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Australian College of Veterinary Scientists
Membership Examination
June/July 2009
Medicine and Management of
Laboratory Animals
Paper 1 
Perusal time: fifteen (15) minutes

Time allowed: two (2) hours after perusal

Complete each of the three (3) Sections:
Section A: Answer the one (1) compulsory question

Section B: Answer one (1) of the two(2) questions

Section C: Answer three (3) of the five(5) questions

All questions are of equal value 
Subsections of questions are of equal value unless stated otherwise

Paper 1: Medicine and management of laboratory animals
Section A: Answer all parts of the following compulsory Question 1.

1.
Answer all of the following:
a) List all relevant legislation in your country of residence that controls the containment, care and use of animals for research purposes and ensures the safety of staff. 
b) Provide an overview of each of these Acts and their key regulations and guidelines.

c) As a manager of a research animal facility, identify your responsibilities under these regulations. In your answer, ensure that you demonstrate a clear understanding of the particular legislation under which you manage your research animal facility.
Continued over page

Section B: Answer one(1) of the following two(2) questions, Question 2 or Question 3

2.
Discuss the causes of diarrhoea in rabbits. Your answer must include all of the following:
i.
differential diagnosis

ii.
diagnostic aids

iii.
treatment and control for each cause, giving consideration to individual and colony status.
3.
Discuss the cause, clinical signs and diagnosis of three (3) of the following five:

i.
antibiotic toxicity in guinea pigs

ii.
chronic respiratory disease in rats

iii.
snuffles in rabbits

iv.
pregnancy toxaemia in guinea pigs

v.
oxyuriasis in mice.
Continued over page

Section C: Answer only three (3) of the following five (5) questions, Questions 4, 5, 6, 7 and 8.

 4.
Discuss the advantages and disadvantages of floor pens versus caging for rabbits. In your answer, consider the advantages and disadvantages of group housing.

5.
You are on the design team for a new animal facility which is to hold 5,000 boxes of mice (70% breeders plus stock and 30% experimental), 500 boxes of rats (50% breeders and 50% experimental), boxes of rabbits holding 100 at any one time and boxes of guinea pigs holding 100 at any one time. List the options available for providing water to the animals? Discuss treatment and delivery options including the advantages and disadvantages. Identify your preferred water delivery option assuming that you want the animals to be as ‘clean’ as possible? Justify your answer.

6.
For a colony of genetically modified mice bred onto a C57 BL/6 background and where both homozygous and heterozygous offspring are required for experimentation, list and briefly describe the advantages and disadvantages of harem versus pair breeding. Explain the circumstances when you would choose one over the other.
7.
An animal research and production facility primarily producing SPF rodents is owned by a university. It supplies both university as well as non affiliated external customers. Answer both of the following:
a) List and briefly describe the accreditation systems that are available.
b) Identify the system you would consider selecting. Explain why.
8.
An animal care staff member has developed signs of allergy to laboratory animals. Answer each of the following:
a) Identify and discuss the aetiology of Laboratory Animal Allergy.
b) Describe those actions that can be taken to prevent it from occurring.
c) Describe how it can be managed in affected staff members.
End of paper
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Australian College of Veterinary Scientists
Membership examination
June/July 2009
Medicine and Management of 
Laboratory Animals
Paper 2 
Perusal time: fifteen (15) minutes

Time allowed: two (2) hours after perusal

Complete each of the three (3) Sections:
Section A: Answer the one (1) compulsory question

Section B: Answer one (1) of the two(2) questions

Section C: Answer three (3) of the five(5) questions

All questions are of equal value 
Subsections of questions are of equal value unless stated otherwise

Paper 2: Medicine and management of laboratory animals
Section A: Answer all parts of the following compulsory Question 1.

1.
An investigator needs to conduct a study in mice that involves the administration of an organism deemed to require PC2 containment, which could be infectious to other mice in high doses. Currently your facility is certified PC1. Space (20 square metres) and funds are available to facilitate this request and up to 100 mice will be held at any one time. Answer both of the following:
d) Define PC2. Outline the process for the establishment of a PC2 animal room and associated laboratory. Consider management, environmental and equipment needs.

e) During an experimental procedure in the constructed PC2 facility, one of the research technicians experiences a needle stick injury involving the ‘infectious’ organism. Outline what action you should take with the affected person, how you would investigate this ‘incident’ and what procedures you would put into place to avoid it occurring again. 

Continued over page

Section B: Answer one (1) of the following two(2) questions, Question 2 or Question 3

2.
‘….Animal health surveillance programs continue to be important and fundamental components of the research effort.’ David Baker, Natural Pathogens of Laboratory Animals. 2003.


With reference to mice only, discuss the necessity for animal health surveillance programs, considering each of the following:

i.
the site specific pathogens selected for screening

ii.
the statistical and frequency testing regimes

iii.
testing limitations such as housing and immuno-competence

iv.
the sample collection and testing methodologies

v.
the potential effect of the detection of three (3) key pathogens on research outcomes.
3.
Answer only three (3) of the following four (4) parts of this question, Parts a), b), c) and d):
f) A technician has reported that a female mouse housed since weaning with three litter mates has a bloated abdomen. The box is marked with a current Animal Ethics Committee approval number. Cage card history indicates that  experimentation commenced two weeks prior to detection of this problem. Answer each of the following:
i.
Describe the steps that you would take to investigate the problem.
ii.
List the differential diagnoses. For each potential diagnosis, describe the diagnostic steps you would take.
g) A Swiss mouse production colony is experiencing high levels of pre-weaner mortality. The mice are housed using a harem (two females/one male) system, in appropriately-sized open solid-bottom mouse boxes with aspen bedding. The birth figures are good as is the inter-litter interval. The Swiss mice are housed in a room separate to the C57BL6J, BalbC and genetically modified mouse colonies also housed within this facility. The other colonies are not experiencing increased mortality levels. Some deaths are noted in adults but the extent is minor. Answer each of the following:
i.
List the likely causes of this problem. 

ii.
Describe the steps and actions that you would take to (1) investigate and (2) ultimately diagnose this problem.
Part c and d continued over page

h) A 14 week old male Lewis rat housed in a group of three prior to study has been found huddled in a corner, reluctant to move, with porphyrin staining around eyes and nose, sunken eyes, piloerection and small wounds over the tail base. Answer each of the following:
i.
Describe your immediate interpretation of the presence of these clinical signs in these circumstances.
ii.
Describe the steps and actions that you would take to (1) investigate and (2) ultimately diagnose this condition.
iii.
List the likely causes of this condition.
i) An investigator using rats during a 10 hour non-survival study under anaesthesia has reported many deaths under anaesthesia and suggested the rats are the problem (ie sick and probably have Mycoplasma pulmonis infection). 

The rats are inbred, weigh 350g - 400g and sourced from a high level SPF facility.

The anaesthetic is either pentobarbitone sodium or urethane, with atropine given every three hours. The animals are placed on a ventilator as soon as they are induced. As the study involves stimulating the sensory nerves with resulting spontaneous movements, the animals are held in a stereotaxic frame and given gallamine.


Deaths have occurred during the study at times ranging from 15 min – 10 hours after induction. Just before death there is an elevation of CO2 and on necropsy, excess secretions are noted in the endotracheal tube. The investigator also noted large amounts of fat around the heart. Answer each of the following:
i.
Provide a list of preliminary questions that you would ask prior to investigation of this problem 
ii.
Describe the steps and actions that you would take to (1) investigate and (2) ultimately identify the cause of this problem. 
iii.
From the above information, describe your major concerns with the study. 

Continued over page

Section C: Answer only three (3) of the following five (5) questions, Questions 4, 5, 6, 7 and 8.
4.
During the weekly monitoring of a C57BL/6 mouse colony, a number of animals were detected with skin lesions. Lesions included hair loss, mild epithelial scale and some scabbing. Answer each of the following:
i.
List the possible differential diagnoses.
ii.
Describe the investigation steps, actions and/or tests that you would undertake to determine the definitive diagnosis.
iii
For each of the differential diagnoses, describe the treatment regime that you would implement. 
5.
Describe the symptoms that may be displayed with Vitamin C deficiency in guinea pig production colony. Explain all of the following:
i.
the reason for the daily dietary requirement of Vitamin C in guinea pigs

ii.
how a deficiency can arise in research guinea pigs

iii.
what can be done to prevent this occurring

iv.
how the colony can be monitored for it subclinical presence

v.
how the deficiency is treated and how quickly animals respond.

6.
Answer both of the following: 

j) Suggest an analgesic and dosing regime following survival surgery involving a thoracotomy in two (2) of the following species:

i.
sheep

ii.
rabbit

iii.
rat

iv.
guinea pig.
b)
Choose two (2) of the following examples and give the advantages and disadvantages for the use of the species chosen from an ethical, experimental and economic perspective:

i.
macaques for neurological research into Parkinson’s disease

ii.
genetically manipulated mice to investigate embryological cancer of the sympathetic nervous system

iii.
inbred miniature pigs for the study of cardiac transplant

iv.
DA rats for the investigation of osteoarthritis

v.
sheep for investigation of bone and joint healing.

Continued over page

7.
To complete a research project involving the study of aged rats, a researcher has requested that you source the appropriate animals and has suggested that you could either obtain (1) two-year-old outbred rats (strain not important) or (2) young rats that will need to be held for at least two years prior to use. Provide and explain your recommendations about these two options to the researcher in terms of logistics, costs and specific health problems that could emerge.
8.
Your facility is expected to receive at least 40 lines of genetically modified mice over the next year. It is expected that 25% of these mice are contaminated and will require rederivation. Describe two (2) methods of rederivation of mice and discuss the advantages and disadvantages of each.

End of paper
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