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1.
Which of the following parameters is least predictive for determining obesity and related health problems in this species?

a.
BMI

b.
Haemoglobin A1c levels

c.
Abdominal skin fold thickness

d.
Body weight

e.
Serum fructosamine levels

Answer: d. Body weight
References:

1) 
Bauer SA, Arndt TP, Leslie KE, Pearl DL, Turner PV. 2011. Obesity in rhesus and cynomolgus macaques: A comparative review of the condition and its implications for research. Comp Med. 61(6):514-526.

2) 
SA Bauer, KE Leslie, DL Pearl, J Fournier, PV Turner. 2010. Retrospective case-control study of hyperglycemia in group-housed, mature female cynomolgus macaques (Macaca fascicularis). J Med Primatol, 39:408-416.

Domain 1; Primary Species

2.
In a quarantine facility, what is the purpose of the following device?

a. To indicate that air flow is from area of highest risk into the area of lowest hazard i.e. negative pressure
b. To indicate that air flow is from area of least risk into the greatest hazard i.e. negative pressure

c. To indicate that air flow is from area of highest risk into the area of lowest hazard i.e. positive pressure
d. To indicate that air flow is from area of least risk into the greatest hazard i.e. positive pressure

Answer: b. To indicate that air flow is from area of least risk into the greatest hazard i.e. negative pressure
References:

1) Hessler JR, Lehner NDM. Eds, 2009. Planning and Designing Research Animal Facilities. Academic Press, San Diego, CA. Chapter 26 – Quarantine Facilities and Operation

Domain 4
3.
The control of the following substance is administered and enforced by which agencies?

a. Administered by the Secretary of Health and Human Services and enforced by the Drug Enforcement Agency

b. Administered by the Food and Drug Administration and enforced by the Drug Enforcement Agency

c. Administered by the Public Health Services and enforced by the Federal Bureau of Investigation

d. Administered by the Public Health Agency and enforced by the Drug Enforcement Agency

Answer: a. Administered by the Secretary of Health and Human Services and enforced by the Drug Enforcement Agency
References:

1) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds. 2008. Anesthesia and Analgesia in Laboratory Animals, 2nd edition. Academic Press: San Diego CA. Chapter 25 – Regulatory Issues
Domain 5
4.
The life cycle of this parasite may be complete in how many days?
a. 23 days

b. 16 days

c. 31 days

d. 8 days

Answer: d. 8 days.

References:

1) Metcalf P, Kelly A, Rice, KA, Wrighten R, Watson J. 2011 Effect of Sampling Strategy on the Detection of Fur Mites within a Naturally Infested Colony of Mice (Mus musculus) JAALAS 50(3): 337-343

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA. Chapter 3 – Biology and Diseases of mice, p. 104

Domain 1; Primary Species – Mus musculus
5.
The following species is categorized by CITES on which appendix?

a. Not listed

b. Appendix I

c. Appendix II

d. Appendix III

Answer: c. Appendix II
References:

1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA. Chapter 16 – Biology of Nonhuman Primates
Domain 5; Secondary Species

6.
This histological image is from a neoplastic mass taken from a Phodopus sungorus.  High incidences of neoplasia have been reported in which tissues in this species? 

a. Heart and brain

b. Stomach and intestines

c. Skin and mammary glands

d. Blood and Liver 

e. Uterus

Answer: Skin and mammary glands

References

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Diseases of Hamster p. 196.

2) Kondo H, Onuma M, Shibuya Hisashi, Sato Tsuneo, Abbott J. 2011. Atypical Fibrosarcomas Derived from Cutaneous Ganglion Cell-Like Cells in 2 Domestic Djungarian Hamsters (Phodopus sungorus). J Am Assoc Lab Anim Sci. 50(4) pp. 523-525.

Domain 3; Tertiary Species

7.
According to the Guide for the Care and Use of Laboratory Animals, when using the device pictured, all of the following are important guidelines EXCEPT:

a. Restraint devices should not be considered a normal method of housing, and must be justified in the animal use protocol

b. The period of restraint should be the minimum required to accomplish the research objectives

c. Animals to be placed in restraint devices should be given training (with positive reinforcement) to adapt to the equipment and personnel

d. Animals that fail to adapt to the device should receive retraining whenever possible 

e. Provision should be made for observation of the animal at appropriate intervals, as determined by the IACUC

Answer: d. Animals that fail to adapt to the device should receive retraining whenever possible 

References:

1) Guide for the Care and Use of Laboratory Animals. 2011.  Institute of Laboratory Animal Resources, National Research Council, National Academy of Sciences. National Academy Press, Washington, DC. p. 29.

2) http://www.unobv.com/Primate%20restrainer.html

Domain 5; Primary Species

8.
The following image depicts what piece of equipment that may be found in an animal facility?

a. Autoclave test strip

b. Radio frequency identification (RFID) tag

c. Elevated plus maze

d. Computer battery

e. Microchip

Answer: b. RFID tag

References:

1) Guide for the Care and Use of Laboratory Animals. Institute of Laboratory Animal Resources, National Research Council, National Academy of Sciences. National Academy Press, Washington, DC, 2011. p. 75.

2) http://www.allentowninc.com/en/products/wicom/sensus.aspx
Domain 4

9.
The histopathological lesion in the image was seen in tissue taken from an asymptomatic guinea pig infected with cavid Herpesvirus. Based on the morphology of the lesion, what tissue is most likely pictured? 

a.
Harderian gland 

b.
Intestine 

c.   Endometrium 

d.   Salivary gland 

e.   Conjunctiva 

Answer:  d. Salivary gland

References: 

1) 
Percy, D. and Barthold, S.  2007. Pathology of Laboratory Rodents and Rabbits 3rd ed.  Blackwell Publishing. Chapter 5 – Guinea Pig

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 6 – Biology and Diseases of Guinea Pigs, p. 221. 

Domain 1; Secondary Species – Guinea Pig (Cavia porcellus) 

10.
The object depicted is used to determine:

a.
Effectiveness of cage sanitation

b.
Air flow velocity

c.
Water pressure in pressure reducing stations

d.
Cage rack ball bearing torque

e.
Fiber optic transmission efficiency

Answer: a. Effectiveness of cage sanitation

References: 

1)
Wardrip CL, Artwohl JE, Oswald J, Bennett BT. 2000. Verification of bacterial killing effects of cage wash time and temperature combinations using standard penicylinder methods. Contemp Top Lab Anim Sci 39(4):9-12.
2) 
Ednie, D.L.; Wilson, R.P.; Lang, C.M. (1998). Comparison of two sanitation monitoring methods in an animal research facility. Contemporary Topics in Laboratory Animal Science 37(6): 71-74.

Domain 4

11.
For the image depicted, which of the following statements is TRUE?

a. Aspiculuris tetraptera eggs, the adult worm is primarily found in the ascending colon

b. Syphacia obvelata eggs, the adult worm is primarily found in the cecum

c. Syphacia obvelata eggs, the adult worm is primarily found in the ascending colon

d. Aspiculuris tetraptera eggs, the prepatent period is 21 to 25 days

e. Syphacia obvelata eggs, the prepatent period is 21 to 25 days

Answer b. Syphacia obvelata eggs, the adult worm is primarily found in the cecum

References:

1) Dole V, Zaias J, Kyricopoulos-Cleasby D, Banu L, Waterman L, Sanders K, Henderson K.  2011. Comparison of Traditional and PCR Methods during Screening for and Confirmation of Aspiculuris tetraptera in a Mouse Facility. J Am Assoc Lab Anim Sci 50(6). pp. 904-909.
2) http://www.radil.missouri.edu/info/dora/Dora.htm
3) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. p.100
Domain 1

12.
To which DEA schedule does this drug belong? 

a. Schedule I

b. Schedule II

c. Schedule III

d. Not controlled

Answer: d. Not controlled

References: 

1) DEA web site: http://www.deadiversion.usdoj.gov/drugs_concern/tramadol.pdf

Domain 2
13.
What field of research is this animal commonly used for? 

a. 
Biliary physiology

b. 
Hibernation 

c. 
Auditory physiology

d. 
Periodontal disease

e. 
Diabetes mellitus 

Answer: a. Biliary physiology

References: 

1) Keckler MS, et al. 2010. Physiologic Reference Ranges for Captive Black-Tailed Prairie Dogs (Cynomys ludovicianus). JAALAS 49(3): 274-281. 

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 7 – Biology and Diseases of Other Rodents, p. 254. 

Domain 3; Tertiary Species – Black-Tailed Prairie Dog (Cynomys ludovicianus)
14.
What procedure is likely being performed? 

a. Intracardiac injection 

b. Measurement for gavage needle length

c. Blood sampling via cardiac puncture

d. Measurement for endotracheal tube length

Answer: b. Measurement for gavage needle length

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 23 – Techniques of Experimentation, p. 1016. 

2) Turner PV, Pekow C, Vasbinder MA, Brabb T. 2011. Administration of Substances to Laboratory Animals: Equipment Considerations, Vehicle Selection, and Solute Preparation. J Am Assoc Lab Anim. 50(5): p 619.

Domain 3

15.
A guinea pig shows clinical signs of lethargy, torticollis, ataxia, and recumbency with an inability to rise.   After the animal was euthanized, tissues were collected and submitted for histopathology. The following was observed on histopathology of the brain.  Name the most likely etiologic agent.

a. Paraspidodera uncinata

b. Balantidium caviae

c. Fasciola hepatica

d. Baylisascaris procyonis

e. Linguatula serrate

Answer: d. Baylisascaris procyonis
References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 6 – Biology and Diseases of Guinea Pigs, p 225.

2)
Baker, DG. 2007.  Flynn’s Parasites of Laboratory Animals.  2nd edition. Blackwell Publishing: Ames, Iowa.  Chapter 14 – Parasites of Guinea Pigs, pp. 436- 437.

Domain 1; Secondary Species – Guinea Pig (Cavia porcellus)

16.
According to the AWA, up to how many adult nonconditioned animals of this species can be housed in the same enclosure?

a.
6

b.
8

c.
10

d.
12

e.
15

Answer: d. 12

Reference:

 1) Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart A – Specifications for the Humane Handling, Care, Treatment, and Transportation of Dogs and Cats, §3.6 Primary enclosures (c) Additional requirements for dogs (ii).

Domain 4; Primary Species – Dog (Canis familiaris)

17.
The pictured animal has recently been shown to develop an infection with what virus and may prove to 
be a valuable animal model for infectious disease research?


a.   Rabies virus


b.   Smallpox virus


c.   Human immunodeficiency virus 2


d.  West Nile virus


e.   Monkeypox virus

Answer:   e. Monkeypox virus

References:  

1) Kastenmayer RJ et al. 2010. Management and Care of African Dormice (Graphiurus kelleni). J Am Assoc Lab Anim Sci 49(2):173-176.

Domain 3; Tertiary Species – Other rodents

18.
The piece of equipment pictured is commonly used for what type of research?


a.   Cardiovascular research


b.   Neurophysiology research


c.   Infectious disease research


d.   Endocrine research


e.   Pulmonary research

Answer:   b. Neurophysiology research

References:  

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 23 – Techniques of Experimentation, p. 1030.

2) Ceccarelli A. 2006. Stereotaxic Surgery. Tech Talk 11(1):4.

Domain 3
19.
This dog breed is an animal model for what human and animal disease?    


a.   GM2 Gangliosidosis


b.   Cyclic Hematopoiesis


c.   Caffey-Silverman Syndrome


d.   Ceroid-Lipofuscinosis


e.   Hereditary Nephritis

Answer:   b. Cyclic Hematopoiesis

References:  

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 11 – Biology and Diseases of Dogs, p. 396. 

2) Brabb T et al. 1995. Pancreatic adenocarcinoma in two grey collie dogs with cyclic hematopoiesis. Lab. Anim. Sci. 46(5):565-568.

Domain 3; Primary Species – Dog (Canis familiaris)
20.
What does the device in the picture detect?

a. ATP from only replicating bacteria and fungi

b. ATP from only replicating bacteria

c. ATP from all organic matter

d. The number of Colony Forming Units

Answer: c. ATP from all organic matter
References:

1) Meier TR, Maute CJ, Cadillac JM, Lee JY, Righter DJ, Hugunin KMS, Deininger RA, Dysko RC. 2008. Quantification, Distribution, and Possible Source of Bacterial Biofilm in Mouse Automated Watering Systems. JAALAS 47(2):63-70.

2) Schondelmeyer CW, Dillehay DL, Webb SK, Huerkamp MJ, Mook DM, Pullium JK. 2006. Investigation of Appropriate Sanitization Frequency for Rodent Caging Accessories: Evidence Supporting Less-frequent Cleaning. JAALAS 45(6):40-43.

Domain 4

21.
What is this piece of equipment used to evaluate?

a. Motor coordination and balance

b. Exploratory activity

c. Olfaction and vision

d. Fear and anxiety

Answer: d. Fear and anxiety
References:

1) Gadad BS, Daher JPL, Hutchinson EK, Brayton CF, Dawson TM, Pletnikov MV, Watson J. 2010. Effect of Fenbendazole on Three Behavioral Tests in Male C57BL/6N Mice. JAALAS. 49(6):821 – 825 
2)  Rasmussen S, Miller MM, Filipski SB, Tolwani RJ. 2011. Cage Change Influences Serum Corticosterone and Anxiety-Like Behaviors in the Mouse. JAALAS. 50(4):479 – 483 

Domain 3
22.
The piece of equipment pictured is used to record what kind of information?


a.   Anxiety behavior


b.   Urine output


c.   Vision assessment 


d.   Heart rate


e.   Body weight

Answer:   d. Heart rate

References:  

1) Fox JG et al, eds. 2007. The Mouse in Biomedical Research, Volume 3, 2nd Edition. Academic Press: San Diego, CA.  Chapter 2 – Mouse Physiology, p.38.

2) Chu V et al. 2001. Method for non-invasively recording electrocardiograms in conscious mice.  BMC Physiol 1:6.

Domain 3
23.
Identify the equipment depicted in this picture?


a.   Bioluminescence imager


b.   Fluoroscope


c.   GFP macroscope 


d.   Magnetic resonance imaging


e.   Ultrasonography

Answer:   a. Bioluminescence imager

References:  

1) Sato A, Klaunberg B, Tolwani R. 2004. In vivo bioluminescence imaging. Comp Med 54(6):631-4.

2) Zinn KR, Chaudhuri TR, Szafran AA, O'Quinn D, Weaver C, Dugger K, et al. 2008. Noninvasive bioluminescence imaging in small animals. ILAR 49(1):103-15.

Domain 3

24.
Which artery is ligated to create myocardial infarction in the pig using a mid-sternotomy approach?

a. Left anterior descending artery

b. Left coronary artery

c. Left circumflex artery

d. Right coronary artery

e. Common carotid artery

Answer: a. Left anterior descending artery

Reference: Swindle MM. 2007. Swine in the Laboratory, 2rd edition. CRC press: Boca Raton.   Chapter 9- cardiothoracic and vascular surgery/chronic intravascular catheterization, p.242

Domain 3; Primary Species - Swine
25.
The gas flow rate in the 2 flowmeters reads

a. 1.5 and 5 L/min 

b. 1.1 and 4.5 L/min

c. 1.1 and 5 L/min

d. 1.5 and 4.5 L/min

e. 2 and 5 L/min

Answer: a. 1.5 and 5 L/min

Reference: Flecknell P. 2009. Laboratory Animal Anaesthesia, 3rd edition. Academic press: San Diego, CA.   Chapter 1- preparing for anaesthesia, p.5

Domain 3
26.
Which of the following zoonoses is not transmitted by this species? 

a. Salmonella spp
b. Rodentolepis nana (also called Hymenolepis nana)

c. Leptospira spp

d. Giardia spp

e. Balantidum coli

Answer: e. Balantidum coli

Reference: Institute for laboratory animal research, National research council. 1997.  Occupational health and safety in the care and use of laboratory animals, National Academy Press: Washington D.C. p. 65-105

Domain 5; Tertiary Species – Other Rodents
27.
The fecal output scoring system pictured below was used to evaluate what in rabbits?

a. Response to antibiotics

b. Effect of diet

c. Stress response

d. Pain assessment

Answer: d. Pain assessment
References: 

1) Fish, R.E., Brown, M. J., Danneman, P.J and Karas, A.Z, eds. 2008 Anesthesia and Analgesia in Laboratory Animals, 2nd ed. Academic Press, San Diego, CA. Ch 11 – Anesthesia and Analgesia in Rabbits, pp. 324.

2) Weaver et al.  2010.  A model for clinical evaluation of perioperative analgesia in rabbits JAALAS 49(6):845- 851. 
Domain 2; Primary Species - Rabbit (Oryctolagus cuniculus)
28.
Name the mechanism of action and pharmacologic effect in mice and rats for the following drug, if administered alone and independent of any other pharmacologic agent.
a. Alpha-2 adrenergic receptor antagonist; analgesia

b. Alpha-2 adrenergic receptor agonist; analgesia

c. Mixed alpha-2 adrenergic agonist and antagonist; analgesia

d. Alpha-2 adrenergic receptor agonist; no analgesic effect

e. Alpha-2 adrenergic receptor antagonist; no analgesic effect

Answer:  b. Alpha-2 adrenergic receptor agonist; analgesia
References:
1) Fish, R.E., Brown, M. J., Danneman, P.J and Karas, A.Z, eds. 2008 Anesthesia and Analgesia in Laboratory Animals, 2nd ed. Academic Press, San Diego, CA. Chapter 2- Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers, pp 50-52.

2) Browning, S., et al. (1982). Interactions of drugs active at opiate receptors and active at a2-receptors on various test systems. Br. J. Pharmacol. 77, 487-491.

3) Schmidtt, H., et al. (1974). Antagonism of the antinociceptive action of xylazine, an α-sympathomimetic agent, by adrenoceptor and cholinoceptor blocking agents. Neuropharmacology 13, 295-303.

Domain 2; Primary Species - Mouse (Mus musculus)
29.
Which genetically transmitted disease has been commonly encountered in domestic swine breeds, shown in the figure, as an anesthetic complication during surgical procedures? 

a. Malignant hyperthermia

b. Cardiac arrhythmia

c. Ventricular fibrillation

d. Ventricular septal defect

e. Salt poisoning

Answer: a. Malignant hyperthermia

Reference: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 15 – biology and disease of swine, p. 662.

2) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and analgesia in Laboratory Animals, 2nd edition.  Academic Press: San Diego, CA.  Chapter 15 – Anesthesia and analgesia in swine, p. 425.

Domain 3; Primary Species - Swine

30.
Which species have been used to study renal physiology water conservation and behavior?

a. A

b. B

c. C

d. D

e. E

Answer: c. Kangaroo rat (Dipodymis spectabilis)

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 7 – biology and disease of other rodents, p. 259.

Domain 3; Tertiary Species – Other Rodents
31.
Within an animal facility, maintaining a negative air pressure in a corridor relative to a room would be needed for what kinds of space? 
a. Surgical suites and offices
b. Biocontainment areas
c. Quarantine and isolation rooms
d. Bioexclusion and barrier areas
Answer:  d. Bioexclusion and barrier areas

References:

1) AALAS. 2009. Assistant Laboratory Animal Technician Training Manual. Drumwright & Co.: USA. Ch 7 – The laboratory animal environment, pg. 48-51.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 21 – Design and Management of Animal Facilities, p. 924-925.

Domain 4
32.
What type of maze would be considered the “dry” version of the Morris Water Maze used to test memory and spatial learning with visual cues (see figure)?

a. Barnes Maze
b. Elevated Plus Maze
c. Radial Arm Maze
d. Open Field Maze
Answer:  a. Barnes Maze

References:

1) Pritchett K and Mulder GB. 2003. T, radial arm, and Barnes mazes. JAALAS. 42(3): 53-55.

2) Holmes A et al. 2002. Behavioral profiles of inbred strains on novel olfactory, spatial and emotional tests for reference memory in mice. 1(1): 55-69.

Domain 3

33.
What is the cause of this condition?

a. Trauma
b. Vitamin A deficiency
c. Cataracts
d. Congenital defect inherited as a sex-linked recessive trait
e. Congenital defect inherited as an autosomal recessive trait
Answer:  e. Congenital defect inherited as an autosomal recessive trait

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 9 – Biology and Disease of Rabbits, p. 353-354.

2) Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Blackwell Publishing: Ames, Iowa. Chapter 6 – Rabbit, p. 303.

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)
34.
Identify this cestode.  

a. Bertiella mucronata

b. Rodentolepis nana (formerly Hymenolepis nana)
c. Hymenolepis diminuta

d. Cysticercus fasciolaris

e. Rodentolepis microstoma 

Answer:  b. Rodentolepis nana (formerly Hymenolepis nana)

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Disease of Mice, p. 100.

2) Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Blackwell Publishing: Ames, Iowa. Chapter 1 – Mouse, p. 91.

Domain 1; Primary Species – Mouse (Mus musculus) (also Rat, Macaques and others)
35.
The CDC requires what kind of quarantine for the animal pictured below?  Choose the best answer.

a. A minimum 30 day quarantine at a USDA-registered primate import facility
b. A minimum 31 day quarantine at a USDA-registered primate import facility
c. A minimum 90 day quarantine at a USDA-registered primate import facility
d. A minimum 30 day quarantine at a CDCP-registered primate import facility
e. A minimum 31 day quarantine at a CDCP-registered primate import facility
Answer:  e. A minimum 31 day quarantine at a CDCP-registered primate import facility

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 16 – Nonhuman Primates, p. 724.

2) http://www.cdc.gov/animalimportation/lawsregulations/nonhuman-primates/nprm/questions-answers-importers.html#doc_requirements

Domain 1; Primary Species – Macaques (Macaca spp.)

36.
This picture shows the pattern of coat shedding and fur regrowth in mice, which is an important consideration in diagnosing what disease?

a. Acariasis

b. Dermatitis

c. Pyoderma

d. Alopecia

Answer: a. Acariasis
References: 

1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, p. 102- 105. 

2) 
Arbona et al.  2010.  Treatment and eradication of murine fur mites: II. diagnostic considerations. JAALAS 49(5) pp583- 587. 
Domain 1; Primary Species - Mouse (Mus musculus)

37.
This recently weaned rat was found dead with no premonitory clinical signs.  Which of the following is true regarding screening the rest of the rat colony, and other species, for the causative organism shown below?                                          

a. Latent infections with no accompanying clinical signs are lifelong

b. ELISA utilizing monovalent antigen may not detect seroconversion among different host species  

c. Sentinels exposed to soiled bedding of different species may generate false positive serologic testing 

d. Positive ELISA results should be verified by culture of cecal contents

Answer:  b. ELISA utilizing monovalent antigen may not detect seroconversion among different host species 

References:

1) Percy, DH, Barthold, SW.  2001.  Pathology of Laboratory Rodents and Rabbits.  2nd edition.  Iowa State Press: Ames, IA.  Chapter 2 – Rat, pp. 122-23.

2) Fox, JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine.  2nd edition.  Academic Press: San Diego, CA. Chapter 4 – Biology and Diseases of Rats, p. 137.  

Domain 1; Primary Species - Rat (Rattus norvegicus)

38.
What is the function of the features structure on this xenopus frog (Xenopus laevis)?


a.  Pheromone sensing


b.  Salinity sensing


c.  Temperature sensing


d.  Mechanical sensing

Answer:  d. Mechanical sensing

References:  

1)  Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 17 Biology and Diseases of Amphibians, p. 804.

2) Winkelbaur R.  1989.  Development of the lateral line system in Xenopus.  Prog. Neurobio. 32(3):181-206.

Domain 1; Secondary Species - African clawed frog (Xenopus spp.)

39.
Which of the following phases of SIV infection is characterized by a slight rebound in CD 4+ cells followed by a gradual decline?

a. Primary infection

b. Asymptomatic phase

c. Progenitor phase

d. Final phase

Answer:  b. Asymptomatic phase

Reference:

1) Wachtman, et al. 2008.  Opportunistic infections in immunologically compromised nonhuman primates.  ILAR 49(2) 191.

2) Schenkel A, et al. 1999. Asymptomatic simian immunodeficiency virus infection decreases blood CD4+ T cells by accumulating recirculating lymphocytes in the lymphoid tissues. J Virology, Vol. 73, No. 1, p. 601-607

Domain 1; Primary Species- Macaques (Macaca spp.)
40.
The pictured equipment is used for what purpose?

a. Washing cages
b. Producing cage bedding material
c. Maceration of day-old chicks and embryonated eggs
d. Disposing of cage bedding material
Answer:  c. Maceration of day-old chicks and embryonated eggs

References:

1) 2007. AVMA Guidelines on Euthanasia.  http://www.avma.org/issues/animal_welfare/euthanasia.pdf
2) http://viscon.eu/index.php?id=303

Domain 4
41.
According to the Animal Welfare Act and regulations, these animals would require how much floor space in their primary enclosure?

a. 6.5 ft.2
b. 8.0 ft.2
c. 15.0 ft.2
d. 25.1 ft.2
e. 30.0 ft.2
Answer:  d. 25.1 ft.2
References:

1) Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A, Part 3 – Standards, Subpart D – Specifications for the Humane Handling, Care, Treatment, and Transportation of Nonhuman Primates, §3.80 Primary enclosures (August 2002 Edition, p. 93-94)

Domain 5; Tertiary Species – Other Nonhuman Primates

42.
What is the genus and species of the parasite egg depicted by the image above that can be found in the large intestine of humans and wild caught baboons?

a. Schistosoma mansoni
b. Trichuris vulpis
c. Strongyloides stercoralis
d. Trichuris trichiura
e. Paragonimus westermani

Answer: d. Trichuris trichiura

References: 
1)  
Reichard MV, Wolf RF, Clingenpeel LC, Doan SK, Jones AN, and Gray KM. 2008. Efficacy of fenbendazole formulated in a commercial primate diet for treating specific pathogen-free baboons (Papio cynocephalus anubis) infected with Trichuris trichiura. JAALAS 47, p. 51.

2)
Baker DG, ed. 2007. Flynn's Parasites of Laboratory Animals, 2nd edition. Blackwell Publishing, Ames, IA, Chapter 21 - Parasites of Non-Human Primates, pp. 714-715.

Domain 1; Secondary Species – Baboon (Papio spp.)
43.
According to the Animal Welfare Act and regulations, a dog (24 inches in length from nose to base of tail and over 12 weeks of age) individually housed in a pen similar to the pictured (measurements in feet)
a. Must be provided the opportunity for exercise regularly.
b. Must be provided the opportunity for exercise at least daily.
c. Must be provided the opportunity for exercise at least weekly.
d. Does not need to be provided with any extra opportunities for exercise.
Answer:  d. Does not need to be provided with any extra opportunities for exercise.

References:

1) Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A, Part 3 – Standards, Subpart A – Specifications for the Humane Handling, Care, Treatment, and Transportation of Dogs and Cats, §3.8 Exercise for Dogs (August 2002 Edition, p. 62-63)

Domain 5; Primary Species – Dog (Canis familiaris)

44.
This NHP had a tuberculin test 24 hrs prior to this photo.  What grade reaction is this?

a. Grade 3
b. Grade 4
c. Grade 5
d. Grade 6
Answer:  b. Grade 4

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 16 – Nonhuman Primates, p. 724.

2) http://oacu.od.nih.gov/ARAC/TBPrevnt.pdf

Domain 1; Primary Species – Macaques (Macaca spp.)

45.
A rabbit develops the following clinical signs.  A wet mount preparation visualized under dark-field examination reveals the following organisms.  What is your diagnosis?

a. Treponema paraluiscuniculi (cuniculi)

b. Leptospirosis
c. Pasteurella multocida

d. Herpesvirus cuniculi
e. Psoroptes cuniculi

Answer:  a. Treponema paraluiscuniculi (cuniculi)
References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 9 – Biology and Diseases of Rabbits, p. 343-344.

2) Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Blackwell Publishing: Ames, Iowa. Chapter 6 – Rabbit, p. 282-283.

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)
46.
This animal is a well established model for what disease?

a. Swine flu
b. Tularemia
c. Borrelia Burdorferi 
d. The flu
Answer:  d. The flu

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 7 – Biology and Diseases of Other Rodents, p. 270.

Domain 3; Tertiary Species – Other Rodents

47.
What is the maximum number that can be transported in a primary enclosure according to the Animal Welfare Act Regulations?

a. 15
b. 8
c. 50
d. 20
Answer:  c. 50

References:

1) 9 Code of Federal Regulations Chapter I, Subchapter A, Part 3.36. Primary enclosures used to transport live guinea pigs and hamsters

Domain 5; Secondary Species – Syrian Hamster (Mesocricetus auratus)

48.
If you examined a ferret with the following clinical signs and associated histological section from the bladder, what would be your most likely diagnosis?

a. Aleutian disease
b. Coccidioides
c. Canine distemper
d. Influenza

e. Mast Cell Tumor
Answer:  c. Canine distemper

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 13 – Biology and Diseases of Ferrets, p. 498-499.

2) Quesenberry KE and Carpenter JW. 2004. Ferrets, Rabbits, and Rodents: Clinical Medicine and Surgery, 2nd edition. Saunders: St. Louis, Missouri. Chapter 7 – Respiratory Diseases, p. 72-74.

Domain 1; Secondary Species – Ferret (Mustela putorius furo)
49.
This table (describing the kinds of behaviors that rhesus macaques display in various settings) would be helpful when trying to manage animals in pain or distress.  This table is an example of...

a. An ethogram
b. An archigram
c. A decentiagram
d. A dendrogram
e. A cladrogram
Answer:  a. An ethogram

References:

1) National Research Council. 2008. Recognition and Alleviation of Distress in Laboratory Animals.  The National Academies Press: Washington, DC.  Chapter 3 – Recognition and Assessment of Stress and Distress, p. 26 & Appendix, p. 96.

2) Mayer J. 2007. Use of behavioral analysis to recognize pain in small mammals. Lab Anim 36(6):43-48. 

Domain 2; Primary Species – Macaques (Macaca spp.)
50.
An investigator finds this granuloma in a zebrafish that was showing no behavioral or physical abnormalities.  You perform a special stain which reveals the organisms on the right.  What is your diagnosis?

a. Mycoplasmosis

b. Mycobacteriosis

c. Pseudocapillaria tormentosa

d. Saprolegnia spp.

Answer:  b. Mycobacteriosis

References:

1) Murray KN et al. 2011. Characterization and management of asymptomatic Mycobacterium infections at the Zebrafish International Resource Center. JAALAS 50(5): 675-679.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 19 – Biology and Management of the Zebrafish, p. 876.

Domain 1; Secondary Species – Zebrafish (Danio rerio)
51.
The regenerative response in this mouse liver after liver transplantation occurred after administration of what anesthetic regimen compared to isoflurane?

a. Ketamine-telazol

b. Ketamine-medetomidine-acepromazine

c. Ketamine- medetomidine 

d. Ketamine-xylazine-acepromazine

Answer: d. Ketamine-xylazine-acepromazine
References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 22 – Preanesthesia, Anesthesia, Analgesia, and Euthanasia, p. 962- 963.

2) He et al.  2010.  Ketamine–xylazine–acepromazine compared with isoflurane for anesthesia during liver transplantation in rodents JAALAS 49(1) pp45- 51. 
Domain 3; Primary Species - Mouse (Mus musculus)

52.
The device depicted below is an infrared spectrophotometer.  In a laboratory animal facility, what would be one of its primary functions?

a. Measurement of waste anesthesia gas

b. Measurement of intra-cage ammonia

c. Measurement of body temperature (non-invasive)

d. Measurement of chemiluminescence

e. Temporarily mute recalcitrant investigators

Answer:  a. Measurement of waste anesthesia gas

References:

1) Fish, R.E., Brown, M. J., Danneman, P.J and Karas, A.Z, eds. 2008 Anesthesia and Analgesia in Laboratory Animals, 2nd ed. Academic Press, San Diego, CA. Ch 7 – Waste Anesthetic Gas Safety, pp. 183-193.
2) Image and information from: http://www.globalspec.com/FeaturedProducts/Detail/WilksEnterprise/4Gas_Anesthetic_Vapor_Monitor/53312/1.
Domain 4
53.
Below are photomicrographs demonstrating a well-circumscribed region of malacia in the ventral horns (A) and hypertrophic astrocytes (E) from a mouse presenting with paresis.  This lesion is consistent with which of the following concurrent murine pathogens.  

a. LDV and MuLV

b. MHV and MuLV

c. MMTV and MuLV

d. MPV and MuLV

e. TMEV and MuLV

Answer: a. LDV and MuLV.

References:  

1) 
Carlson Scholz, Jodi A.; Garg, Rohit; Compton, Susan R.; Allore, Heather G.; Zeiss, Caroline J.; Uchio, Edward M. Poliomyelitis in MuLV-Infected ICR-SCID Mice after Injection of Basement Membrane Matrix Contaminated with Lactate Dehydrogenase-Elevating Virus.  Comparative Medicine 61(5): 404-411.  

2) 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, p. 30.

Domain 1; Primary Species - Mice

54.
The gross photograph and photomicrograph from a retired breeder SCID mouse is a relatively common, nonthymic tumor found in SCID mice.  Which tumor type best represents the photographs?


a.   Histocytic sarcoma


b.   Lymphosarcoma


c.   Leiomyosarcoma


d.   Liposarcoma


e.   Rhabdomyosarcoma

Answer:  e. Rhabdomyosarcoma
References:  

1)   Huang, Peigen; Westmoreland, Susan V.; Jain, Rakesh K.; Fukumura, Dai.  Spontaneous Nonthymic Tumors in SCID Mice.  Comparative Medicine 61(3): 227-234.

2)   Maronpot RR, ed.  1999. Pathology of the Mouse.  Cach River Press: St. Louis, MO.  Chapter 24 – Skeletal Muscle, p. 641. (describes rhabdomyosarcoma lesions in mice).

Domain 1; Primary Species - Mice

55.
The photomicrograph from the lung section of a F344 rat has lesions that are characteristic of what rodent pathogen?

a.   RCV


b.   RPV


c.   RTV

d.   Mycoplasma pulmonis

e.   Pneumocystis carinii

Answers: e. Pneumocystis carinii 

References:  

1)   Livingston, Robert S.; Besch-Williford, Cynthia L.; Myles, Matthew H.; Franklin, Craig L.; Crim, Marcus J.; Riley, Lela K.  Pneumocystis carinii Infection Causes Lung Lesions Historically Attributed to Rat Respiratory Virus.  Comparative Medicine   61(1): 45-59.

2)   Albers TM, Simon MA, Clifford CB.  Histopathology of naturally transmitted "rat respiratory virus": progression of lesions and proposed diagnostic criteria. Vet Pathol. 2009 Sep;46(5):992-9. 

Domain 1; Primary Species - Rat
56.
Which of the following is a possible genotype for the mouse pictured?

a. a/a; Tyrp1b/Tyrp1b; +/+; Myo5ad/Myo5ad
b. a/a; +/+; +/+; +/+

c. a/a; Tyrp1b/Tyrp1b; Tyrc/Tyrc; +/+

d. +/+; +/+/ +/+; +/+  

Answer:  c.  a/a; Tyrp1b/Tyrp1b; Tyrc/Tyrc; +/+

References:
1) Fox, JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine.  2nd edition.  Academic Press: San Diego, CA.  Chapter 27 – Genetic Monitoring, p. 1123.
2) Fox, RR, Wiltham, BA.  1997.  Handbook on Genetically Standardized JAX Mice.  5th edition.  Jackson Laboratory: Bar Harbor Maine.

Domain 4; Primary species - Mouse (Mus musculus)
57.
During the necropsy of a rabbit, the following structure was identified in the liver. What is it most likely to be?

a. Taenia pisiformis

b. Eimeria stiedea

c. Rabbitpox virus

d. VX-2 tumor

e. Gall bladder

Answer: a. Taenia pisiformis
Reference: 

1)
Baker DG, ed.  2007.  Lynn’s Parasites of Laboratory Animals, 2nd edition.  Blackwell Publishing: Ames, IA.  Chapter 4 – Biology of Cestodes, pp. 40-41.


2) 
Manning PJ, Ringler DH, Newcomer CE, eds. 1994. The Biology of Laboratory Rabbits, 2nd edition. Academic Press: San Diego, CA. Chapter 11 – Arthropod and Helminth Parasites, pp. 249-250.

3)
Owiny JR. 2001. Cysticercosis in laboratory rabbits. Contemporary Topics in Laboratory Animal Science 40(2):45-8


Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)
58.
A technician at a remote location sends you a picture of a rat they had found. A few hours before taking the picture, they had seen and individual apparently injecting some material in them. What do you think is the most likely problem here?

a. CAR Baccillus
b. Sendai virus

c. High temperature

d. Ring tail

e. Experimental manipulation

Answer: e. Experimental manipulation
References:

1) Suckow MA, Weisbroth SH, Franklin CL, eds.  2005.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 15 – Metabolic, Traumatic, and Miscellaneous Diseases, p. 534.  

2) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Academic Press, San Diego, CA.  Chapter 2 – Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers, pp. 43-44, 64-65; Chapter 10 – Anesthesia and Analgesia for Laboratory Rodents, p. 261; Chapter 11 – Anesthesia and Analgesia in Rabbits, pp. 314-315; Chapter 16 - Anesthesia and Analgesia in Ferrets, pp. 447-448. 

Domain 1; Primary Species – Rat (Rattus novergicus)

59.
What is the name of this piece of equipment, used as physical method of euthanasia in mice and rats?   

a. 
Guillotine

b. 
Electrocap 2000 

c. 
Macerator  

d. 
DecapiCone®

e. 
Carbon dioxide chamber

Answer: a. Guillotine 

References:  

1) 
AVMA Guidelines on Euthanasia (2007) http://www.avma.org/issues/animal_welfare/euthanasia.pdf  

2) 
Fox, JG, Anderson, LC, Loew, FM, Quimby, FW.  2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA Chapter 22, p 966. 

Domain 5; Primary Species - Mouse (Mus musculus) and Rat (Rattus norvegicus)

60.
Identify the species and the surgical procedure being performed.

a. 
Anolis carolinensis, thoracotomy

b. 
Trachemys scripta elegans, coeliotomy

c. 
Iguana iguana, coeliotomy

d.
Alligator mississippiensis, thoracotomy

Answer: c. Iguana iguana, coeliotomy

References: 

1) 
Alworth, LC et al.  2011.  Laboratory reptile surgery:  principles and techniques.  JAALAS.  50: 11-26

2) 
Fox, JG, Anderson, LC, Loew, FM, Quimby, FW.  2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA Chapter 18 – Biology and Diseases of Reptiles, p 845.  

Domain 1; Tertiary Species – Reptiles
61.
A rabbit presents with a head tilt and poor doing. The animal was euthanized and a necropsy performed. Histology of the brain and kidney show the following lesions. How is this organism primarily shed? 

a. 
Feces

b. 
Urine

c. 
Respiratory secretions

d. 
Sebaceous glands

e. 
Reproductive tract

Answer:   b. Urine
References:

1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 9 – Biology and Diseases of Rabbits, p. 347-49.

2) 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 6 – Rabbit, p. 290-94.

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)

62.
What is this and what is its purpose?

a. 
Plate count agar; estimation of bacterial load

b. 
Pseudomonas agar; detection of Pseudomonas

c. 
Rose Bengal agar; selective medium for yeasts and molds 

d. 
EMB plate; inhibition of growth of Gram positive organisms 

e. 
RODAC plate; environmental contaminant detection 

Answer:   e. RODAC plate; environmental contaminant detection

References:
1)
http://www.bd.com/ds/productCenter/210340.asp 

Domain 4
63.
This image depicts a biosafety cabinet of what class?

a. 
Class I

b. 
Class II, Type A

c. 
Class II, Type B

d. 
Class III

Answer:   b. Class II, Type A

References:

1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 24 – Control of Biohazards, p. 1050.

2) 
Centers for Disease Control and Prevention, National Institutes of Health.  2009. Biosafety in Microbiological and Biomedical Laboratories, 5th ed. U. S. Government Printing Office, Washington, D.C.  Appendix A – Biological Safety Cabinets, p. 315

Domain 5
64.
What is the scientific name of the mouse parasite pictured above?

a. Myobia musculi
b. Radfordia affinis
c. Myocoptes musculinus
d. Sarcoptes scabiei
Answer: c. Myocoptes musculinus
References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, pp. 102-105.

2)
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 85-86.

3)  Lindstrom KE Carbone LG, Kellar DE, Mayorga MS, Wilkerson JD. Soiled Bedding Sentinels for the Detection of Fur Mites in Mice. JAALAS. 2011 Jan; 50(1):54-60

Domain 1; Primary Species – Mouse (Mus musculus)

65.
According to the 2007 AVMA Guidelines on Euthanasia the physical method of euthanasia depicted below would NOT be acceptable for which of the following laboratory species?

a. 
A 250gm female Rattus norvegicus
b. 
A 750gm male Oryctolagus cuniculus
c. 
A 30gm female Mus musculus
d. 
A 125gm male Coturnix japonica
e. 
A 750gm female Oryctolagus cuniculus
Answer: a. A 250gm female Rattus norvegicus
References: 
1)  
AVMA Guidelines on Euthanasia (2007) http://www.avma.org/issues/animal_welfare/euthanasia.pdf 

Domain 2; Primary Species – Rat (Rattus norvegicus)
66.
This picture shows a difference in cecal size in immunocompromised mice treated with medicated feed for what disease?

a. Clostridium piliforme

b. Helicobacter spp.

c. Citrobacter rodentium

d. Salmonella spp.

Answer: b. Helicobacter spp.
References: 

1)  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, p. 88-90. 

2)  Martino-Cardona et al.  2010.  Eradication of Helicobacter spp. by using medicated diet in mice deficient in functional natural killer cells and complement factor D. JAALAS 49(3) pp294- 299. 
Domain 1; Primary Species - Mouse (Mus musculus)

67.
Which of the following species is NOT cover by the Animal Welfare Act AND the Public Health Service Policy?

a. 
A

b. 
B

c. 
C

d. 
D
Answer: d. D

References: 
1)  
Code of Federal Regulations. 2010 Title 7, Chapter 54 - Transportation, Sale and Handling of Certain Animals. §2132, Definitions. Available at: http://www.aphis.usda.gov/animal_welfare/downloads/awa/awa.pdf   

2)
Public Health Service. 2002. Public Health Service Policy on Humane Care and Use of Laboratory Animals. Department of Health and Human Services, National Institutes of Health, Office of Laboratory Animal Welfare. Available at: http://grants.nih.gov/grants/olaw/references/phspol.htm#Definitions 

Domain 5; Secondary Species – Xenopus laevis
68.
Which answer best describes the source of lab animal allergen from the species pictured below?


a.   Urine and feces


b.   Urine and saliva


c.   Sebaceous gland secretions only


d.   Feces only


e.
Urine only

Answer:  b. Urine and saliva

References:  
1) Occupational Health and Safety in the Care and Use of Research Animals, 1997 edition, Chapter 4, page 54.
2) Suckow M, Weisbroth S, Franklin C,  The Laboratory Rat, Second edition, Elsevier Academic Press:  San Diego, CA.  Chapter 17 – Occupational Health and Safety, p. 567.  

Domain 5: Primary Species – Rat (Rattus norvegicus)

69.
A rhesus macaque presents with fever, lethargy and a diffuse red maculopapular rash over the majority of haired surfaces. Platelet count is 9000/ul. What is the most likely etiologic agent causing these signs? 

a.   Simian immunodeficiency virus 

b.   Macacine herpes 1 virus 

c.   Cercopithecine herpes 9 virus 

d.   Rhesus rhadinovirus 

e.   Measles 
Answer:  c. Cercopithecine herpes 9 virus (simian varicella). 

References: 

1)
Halliday and Fortman. 2011. Severe thrombocytopenia in aged rhesus macaques infected with simian varicella virus. JAALAS 50(1): 109-113. 

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 16 – Nonhuman Primates, p 748

Domain 1; Primary Species – Rhesus macaque (Macaca SPP.)
70.
What percentage of air is recirculated back into the work zone by the type of biosafety cabinet pictured below?


a.   30%


b.   50%


c.   70%


d.   90%


e.
100%

Answer:  c.  70%

References:  Biosafety in Microbiological and Biomedical Laboratories, Fifth edition, Appendix A, page 295.  

Domain 5
71.
Which animal biosafety level is required to work with this agent?

a.
BSL1

b.
BSL2 

c. 
BSL3

d.
BSL4  

Answer:  d. BSL4, Filovirus (Ebola or Marburg virus) 

References: 

1)
Centers for Disease Control and Prevention, National Institutes of Health.  2009. Biosafety in Microbiological and Biomedical Laboratories, 5th ed. U. S. Government Printing Office, Washington, D.C.  Agent Summary Statements: Arboviruses and Related Zoonotic Viruses, p 256

2)
National Research Council. 1997. Occupational Health and Safety in the Care and Use of Research Animals.  National Academy of Sciences, p 70

Domain 3
72.
For the species pictured below, what is the minimum floor area and height requirement for an adult weighing 1-3 kg?


a.   1.6 ft2, 20 inches


b.   3.0 ft2, 30 inches


c.   4.3 ft2, 30 inches


d.   6.0 ft2, 32 inches


e.
8.0 ft2, 36 inches

Answer:  b. 3.0 ft2, 30 inches

References:  Animal Welfare Regulations, CFR Title 9, Chapter 1, Part 3, Subpart D, §3.8, (11-05 Edition p. 95)

Domain 5

73.
What is the optimum water temperature (°C) for growth and development of this species?        

a.  
24

b.  
26

c.  
28

d. 
32

Answer:  c. 28
References:
1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA.  Chapter 19 – Biology and Management of the Zebrafish, p. 867
2)
Harper C, Lawrence C, The Laboratory Zebrafish, CRC Press:  Boca Raton, FL.  Chapter 3 – Life Support, p. 110.

Domain 4; Secondary Species – Zebrafish (Danio rerio)

74.
The condition seen below is thought to be influenced by dietary, environmental, and disease related factors.  The condition is very common in the following strains of mice EXCEPT?

a. SJL

b. Balb/c

c. C3H

d. DBA

Answer:  a. SJL

References:

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pg 94.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press:  San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, pg. 106.

Domain 4; Primary Species – Mouse (Mus musculus)
75.
Which strain of mouse, characterized by the large pronuclei of its zygotes, was most likely used for the procedure shown?

a.
FVB/N

b.
BALB/c

c.
C3H/He

d.
DBA/2J

e.
AKR

Answer:  a. FVB/N
References:
1)  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 28 – Transgenic and Knockout Mice, p. 1131.

2)  Nagy A., Gertsenstein M., Vintersten K., Behringer R., Manipulating the Mouse Embryo, 3rd edition. Coldspring Harbor, NY  2003.  Chapter 3 – Production of Transgenic and Chimeric Mice, p. 151.

Domain 3; Primary Species – Mouse (Mus musculus)
76.
Which of the following is NOT commonly associated with the condition seen below?

a. Obesity

b. Secondary Staphylococcus intermedius infection

c. Trauma

d. Wire bottom caging

e. Poor sanitation

Answer:  b. Secondary Staphylococcus intermedius infection

References:

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 6 – Rabbit, pg 299

2) Hrapkiewicz K, Medina L, 2010.  Clinical Laboratory Animal Medicine - An Introduction, 3rd edition.  Blackwell Publishing, Ames, Iowa.  Chapter 10 – Rabbits, pg 236.  

Domain 4; Secondary Species, Guinea pig
77.
Identify these eggs, collected from a mouse:

a. 
Aspiculuris tetraptera
b. 
Syphacia muris
c. 
Syphacia obvelata
d.
Trichosimoides crassicauda
e. 
Calodium hepaticum
Answer:   a. Aspiculuris tetraptera
References:

1)
Baker, DG. 2007. Flynn’s Parasites of Laboratory Animals. 2nd edition. Blackwell Publishing: Ames, IA. Chapter 11 – Parasites Of Rats And Mice, p. 353.

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 4 – Biology And Diseases of Rats, p. 100-102.

Domain 1; Primary Species – Mouse (Mus musculus)
78.
Which of the following is true regarding the cause for the lesions seen below in a guinea pig?

a. An increased ability to synthesize ascorbic acid
b. An increased capacity for storage of vitamin C

c. Excessive L-gulonolactone oxidase

d. Enzyme deficiency leading to decreased ascorbic acid production through the glucuronic pathway

Answer:  d. Enzyme deficiency leading to decreased ascorbic acid production through the glucuronic pathway

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press:  San Diego, CA.  Chapter 9 – Biology and Diseases of Guinea Pigs, pg. 230.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 5 – Guinea Pig, pg 238.

Domain 4; Secondary Species – Guinea Pig (Cavia porcellus)

79.
What is the genus and species of the animal shown in this slide?

a. 
Cancer equinas
b. 
Cancer pagurus

c. 
Ambystoma mexicanum
d. 
Limulus polyphemus
e. 
Limulus pyrogensus

Answer:   d. Limulus polyphemus 

References:

1)
Smith, SA, Scimeca, JM, Mainous, ME. 2011. Culture and Maintenance of Selected Invertebrates in the Laboratory and Classroom. ILAR Journal 52(2): 153-164.

2)
Smith SA, Berkson J.  Laboratory culture and maintenance of the horseshoe crab (Limulus polyphemus). Lab Anim (NY). 2005 34(7):27-3

Domain 3; Tertiary Species – Invertebrate
80.
Proper handling technique is imperative when restraining rabbits considering their high muscle mass compared to a lower bone mass.  When the hind limbs are not supported which lumbar vertebrae is most likely to fracture? 

a. L1

b. L2

c. L3

d. L5

e. L7

Answer:  e.  L7

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press:  San Diego, CA.  Chapter 9 – Biology and Diseases of Rabbits, pg. 352

2) Hrapkiewicz K, Medina L, 2010.  Clinical Laboratory Animal Medicine - An Introduction, 3rd edition.  Blackwell Publishing, Ames, Iowa.  Chapter 10 – Rabbits, pg 205.  

Domain 4; Primary Species – Rabbit (Oryctolagus cuniculus)

81.
According the Guide for the Care and Use of Laboratory Animals, what is the minimum floor space recommended for 5 mice weighing 20 g each? Does this cage meet this recommendation? 

a. 
8 in²/animal; Yes

b. 
8 in²/animal; No

c. 
12 in²/animal; Yes

d. 
12 in²/animal; No

Answer:   d. 12 in²/animal; No

References:

1)
National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter 5 – Environment, Housing and Management. p. 57.

Domain 4; Primary Species – Mouse (Mus musculus)
82.
Which of the following statements is true regarding the method of blood collection illustrated?

a.
Targets a venous plexus in mice, and a venous sinus in rats

b.
Anesthesia should not be used

c.
The capillary tube should be inserted at the medial canthus of the eye in mice, hamsters, and gerbils

d.
potential adverse effects include hemorrhage and damage to retro orbital structures

Answer: d. potential adverse effects include hemorrhage and damage to retro orbital structures


References:  

1) http://www.theodora.com/rodent_laboratory/blood_collection.html
2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 23, Techniques of Experimentation, p. 1009.

Domain 3

83.
What does the depicted test measure?  

a. 
Thermal nociceptive threshold

b. 
Swim response

c. 
Bone mineral density

d. 
Surface temperature of the frog

e. 
Activity

Answer:  a. Thermal nociceptive threshold

References:

1)
Coble DJ, Taylor DK, Mook DM.  2011.  Analgesic Effects of Meloxicam, Morphine Sulfate, Flunixin Meglumine, and Xylazine Hydrochloride in African-Clawed Frogs (Xenopus laevis).  JAALAS 50(3): 355-360. 

2)
Mulder GB, Pritchett K.  2004. Rodent Analgesiometry: The Hot Plate, Tail Flick and Von Frey Hairs.  Contemporary Topics 43(3): 54-55

Domain 2; Secondary Species – African Clawed Frog (Xenopus laevis)

84.
The optical imaging methodology illustrated below utilizes what biological light-emitting pigment to allow in vivo determination of disease progression, inflammation, or gene expression?

a.
Fluourescein

b.
Chlorophyll

c.
Luciferin

d.
Vargulin

e.
Coelenterazine

Answer: c. Luciferin


References:  

1) http://www.caliperls.com/products/preclinical-imaging/
2) Ray P. 2011. Multimodality molecular imaging of disease progression in living subjects. J Biosci. 36(3):499-504.
Domain 3

85.
The chemical in the image is classified as what type of disinfectant?

a. 
Oxidant

b. 
Reactant

c. 
Denaturant 

d. 
Aldehyde

Answer: c.  Denaturant

References:
1)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 10 – Microbiological Quality Control for Laboratory Rodents and Lagomorphs, p. 370

Domain 4

86.
The apparatus shown below is commonly used to assess what type of behavior in transgenic or knockout rodents?

a.
Social behavior; determined by calculating the amount of time the animal spends at the perimeter of the chamber which is adjacent to a second chamber containing a conspecific within visual contact

b.
Social behavior; dominance determined by placing 2 mice in the chamber, on opposite sides, and observing which animal advances towards the other first

c.
Anxiety behavior; determined by evaluating the animals’ response following the delivery of a mild foot shock preceded by a distinct auditory cue

d.
Nociceptive response; determined by recording the amount of time it takes for an animal to respond thermal stimulation from the floor of the chamber

e.
Anxiety behavior; determined by calculating the amount of time the animal spends along the perimeter of the field as opposed to the center

Answer: e. Anxiety behavior; determined by calculating the amount of time the animal spends along the perimeter of the field as opposed to the center


References:  

1) Crawley JN. 1999. Behavioral phenotyping of transgenic and knockout mice: experimental design and evaluation of general health, sensory functions, motor abilities, and specific behavioral tests. Brain Res 835(1):18-26.
2) Karl T, Pabst R, von Hörsten S. 2003. Behavioral phenotyping of mice in pharmacological and toxicological research. Exp Toxicol Pathol. 55(1):69-83.
Domain 3
87.
Shipping which of the following necessitates labeling the shipping container with the depicted symbol: 

a. 
Formalin

b. 
Dry ice

c. 
Category B infectious substance

d. 
Flammable materials

e.
Category A infectious substance

Answer: c. Category B infectious substance

References:
1) 
Centers for Disease Control and Prevention, National Institutes of Health.  2009. Biosafety in Microbiological and Biomedical Laboratories, 5th ed. U. S. Government Printing Office, Washington, D.C.  Appendix C: Transportation of Infectious Substances, p340

2)
IATA Dangerous Goods Regulations, 52nd edition.  3.6.2 – Infectious Substances

Domain 5
88.
This device is used to model:


a.   Acute thermal pain


b.   Blood pressure


c.   Heart rate


d.   Anxiety


e.   Blood oxygen

Answer:  a.   Acute thermal pain
References: 

1) http://www.shurilla.com/tailflick.htm.   Illustration:  Rat Tail Flick Device

2) Models of Nociception: Hot‐Plate, Tail‐Flick, and Formalin Tests in Rodents

Anthony W. Bannon,  Annika B. Malmburg, Current Protocols in Neuroscience, October 2007

Domain 2; Primary Species – Rat, Mouse
89.
This device is used to modulate


a.   Anesthetic depth


b.   Respiratory rate and tidal volume


c.   Blood oxygen level


d.   Narcosis


e.   Blood pressure

Answer:  b.   Respiratory rate and tidal volume
References:  

1) Fish, RE, Brown, MJ, Danneman, PJ, Karas, AZ.  Eds, 2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd Ed.  Academic Press, New York, NY.  Chapter 5—Anesthetic Delivery Systems p. 154

2) www.harvardapparatus.com  Harvard Model 687 Mouse Ventilator

Domain 2
90.
Which of the following is a feature of the unit pictured above?

a. The Biosafety Cabinet pictured above requires the use of rubber gloves and gas-tight construction.

b. The Biosafety Cabinet pictured above will not provide product protection, but will provide personnel protection.

c. Due to no recirculation of air, this Biosafety Cabinet can be used for non-volatile chemical and radionucleotide handling.
d. The use of the Biosafety Cabinet pictured above has a face velocity of 75 lfm. 
Answer: c. Due to no recirculation of air, this Biosafety Cabinet can be used for non-volatile chemical and radionucleotide handling.

References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 21- Design and Management in Animal Facilities, pp. 943-945.

2)
Chosewood, L. Casey, Wilson, Deborah E. eds. Biosafety in Microbiological and Biomedical Laboratories  5th ed.  2009. US Department of Health and Human Services, Public Health Service, Center for Disease Control and Prevention, and  National Institute of Health- HHS Publication No. (CDC) 21-1112, pp. 295-312.
Domain 3
91.
Which statement does not accurately reflect the biology and husbandry of this species?

a. Oocytes from the female of this species allow for direct injection and expression of foreign nucleic acids.

b. Oocyte quality is affected by various factors including water quality, hardness, temperature, nutritional status, and the poorly understood seasonal variation in oocyte quality which occurs during the summer months.

c. Pigmented adults of this species possess unique markings on their back allowing for animal identification without the need for branding, tagging or tattooing.  

d. Although sometimes found in streams, this species thrives in ponds and lakes where water is more stagnant and murky.

e. While static, flow-through, and recirculating systems are used with this species, a recent study determined that a recirculating water system maintained in a cold room produced high quality oocytes that showed minimal seasonal variation.

Answer:  e. While static, flow-through, and recirculating systems are commonly used with this species, a recent study determined that a recirculating water system maintained in a cold room produced high quality oocytes that showed minimal seasonal variation.
References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 17 – Biology and Diseases of Amphibians, p. 809.

2)
Delpire E, Gagnon, KB, Ledford, JJ and Wallace, JM.  2011.  Housing and husbandry of Xenopus laevis affect the quality of oocytes for heterologous expression studies.  J Am Assoc Lab Anim Sci. 50(1): 46-53.

Domain 4; Secondary Species – African Clawed Frog (Xenopus spp).

92.
Which of the following diseases is the most likely cause of this clinical presentation?
a. 
Collibacillosis

b. 
Encephalitozoonosis 

c.
Myxomatosis

d. 
Pasteurellosis

e.
Treponematosis

Answer: d. Pasteurellosis

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 9 – Biology and Diseases of Rabbits, pp.  339-340, 342-345, 347-349.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 6 – Rabbit, pp. 256-258, 264-267, 273-275, 282-283, 290-294.

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)
93.
Which of the following terms best fits the type of pathology found in cases of this infection in rabbits?

a. Necrotic

b. Granulomatous

c. Suppurative

d. Proliferative

Answer: b. Granulomatous

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 9 – Biology and Diseases of Rabbits, p. 348.

2) Percy DH and Barthold SW. 2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 6 – Rabbit, pp. 290-294.

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)

94.
This compound is classified as which of the following chemical disinfectant categories?

a. Denaturant

b. High level disinfectant

c. Oxidant

d. Reactant

Answer: a. Denaturant

References:

1)
Keen et al.  2010. Efficacy of soaking in 70% isopropyl alcohol on aerobic bacterial decontamination of surgical instruments and gloves for serial mouse laparotomies. JAALAS 49(6):832-837.

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 10 – Microbiological Quality Control for Laboratory Rodents and Lagomorphs, p. 370.

3)
Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 3 – Veterinary Medical Care, p. 62.

Domain 4
95.
A Rhesus macaque presents with anorexia, vomiting, and severe diarrhea. On necropsy, this lesion was seen within the colon and cecum. Organisms are seen on histology with a Giemsa stain. Which of the following parasites is most likely associated with these findings?

a. Prosthenorchis elegans 

b. Encephalitozoon cuniculi

c. Balantidium coli
d. Entamoeba histolytica 

Answer: d. Entamoeba histolytica

References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 16 – Nonhuman Primates, pp. 758-759, 762.

2)
Bennett BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research: Diseases.  Academic Press: San Diego, CA.  Chapter 3 – Parasitic Diseases, pp 116-119, 130-133, 166-168.
Domain 1; Primary Species – Macaques (Macaca spp.)

96.
How is this equipment used in the animal facility?

a. Reduce labor costs and provide ergonomic benefits

b. Provide reserves for emergencies 

c. Increase mortality

d. Eliminate cage flooding

Answer: a. Reduce labor costs and provide ergonomic benefits

References:

1) Gordon and Wyatt. 2011. The water delivery system affects the rate of weight gain in C57BL/6J mice during the first week after weaning. JAALAS 50(1):37–40.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 21 – Design and Management of Animal Facilities, p. 936.

Domain 4

97.
Which of the following is FALSE with respect to this equipment?

a. Concentrations of CO2 tend to be higher than in open-top cages 

b. Concentrations of NH3 tend to be higher than in open-top cages

c. Relative humidity tends to be lower than in the room

d. They are effective in preventing particulate transfer to and from the cage

e. The microenvironment inside them is variable depending on biomass, strain of mice, and other factors. 

Answer:  c. Relative humidity tends to be lower than in the room

References:  

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 29 – Factors that may Influence Animal Research, p. 1149.

2) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 3 – Normative Biology, Husbandry and Models. Elsevier Academic Press, San Diego, CA.  Chapter 9 – Design and Management of Research Facilities for Mice, pp. 294-295.

Domain 4; Primary Species – Mice (Mus musculus)

98.
Which of the following is the causative agent of this lesion?

a. Streptobacillus moniliformis

b. Clostridium difficile

c. Aspergillis fumigatus

d. Corynebacterium bovis

e. Corynebacterium kutscheri

Answer: d. Corynebacterium bovis

References:

1)
Burr et al. 2011.  Strategies to prevent, treat, and provoke Corynebacterium-associated hyperkeratosis in athymic nude mice.  JAALAS 50(3):378-388.  

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, pp. 92-94.  

3)
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 72-73.

4)
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 2 – Diseases.  Academic Press: San Diego, CA.  Chapter 16 – Aerobic Gram-Positive Organisms, pp. 399-402.
Domain 1; Primary Species – Mouse (Mus musculus)

99.
What is the air flow rate of the biosafety cabinet pictured above?

a. At minimum 75 linear feet per minute

b. At minimum 100 linear feet per minute 

c. 75 to 100 linear feet per minute

d. There is no designated airflow for biosafety cabinets 
Answer: a. At minimum 75 linear feet per minute
References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 24 – Control of biohazards, p. 1050.

2)
Center for Disease Control and Prevention. 2009. Biosafety in Microbiological and Biological Laboratories, 5th edition. U.S. Government Printing Office: Washington, DC. Appendix A: Biological Safety Cabinets, p. 292.

Domain 4
100.
The picture above represents which of the following?

a. Reduction

b. Refinement

c. Replacement

d. Restructure

Answer: b. Refinement

References: 
1)  
Institute of Laboratory Animal Resources, National Research Council. 2011. Guide for the Care and Use of Laboratory Animals. 8th edition.  National Academies Press: Washington, DC. Chapter 1 – Key Concepts, p. 5.

2)
Coleman K, Pranger L, Maier A, Lambeth, S, Perlman JE, Thiele E, Schapiro SJ.  2008. Training Rhesus Macaques for Venipuncture Using Positive Reinforcement Techniques: A Comparison with Chimpanzees. J Am Assoc Lab Anim Sci. 47(1):37-41.

Domain 3; Primary Species – Macaques (Macaca spp.)

101.
Chlorates, perchlorates, nitrates, permanganates, and peroxides are examples of chemical classes that require which hazardous signage?


a.
A


b.
B


c.
C


d.
D


e.
E

Answer:  a. A

References: 

1) CRC Handbook of Laboratory Safety, 5th Edition. Furr AK,  Ed., CRC , Chapter 4, pg 288-295
2) Oxidizing agent. (2010). Retrieved from Environment, Health and Safety Online: http://www.ehso.com/ChemicalStorageGuidelines.htm 
Domain 5
102.
One of your technicians reports dyspnea, snuffling, and chattering in a rat. On necropsy, this is what is found. Which of the following etiological agents is the most likely cause of these findings?

a.   Mycoplasma pulmonis

b.   Pasteurella pneumotropica

c.   Streptobacillus moniliformis

d.   Sendai virus

e.   Parker’s rat coronavirus

Answer:  a. Mycoplasma pulmonis

References:  

1) Suckow MA, Weisbroth SH, and Franklin CL, eds.  2006. The Laboratory Rat, 2nd Edition.  Elsevier Academic Press: San Diego, CA.  Chapter 11 – Bacterial, Mycoplasmal and Mycotic Infections, pp. 340-44, 374-378, 389-393 and Chapter 12 – Viral Disease, pp. 435-443.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 4 – Biology and Diseases of Rats, pp. 137-139, 142-144.

3) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 – Rat, pp. 130-132, 134-135, 143-147, 153.

Domain 1; Primary Species – Rat (Rattus norvegicus)

103.
Which of the following statements best describes the female reproductive tract for this species?
a. 
Simplex uterus, single cervix

b. 
Bipartite uterus, single cervix 

c. 
Complete medial septum in the body of the uterus

d. 
Two separate uterine horns and two cervices

Answer: d. Two separate uterine horns and two cervices
References:
1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 9 – Biology and Diseases of Rabbits, p. 333.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 6 – Rabbit, p. 254 

3) Quesenberry KE, Carpenter JS.  2003.  Ferrets, Rabbits and Rodents: Clinical Medicine and Surgery, 2nd edition.  W.B. Saunders, Co.: St. Louis, MO.  Chapter 13 – Basic Anatomy, Physiology, and Husbandry, p. 141.

Domain 1; Primary Species – Rabbit (Orcytolagus cuniculus)

104.
Which of the following bacteria have been shown to contribute to this condition in swine?

a.   Bordetella bronchiseptica and Streptococcus suis

b.   Haemophilus parasuis, Mycoplasma hyorhinis, and Pasterella multocida

c.
Pasteurella multocida, Actinobaccillus pleuropneumoniae, and Bordetella bronchiseptica

d.   Streptococcus suis, Haemophilus parasuis, and Actinobacillus pleuropneumoniae

e.   Pasteurella multocida, Bordetella bronchiseptica, and Haemophilus parasuis

Answer: e. Pasteurella multocida, Bordetella bronchiseptica, and Haemophilus parasuis

References:  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 15 - Biology and Diseases of Swine, pp. 635-639.
Domain 1; Primary Species – Pig (Sus scrofa)
105.
Skull radiographs were obtained from a squirrel monkey that presented with a large mass on its head.  Which of the following nutritional deficiencies is most likely to result in hyperostosis secondary to cephalohematoma formation?

a. Hypovitaminosis E

b. Hypovitaminosis C 

c. Hypovitaminosis D3
d. Hypovitaminosis A
Answer: B. Hypovitaminosis C

References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 16 – Nonhuman Primates, pp. 757; 773-775.

2)
Bennet BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research: Diseases.  Academic Press: San Diego, CA.  Chapter 11 – Diseases of the Musculoskeletal System, p. 436.

Domain 4; Secondary Species – Squirrel monkey (Saimiri sciureus)

106.
What type of behavior is facilitated through the enrichment depicted in this slide?


a.
Social interaction


b.
Foraging


c.
Nesting 


d.
Gnawing

Answer:
c. Nesting 

Reference:  

1)
http://www.ag.purdue.edu/ansc/mousebehavior/Wiki%20Pages/Home.aspx
2)
Home improvement: C57BL/6J mice given more naturalistic nesting materials build better nests.  Hess SE, Rohr S, Dufour BD, Gaskill BN, Pajor EA, Garner JP.  J Am Assoc Lab Anim Sci. 2008, 47(6):25-31.
Domain 4; Primary Species - Mouse
107.
Which of the following is a particularly important nutrient requirement for neonatal animals of this species?

a. Sulfur

b. Iron

c. Chondroitin sulfate

d. Glutathione

e. Lipoic acid

Answer:  b. Iron

References:
1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 15 - Biology and Diseases of Swine, p. 620. 

2) Swindle M, ed. 2007. Swine in the Laboratory: Surgery, Anesthesia, Imaging and Experimental Techniques, 2nd edition. CRC Press, Boca Raton, FL. Chapter 1 - Biology, Handling, Husbandry, and Anatomy, p. 8.

Domain 1; Primary Species - Pig (Sus scrofa)
108.
What identification method is depicted in this slide?


a.
Toe amputation


b.
Toe tattooing


c.
Tail tattooing


d.
Microchip identification

Answer:  a.  Toe amputation

References:  

1)
Analysis of physiological and behavioral parameters in mice after toe clipping as newborns.  Schaefer DC, Asner IN, Seifert B, Bürki K, Cinelli P.  Lab Anim. 2010, 44(1):7-13. Epub 2009 Jun 17.

2)
Identification methods in newborn C57BL/6 mice: a developmental and behavioral evaluation.  Castelhano-Carlos MJ, Sousa N, Ohl F, Baumans V.  Lab Anim. 2010, 44(2):88-103. Epub 2009 Oct 23.

Domain 4 Primary Species - Mouse
109.
This equipment is used for what purpose and was recently used in a study with intestinal resection and anastomosis in what species for that purpose?

a. Gnotobiotics, mice

b. Gnotobiotics, pigs

c. Surgical incubator, mice

d. Surgical incubator, pigs
Answer: b. Gnotobiotics, pigs 

References: 
1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, p. 46.

2) Mateo KS, Ayres JH, Zhao M, Butler JE, Francis DH.  2011.  Intestinal resection and anastomosis in neonatal gnotobiotic pigs.  JAALAS 50(3): 361-364.

Domain 5; Primary Species – Pig (Sus scrofa)
110.
Because thermoregulatory mechanisms are poorly developed in young chicks, poults, and ducklings, higher environmental temperatures are required during the brooding period. What is the recommended initial temperature requirement for housing the species below?

a. 100 to 105°F

b. 95 to 100°F

c. 80 to 85°F

d. 85 to 90°F

e. 90 to 95°F 

Answer: e. 90 to 95°F 

References:

1) Guide for the Care and Use of Agricultural Animals in Research and Teaching, 2010, Federation of Animal Science Societies, Third Edition, Chapter 9- Poultry, p116
Domain 4; Tertiary Species - Chicken (Gallus domesticus)
111.
What type of enrichment is depicted in this slide?


a.
Manipulanda


b.
Perches


c.
Social interaction


d.
Foraging

Answer: c. Social interaction

Reference:

1)
Guide for the Care and Use of Laboratory Animals. 2011.  Institute of Laboratory Animal Resources, National Research Council, National Academy of Sciences. National Academy Press, Washington, DC. p. 53.

Domain 4; Primary Species – Macaque (Macaca spp.)
112.
What is the purpose of the depicted equipment?


a.
Emergency rations


b.
Insulation of the interstitial space


c.
Pest control


d.
Enrichment

Answer: d. Enrichment (hay cubes)

References:

1)
[The species-specific feeding of rabbits in pet husbandry].  Dtsch Tierarztl Wochenschr. 2001 Mar;108(3):131-5. [Article in German]  Kamphues J.

2)
http://www.petco.com/product/4537/Kaytee-Natural-Timothy-Hay-Cubes-for-Rabbits-And-Small-Animals.aspx
Domain 4; Primary Species - Rabbit
113.
For what purpose was the depicted equipment designed?


a.
Cleaning cages


b.
Environmental enrichment


c.
Measuring analgesia


d.
Measuring body condition scores

Answer:  b.  Environmental enrichment (resting board for mice)

References:

1)
http://www.ratloft.com/models.aspx
2)
Guide for the Care and Use of Laboratory Animals. 2011.  Institute of Laboratory Animal Resources, National Research Council, National Academy of Sciences. National Academy Press, Washington, DC. p. 53.

Domain 4; Primary Species - Mouse
114.
What is this compound used for?


a.
Pest control


b.
Sanitization


c.
Environmental enrichment


d.
Dietary supplementation

Answer:  a. Pest control

Reference:

1)
Guide for the Care and Use of Laboratory Animals. 2011.  Institute of Laboratory Animal Resources, National Research Council, National Academy of Sciences. National Academy Press, Washington, DC. p. 74.

2)
http://qifeng.en.hisupplier.com/product-list.html
Domain 4

115.
These pieces of equipment were installed in pig rooms for what purpose?

a. Noise control

b. Security

c. Wall protection

d. Reflect lighting

Answer: a. Noise control

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 21 – Design and Management of Animal Facilities, p. 928.
2) Young MT, French AL, Clymer JW.  2011.  An effective, economical method of reducing environmental noise in the vivarium.  JAALAS 50(4): 513- 515.
Domain 5; Primary Species – Pig (Sus scrofa)

116.
This electron micrograph depicts a zoonotic pathogen.  What biosafety level is required to work with this pathogen?


a.
ABSL1


b.
ABSL2


c.
ABSL3


d.
ABSL4

Answer: d.  ABSL4

Reference:

1) http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_sect_VIII_f.pdf (page 251)

Domain 4

117.
What is the purpose of this equipment?


a.
Sanitization


b.
Enrichment


c.
Restraint


d.
Collecting census data

Answer:  b. Enrichment

References:

1)
www.britzco.com/CatalogItem.aspx?ProductId=101500
2)
Improving the welfare of captive macaques (Macaca sp.) through the use of water as enrichment.  Robins JG, Waitt CD.  J Appl Anim Welf Sci. 2011, 14(1):75-84. 
Domain 4, Primary Species - Macaque
118.
This lesion is associated with:


a.
Increased temperature


b.
Decreased humidity


c.
Sendai virus


d.
Murine encephalomyelitis virus

Answer: b. Decreased humidity

Reference:

1)
Effect of relative humidity on rat breeding and ringtail.  NJAA LR, UTNE F, BRAEKKAN OR.  Nature. 1957; 180(4580):290-1. No abstract available. 

2)
Lanolin as a treatment option for ringtail in transgenic rats.  Taylor DK, Rogers MM, Hankenson FC.  J Am Assoc Lab Anim Sci. 2006; 45(1):83-7.
Domain 4, Primary species (mouse and rat)

119.
The following cabinet is being used in your laboratory.  It is capable of which of the following?

a. Protects personnel, product, and environment
b.   Protects personnel, product, but not the environment

c.
Protects personnel, environment, but not product

d.   Protects product, environment, but not personnel

e.
Does not provide protection

Answer:  c. Protects personnel, environment, but not product
References:  

1) Biosafety in Microbiological and Biomedical Laboratories, 5th Edition, Centers for Disease Control, NIH, December 2009, page 315

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 24 – Control of Biohazards Associated with the Use of Experimental Animals, p. 1048-1053.
Domain 5
120.
What type of undesirable side effects has this drug caused in rats?

a.  Gastric ulceration

b.  Pica

c.  Ascending paralysis

d.  Ulcerative dermatitis

e.  Anaphylaxis

Answer: b. Pica
References:

1)  Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Academic Press, San Diego, CA.  Chapter 28 – Novel Delivery Systems for Analgesic Drugs in Laboratory Animals, p. 610. 

2)  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine,    

     2nd edition.  Academic Press: San Diego, CA.  Chapter 22 - Preanesthesia, Anesthesia, and 

    Analgesia, p. 964.  

Domain 2; Primary Species - Rat (Rattus norvegicus)

END OF EXAM!!!!!!
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