blinded, placebo-controlled, prospective clinical trial.

	Animals
	Client-owned horses.

	Inclusion criteria
	Clinical lameness attributable to a single, specific joint.

	Study primary response variable
	The mean peak vertical force (mPVF) of each horse’s lame limb was evaluated using a validated force-plate analysis system and computer software.

	Treatment
	The investigatory veterinary product was given orally at a dose of 1.0 mg active/kg q 12 hours.

	Schedule
	Day 0 for each horse was defined as the first day that the investigatory veterinary product or placebo was administered to the horse. Baseline force-plate data were collected before treatment administration, on Day –1. Each horse was evaluated daily for 6 days using the same method.

	Statistics
	The significance level for the study was P (0.05.

	Results
	15 clinical investigators contributed 122 horses to the study.


Table 1: Mean and standard deviations for the percentage increase in the mean peak vertical force (%mPVF)

	Treatment day
	%mPVF (SD)

	
	Placebo
	ACVSc08

	Day 0
	6.8 (2.0)
	6.9 (1.4)

	Day 1
	7.0 (1.8)
	7.3 (1.3)

	Day 2
	6.9 (1.9)
	10.6 (1.9)

	Day 3
	7.9 (1.9)
	12.6 (1.3)

	Day 4
	8.0 (1.8)
	12.5 (1.2)

	Day 5
	9.4 (0.9)
	13.2 (1.2)


Question one continued over page


Discuss, in detail, the statistical analysis of this study. Within the clinical context of this trial, be sure your answer considers the relevant characteristics of the study population; the hypotheses being tested; the formal classification of statistical errors and their interpretation in the context of this study; appropriate alternative statistical methods for analysis of this study and their different governing assumptions; the interpretation of these statistical tests if the final P-value was P=0.04; and the experimental design factors that might invalidate the results.

Drug delivery 

2.
Describe, compare and contrast clinically available and other researched modes of local drug delivery to the leg of the horse. Include in your answer examples of appropriate drug and delivery choices in common use, and discuss the potential for improved therapy by use of newer or other researched modes.

Pharmacokinetics

3.
You are asked to review a manuscript before its publication. The author performed a pharmacokinetic study on a new compound for use in cattle. Because the compound is intended for oral use, he dosed the drug by the oral route only, and collected hourly plasma samples for 12 hours from each animal for drug analysis. The measured plasma concentrations were then pooled by time point and a pharmacokinetic analysis performed. In his paper, the author states:


Following oral administration, the drug was well absorbed with an absorption half-life of 1.7 hours. Computer analysis also indicated that a two-compartment open pharmacokinetic model with a mean elimination half-life of 8.2 hours best described the data. The associated volume of distribution was 0.8 L/kg, indicating excellent tissue distribution ...

a) What errors in methods and/or overstatements of results has the author made with regard to the following statements:
· ‘was well absorbed with an absorption half-life of 1.7 hours’
· ‘a two-compartment open pharmacokinetic model’
· ‘volume of distribution was 0.8 L/kg, indicating excellent tissue distribution’
· ‘elimination half-life of 8.2 hours’.
b) A drug with a high affinity for kidney tissue or one that undergoes redistribution can often be interpreted best according to a three-compartment open model. Provide the general rate equation for this model’s concentration–time profile after intravenous administration. Define each parameter of the equation. Explain how each parameter is calculated, and discuss how the model fit is best arrived at. 
Question three continued over page
c) Discuss the precision of calculation of area under the plasma concentration–time curve (AUC) by the various modifications of the trapezoidal rule and by model-dependent formulae.

d) For situations with dose-dependency and/or enterohepatic cycling, discuss the effect of the property on the accuracy of compartment-independent (noncompartmental) methods for pharmacokinetic data analysis.

e) List two (2) pharmacokinetic mechanisms that may cause nonlinearity in elimination, and one (1) other mechanism that can cause nonlinearity in each of absorption and distribution. 

f) What is meant by ‘flip-flop kinetics’ and how do you prove that it is occurring?

Antimicrobial resistance
4.
The introduction of antimicrobial agents in human and animal clinical medicine has been one of the most significant achievements of the twentieth century. However, shortly after their introduction, drug resistance began to emerge and now antimicrobial resistance is a global public health problem that threatens human and animal health and should be considered seriously. 


Major economic losses and animal welfare problems could arise in veterinary medicine if antimicrobial resistance reaches a comparable critical level. Because the use of antimicrobial drugs in veterinary medicine may result in the transfer of resistance to humans, it is likely that the so-called ‘reserve-antimicrobial drugs’ (carbapenems, ketolids, oxazolidinones, glycylcyclines) will be restricted to use in human medicine. The minimal, strictly necessary and rational use of the available antimicrobial drugs should be encouraged in veterinary practice. However, implementing such a policy is not easy, because it requires knowledge of the epidemiology and development of antimicrobial resistance. Answer all the following:
g) Describe the genetic determinants of antibiotic resistance.
h) Describe transposons and integrons and briefly discuss their functions.
i) Describe some examples of biochemical mechanisms of resistance to antimicrobials.
j) List and describe briefly the concept of cross resistance.
k) Describe some pathogens for which antimicrobial resistance has become a concern. Include in your answer examples for which there is concern of transfer of their resistance between animals and humans.
Continued over page

Principles of pharmacodynamics

5.
Pharmacodynamics deals with the study of the biochemical and physiological effects of drugs and their mechanism of action. The majority of drugs exert their effects by interacting with macromolecular components of the organism. A thorough analysis of drug mode of action can provide the basis for both the rational therapeutic use of a compound and the design of new and superior therapeutic agents. 


Drug effects can be mediated via specific physiological receptors that normally regulate hormone or neurotransmitter action or protein involved in transport processes. Many drugs can act independently of receptor binding by acting as, or interfering with, a false substrate for enzymatic pathways, or by dampening enzyme reactions. In some cases, drugs can act by virtue of their unique physiochemical properties. Answer all the following:
l) Describe the basis of drug–receptor interactions, and the definitions of ‘affinity’, ‘intrinsic activity’ (‘efficacy’) and ‘potency’.
m) Describe specific examples of the types of protein and nonprotein targets for drug binding.
n) Define each of the following and briefly describe the mechanism by which the effect is produced at a receptor:

· agonist
· antagonist
· partial agonist 
· inverse agonist. 

o) Briefly define the major receptor classes and describe in detail the molecular aspects of binding and receptor transmission for each class.
p) Describe the mechanisms of receptor regulation.
Parasiticides

6.
Recently, Alvarez et al (2004) wrote:

The pharmacokinetics of an anthelmintic drug include the time course of drug absorption, distribution, metabolism and elimination from the host and determine the concentration of the active drug that reaches the location of the parasite. However, the action of the anthelmintic also depends on the ability of the active drug to reach its specific receptor within the target parasite ...

Discuss the interplay of host pharmacokinetics and parasite drug handling, using examples of commonly used parasiticides and common food–animal parasites. Ensure your answer includes at least one (1) example from each of the nematodes, cestodes and trematodes. Bring into your discussion the common mechanisms of resistance displayed by parasites for major classes of anthelminthic and discuss how these pharmacokinetic factors might be important to development or overcoming of resistance.

End of paper
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Paper 2: Veterinary applied pharmacology
Answer five (5) from the following six (6) questions only.

Renal failure in dogs and cats
1.
Each of the following drugs is recommended for use in the conservative medical management of chronic renal failure (CRF) in dogs and cats:

· famotidine

· metoclopramide

· cyproheptidine

· aluminum hydroxide

· sevelamer hydrochloride

· amlodipine besylate

· benazepril

· recombinant human erythropoietin

· calcitriol

· stanozolol.

For each drug, describe:
q) the rationale for using the drug in managing CRF
r) the principal mechanism(s) of drug action
s) potential adverse effects associated with the drug in CRF patients
t) potential adverse drug interactions when used in combination with the other drugs listed above
u) the clinical value of each drug in conservation medical management of CRF. 

Use of therapeutic agents in the treatment of bovine respiratory disease complex

2.
Respiratory diseases are considered to be the principal causes of loss of young cattle worldwide and they represent a severe economic problem in cattle production. Among these diseases, bovine respiratory disease complex (BRDC) is the most important. The different forms of bovine respiratory diseases can be generally divided into two categories: diseases caused by a single factor and diseases characterised by multifactorial causes. Usually, a specific pathogen plays a key role in the first category, whereas the second category includes diseases with several causes related to the patient, the environment and the combined pathogenic actions of a multitude of infectious agents, such as for BRDC. These diseases occur primarily in large units, such as feedlots, where the production has been both specialised and intensified. There are also different prophylactic or therapeutic strategies and approaches. Answer all the following:

v) Describe briefly the aetiologic factors responsible for the BRDC both in Australia and overseas.
w) Clinically, BRDC can be classified into four grades according to the severity of the disease, the pathophysiology and the level of reversibility. Briefly describe the different grades, the relative clinical signs and how therapy can alter the prognosis of each grade.
x) Outline the most important points in the management of BRDC.
y) Discuss in detail the criteria for selection, classes and mechanism of action of principal drugs of choice recommended for treating BRDC.
Reproduction in the mare
3.
Within the confines of normal equine physiology, discuss the efficacy and safety of manipulating reproductive function in mares using drug and hormone therapy, in the context of evidence-based medicine.
Pain in companion animals

4.
Answer all the following:

z) Briefly describe the theory of pain perception and modes for pain relief. 

aa) Compare and contrast the use of local and systemic drugs for relieving acute and chronic pain in companion animals (including the horse).

ab) Illustrate your answer with examples of all major classes of drug used, being sure to describe drug indications, contraindications, interactions and adverse effects.
Cardiovascular clinical

5.
For each of the following five (5) cases, compare and contrast the suitability of the listed available two drugs as therapeutic options, and briefly describe the mechanism(s) of action of each drug:
ac) A two-year-old female cocker spaniel suffers a cardiac arrest during a routine ovariohysterectomy. You increase the dog’s fluid rate and give cardiopulmonary resuscitation: these actions restore the dog’s normal sinus rhythm . However, you believe that supportive drug therapy is needed, based on persistently low mean arterial blood pressure, weak pulse pressure, prolonged capillary refill time and low O2 saturation as measured by pulse oximetry. Your options are dopamine and isoprenaline (isoproteranol).

ad) An eight-year-old male domestic shorthair cat is presented for dyspnoea. Chest radiographs reveal moderate to severe pulmonary oedema. Echocardiographic exam reveals a thickened myocardium and reduced ventricular filling (hypertrophic cardiomyopathy). Your drug treatment options are digoxin and atenolol. 

ae) A 35-kilogram, four-year-old male Doberman presents to your clinic for a non-productive cough that is worse in the morning. An irregular tachycardia is auscultated in the presence of pulse deficits. An electrocardiogram reveals atrial fibrillation. Chest radiographs reveal enlargement of all four cardiac chambers and mild hilar pulmonary oedema. Echocardiography confirms a diagnosis of dilated cardiomyopathy with reduced fractional shortening. Your options are digoxin and frusemide.

af) A 10-year-old female miniature poodle is presented for routine physical examination and vaccination. However, upon physical exam, a II/VI systolic murmur is auscultated with the point of maximal intensity on the left side. There is no evidence of exercise intolerance, coughing or other clinical signs indicative of cardiac decompensation. Physical examination reveals a strong peripheral pulse, and chest radiographs reveal a mildly enlarged left atrium but no sign of heart failure or pulmonary oedema. Your options are enalopril and frusemide.

ag) A five-year-old cat is presented with clinical signs consistent with thromboembolisation in the distal aorta trifurcation. Treatment for hypertrophic cardiomyopathy has been implemented and the focus now is towards resolution of the aortic emboli. Nonselective angiography reveals a very small movement of contrast material beyond the trifurcation. Your options are tissue plasminogen activator and heparin.
Continued over page
Nonsteroidal anti-inflammatory drugs
6.
Phenylbutazone is a commonly used nonsteroidal anti-inflammatory drug (NSAID) for treating lameness in horses. Of the complications seen as a result of prolonged use of NSAIDs in the horse, gastric and colonic ulceration are probably the most frequently described. Right dorsal colitis has been reported as a direct sequel to phenylbutazone toxicosis, which can culminate in diarrhoea, endotoxaemia, laminitis, colonic ulceration and fibrosis, and death. Answer all the following:
ah) List the clinical features of phenylbutazone toxicosis in the horse. What is the most sensitive indicator of toxicosis?

ai) Describe the properties of phenylbutazone and its mode of action.

aj) Outline the proposed mechanism of NSAID toxicity in the gastrointestinal tract.

ak) Briefly outline the course of management of phenylbutazone toxicosis, particularly right dorsal colitis, in the horse.

al) Describe the metabolism of phenylbutazone.

am) Describe the function of the cyclo-oxygenases, COX I and COX 2.

an) What is the function of the prostaglandins in relation to gastrointestinal inflammation?

ao) What is the recommended therapeutic plasma concentration of phenylbutazone in the horse, and how does it compare with that in humans? Discuss its relevance.

ap) What is the active metabolite of phenylbutazone? How does it contribute to the development of toxicity?

aq) How does gastric pH influence the development of NSAID-induced ulceration?
End of paper
1   Paper 2
Title of paper
Veterinary Applied Pharmacology Paper 1
Page 4 of 5
Veterinary Applied Pharmacology Paper 1
Page 5 of 5

