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1.
Which of the following is the primary mode of transmission for Pseudoloma neurophilia in Danio rerio?


a.   Oral ingestion of infective spores


b.   Burrowing through the skin of infective trophoblasts 


c.   Oral ingestion of encysted eggs


d.   D. rerio eggs are infected in utero

Answer:  a. Oral ingestion of infective spores

References:  

1) Baker DG, ed. 2007. Flynn’s Parasites of Laboratory Animals, 2nd edition. Blackwell Publishing, Iowa, USA. Chapter 7 – Parasites of Fishes, pp. 80-84.

2) Murray et al. 2011. Transmission, diagnosis, and recommendations for control of Pseudoloma neurophilia infections in laboratory zebrafish (Danio rerio) facilities. Comp Med 61(4):322-329.

Domain 1; Secondary Species – Zebrafish (Danio rerio)

2.
Which of the following is an NMDA antagonist?
a.   Propofol

b.   Pentobarbital

c.   Xylazine
d.   Ketamine

e.   Acepromazine

Answer:  d. Ketamine

Reference: 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. 32, 38-39, 47, 51-52, 55.
Domain 2

3.
How is the blood supply from the coronary artery of swine similar to that of humans?

a. It is right-side dominant and lacks preexisting collateral circulation

b. It is left-side dominant and lacks preexisting collateral circulation

c. It is right-side dominant and has preexisting collateral circulation

d. It is left-side dominant and has preexisting collateral circulation

Answer: a. It is right-side dominant and lacks preexisting collateral circulation

Reference: 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. 618.

Domain 3; Primary Species – Pig (Sus scrofa)

4.
Which of the following is the least likely cause of a positive tuberculin skin test result in a common marmoset?

a. Early-stage infection with measles virus

b. Prior Bacillus Calmette-Guerin vaccination

c. Prior exposure to Freund complete adjuvant

d. Infection with nontuberculous mycobacteria

e. Trauma during injection

Answer: a. Early-stage infection with measles virus

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. 740

2) Bennett BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research: Diseases.  Academic Press, San Diego, CA.  Chapter 2 – Bacterial and Mycotic Diseases, pp. 85-86.

3) Wachtman et al. 2011. Colonization with nontuberculous mycobacteria is associated with positive tuberculin skin test reactions in the common marmoset (Callithrix jacchus). Comp Med 61(3):278-284.

Domain 4; Secondary Species – Marmoset/Tamarins (Callitrichidae)

5.
According to the Animal Welfare Act and its regulations, for what period of time must an official USDA tag be held after the death or euthanasia of a cat?

a. 1 year

b. 2 years

c. 3 years

d. 5 years

e.
There is no holding period for USDA tags in cats
Answer: a. 1 year 

Reference:  Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart E – Identification of Animals, §2.55 (b) Removal and disposal of tags (1-1-01 Edition, p. 33).

Domain 5; Secondary Species – Cat (Felis domestica)

6.
Which of the following organizations is composed of research professionals with a mission dedicated to balancing animal welfare and excellence in basic and applied scientific inquiry?

a.
National Association for Biomedical Research

b.
Scientists Center for Animal Welfare

c.
Laboratory Animal Management Association

d.
Federation for Biomedical Research

Answer: b. Scientists Center for Animal Welfare

References: 

1) 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. Appendix B: Selected Organizations, pp. 108, 110-112

2) http://www.scaw.com/
3) http://www.aalas.org/resources/branches-affil.aspx  

Domain 6
7.
Which of the following viruses causes disease with both zoonotic and anthroponotic forms in ferrets and humans?

a. Orthomyxovirus 

b. Paramyxovirus

c. Parvovirus

d. Rhabdovirus

e. Rotavirus

Answer: a. Orthomyxovirus

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, pp.  498-501.

2) Quesenberry, KE, Carpenter, JW, eds.  Ferrets, Rabbits, and Rodents – Clinical Medicine and Surgery, 2nd edition.  Saunders, St. Louis, MO.  Chapter 7 – Respiratory Diseases, pp. 74-75.

Domain 1; Secondary Species – Ferret (Mustela putorius furo)
8. 
The cotton rat (Sigmodon hispidus) is an animal model for all of the following EXCEPT?

a. 
Paramyxovirus infections 

b. 
Adenoviral infections

c. 
Filarial infections

d. 
Viral hepatitis 

e.
Polio

Answer:   d. Viral hepatitis

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, pp. 270-271.

2) 
Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 30 – Wild and Black Rats, pp. 869-870
Domain 3; Tertiary Species – Other Rodents
9. 
The Interagency Research Animal Committee has recommended restricting use of which of the following identification methods to situations where no other method of identifying the animals would be appropriate?
a. 
Ear tags

b. 
Ear notch

c. 
Tattoo

d. 
Toe clipping

e. 
Microchipping

Answer:   d. Toe clipping 

References: 
1) Final Rule: Good Laboratory Practice Regulations; Minor Amendments: Toe Clipping (http://awic.nal.usda.gov/final-rule-good-laboratory-practice-regulations-minor-amendment-toe-clipping)
2) Applied Research Ethics National Association (ARENA) and Office of Laboratory Animal Welfare (OLAW).  2002.  Institutional Animal Care and Use Committee Guidebook.  2nd Edition.  OLAW, Bethesda, MD.  Section B.2.c. Husbandry, pp. 45-46.
3) National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter 3 - Environment, Housing and Management, p. 75.   
Domain 4; Primary Species – Mice (Mus musculus)

10.
According to the Animal Welfare Act and its regulations, which of the following areas are exempt from inspection every 6 months by the IACUC?

a. Animal housing areas

b. Quarantine facilities

c. Animal areas containing free-living wild animals in their natural habitat

d. Animal study areas

e. Animal surgery areas

Answer: c. Animal areas containing free-living wild animals in their natural habitat

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies Affecting the Use of Laboratory Animals, pp. 21-22.  

2) Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.31(c)(3) Institutional Animal Care and Use Committee (IACUC).  (1-1-01 Edition, p. 21).

Domain 5

11. 
Which of the following laboratory animal species have hypsodontic molars?

a. Rats and mice

b. Gerbils and guinea pigs

c. Guinea pigs and rabbits

d. Mice and rabbits

Answer: c. Guinea pigs and rabbits
References: 

1) Dontas et al. 2010. Malocclusion in aging Wistar rats. JAALAS 49(1):22-26 

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. 124; Chapter 6 – Biology and Diseases of Guinea Pigs, p. 207; and Chapter 9 – Biology and Diseases of Rabbits, p. 331

3) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa. Chapter 1 – Mouse, p. 102; Chapter 2 – Rat, pp. 165; Chapter 4 – Gerbil, p. 213; Chapter 5 – Guinea Pig, p. 242; Chapter 6 – Rabbit, p. 303

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus), Secondary Species – Guinea Pig (Cavia porcellus)
12.
Which of the following drug classes are sedative hypnotics, have a very narrow therapeutic window, and have significant side effects in hamsters and gerbils?

a.  
α2-adrenergic agonists

b.  
Neuroleptics

c.  
Barbiturates

d.  
Dissociative agents

Answer: c. Barbiturates

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, pp.  957-959.

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 11 – Anesthesia and Analgesia for Laboratory Rodents, pp. 280-281.

Domain 2; Secondary Species – Gerbil (Meriones spp.) and Syrian Hamster (Mesocricetus auratus), Tertiary Species – Other Rodents

13.
Gerbils have which of the following vascular anatomical features that leads to increased susceptibility to cerebral ischemia following common carotid ligation?

a. Unilateral carotid bifurcation

b. Incomplete circle of Willis

c. Vascular pooling in the 4th cerebral ventricle

d. Aortic dissection

e. Diversion of blood via the brachial artery

Answer: b. Incomplete circle of Willis

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. 275.

2)
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 4 – Gerbil, p. 207.

Domain 3; Secondary Species – Gerbil (Meriones spp.)

14.
Chlorination of water containing organic matter results in formation of which of the following by-products?  

a. Chlorinated phenols

b. Trihalomethanes

c. Aldehydes

d. Chlorofluorocarbons

e. Polychlorinated biphenyls

Answer:  b. Trihalomethanes

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, pp. 936-937.
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.  Academic Press: San Diego, CA.  Chapter 9 – Design and Management of Research Facilities for Mice, pp. 306-309.
Domain 4
15.   
You are presented with a mouse carrying a mutation in a gene whose function is unknown to you.  Which of the following databases WOULD NOT be useful in determining the function of the gene? 

a.   OMIM (Online Mendelian Inheritance in Man)

b.   PubMed 

c. 
Jackson Lab Mouse Genome Informatics site 

d.   BLAST (Basic Local Alignment Search Tool)

e.
Cochrane Library

Answer:  e. Cochrane Library  

References: 

1)
BLAST: http://blast.ncbi.nlm.nih.gov/Blast.cgi

2)
JAX: http://www.informatics.jax.org/

3)
PubMed: 
4)
OMIM: http://www.ncbi.nlm.nih.gov/omim
5) 
Cochrane Library: http://www.thecochranelibrary.com/view/0/index.html

Domain 5; Primary Species – Mouse (Mus musculus)
16.
Which of the following types of viruses can potentially contaminate mouse gametes and embryos?

a. Poxvirus

b. Parvovirus

c. Herpesvirus

d. Adenovirus

e. Paramyxovirus

Answer: b. Parvovirus

References:

1) Besselsen et al.  2008.  Embryo transfer rederivation of C.B-17/Icr-Prkdcscid mice experimentally infected with mouse parvovirus 1.  Comparative Medicine 58(4):353-359.

2) Veterinary Virology, 2nd edition.  Fenner, FJ; Gibbs, EPJ; Murphy, FA; Rott, R; Studdert, MJ; White, DO. p.21 Academic Press, San Diego.

Domain 1; Primary Species – Mouse (Mus musculus)

17.
Which of the following animals are commonly used as models of leprosy (Hansen’s disease)?

a.   
Cercocebus atys and Saimiri boliviensis

b.   Sanguinus fuscicollis and Cercocebus atys

c.   
Pan troglodytes and Papio anubis

d.   Macaca fascicularis and Saimiri sciureus

e.   
Cercocebus atys and Dasypus novemcinctus

Answer:  e. Cercocebus atys and Dasypus novemcinctus

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. 741.

2) http://science.education.nih.gov/animalresearch.nsf/Story1/Armadillos+and+Their+Role+in+Treating+Leprosy 

3) Bennett BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research: Diseases.  Academic Press, San Diego, CA.  Chapter 2 – Bacterial and Mycotic Diseases, pp. 84, 88 and Chapter 9 – Integumentary System, p. 371.

Domain 3; Tertiary Species – Other Nonhuman Primates, Other Mammals

18.
Which of the following terms best describes a rodent diet that is formulated with elemental ingredients (e.g. amino acids, specific sugars, triglycerides, etc)?

a. 
Open formula 

b. 
Closed formula 

c. 
Chemically defined 

d. 
Purified 

e. 
Natural ingredient 

Answer: c. Chemically defined

References:

1)
National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter 3 - Environment, Housing and Management, p. 65.   

2)
Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 9 – Nutrition, pp. 269-271

Domain 4
19.
According to the Animal Welfare Act and its regulations, which of the following types of facilities must be licensed as a dealer?

a. Facility which produces cloned animals for regulated purposes utilizing standard veterinary medical practices 

b. Facility that produces novel genetically engineered animals

c. Facility that only produces antibodies/antisera on a contract basis for particular investigators but not for resale
d. Facility that produces pregnant mare urine

Answer: a. Facility which produces cloned animals for regulated purposes utilizing standard veterinary medical practices 

References:

1) USDA Animal and Plant Health Inspection Service Animal Care Policy Manual.  Policy # 10:  Specific Activities Requiring A License Or Registration, March 25, 2011 (http://www.aphis.usda.gov/animal_welfare/downloads/policy/Policy%20Manual%2003-25-2011.pdf)

2) Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.1 (3)(i-viii)Annual requirements and application (1-1-01 Edition, p.14.).
Domain 5

20.
What is the most frequent fecal bacterial isolate from subclinical and clinically affected macaques with diarrhea and how is it usually treated?

a. 
Shigella; self-limiting

b. 
Shigella; antibiotics and rehydration

c. 
Campylobacter; self-limiting

d. 
Campylobacter; antibiotics and rehydration

e. 
Salmonella; aggressive antibiotic therapy and supportive care

Answer:   c. Campylobacter; self limiting

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. 730-733.

2)
Reuter JD, Suckow MA, eds. 2006. In: Laboratory Animal Medicine and Management. International Veterinary Information Service: Ithaca, NY (http://ivis.org/advances/Reuter/toc.asp). Last updated: 25-Sep-2006.

3)
Bennett BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research: Diseases.  Academic Press, San Diego, CA.  Chapter 2 – Bacterial and Mycotic Diseases, pp. 79-81. 

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

21. 
Which of the following best describes the biodisposition of ketamine?

a. A rapid onset of action and low lipid solubility

b. A slow onset of action and high lipid solubility

c. A rapid onset of action and high lipid solubility

d. A slow onset of action and a low lipid solubility

Answer: c. A rapid onset of action and high lipid solubility

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 2 – Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers, p. 48.
2) Struck et al. 2011. Effect of a short-term fast on ketamine-xylazine anesthesia in rats. JAALAS 50(3):344–348.

Domain 2
22.
Which of the following tests is used for the assessment of depression in rodent models? 

a.
Barnes maze 

b.
Rotarod

c.
Tail flick 

d.
Tail suspension 

e.
Morris water maze

Answer: d. Tail suspension

References: 

1)
Committee on Guidelines for the Use of Animals in Neuroscience and Behavioral Research, Institute for Laboratory Animal Research, Division on Earth and Life Studies.  2003.  Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research.  National Academies Press: Washington, D.C.  Chapter 9 – Behavioral Studies, pp. 134, 141.

2)
Mulder and Pritchett. 2004.  Rodent models of depression. Contemp Top Lab Anim Sci 43(6): 52-54.

3)
Mulder and Pritchett. 2004. Rodent analgesiometry: the hot plate, tail flick, and von frey hairs. Contemp Top Lab Anim Sci 43(3):54-55
4) 
Mulder and Pritchett. 2003. The Morris water maze. Contemp Top Lab Anim Sci 42(2):49-50.

5)
Pritchett and Mulder. 2003. The rotarod. Contemp Top Lab Anim Sci 42(6):49

6) 
Pritchett and Mulder. 2003. T, radial arm, and barnes mazes. Contemp Top Lab Anim Sci 42(3):53-55.

Domain 3

23.
Which of the following disinfectants is classified as reactant?

a. Chlorine dioxide

b. Ethanol

c. Glutaraldehyde

d. Hydrogen peroxide

e. Povidone-iodine

Answer: c. Glutaraldehyde

Reference: 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

24.
According to the most recent version of the Guide for the Care and Use of Laboratory Animals, what is the recommended minimum floor area for a female mouse with a litter?

a. 25 in2
b. 30 in2
c. 35 in2
d. 50 in2
e. 51 in2
Answer: e. 51 in2
Reference: Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 3 – Environment, Housing, and Management, p. 57.
Domain 5; Primary Species – Mouse (Mus musculus)
25.  
The primary purpose of the CDC’s Guidelines for Biosafety Laboratory Competency is to establish which of the following that laboratory workers at all levels should have to work safely with biologic materials?

a.  
Behavior and knowledge

b.  
Skills and knowledge

c.  
Behavior and skills

d.  
Risks and behavior

e.  
Risks and skills

Answer:  a. Behavior and knowledge

Reference:  http://www.cdc.gov/mmwr/preview/mmwrhtml/su6002a1.htm?s_cid=su6002a1_w 

Domain 6

26.
Which of the following rat strains is associated with spontaneous type 1 diabetes mellitus?
a. Zucker diabetic fatty rat

b. Goto-Kakizaki rat

c. Cohen diabetic rat

d. Wistar fatty rat

e.  Bio-breeding diabetes prone/Wor rat

Answer: e. Bio-breeding diabetes prone/Wor rat
References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 30 – Animal Models in Biomedical Research, p. 1187.

2)
Suckow MA, Weisbroth SH, Franklin CL, eds. 2006. The Laboratory Rat.  2nd edition.  Academic Press: San Diego, CA. Chapter 23 - Spontaneous, Surgically, and Chemically Induced Models of Disease, pp. 714-717.
Domain 1; Primary Species – Rat (Rattus norvegicus)
27.
Which of the following conditions are likely to be observed in a pig model of metabolic syndrome?

a. Obesity, hypertension, insulin resistance

b. Obesity, hypotension, glucose intolerance

c. Obesity, hypoglycemia, hypoinsulinemia

d. Emaciation, hypotension, hyperinsulinemia

e. Emaciation, hypoglycemia, normolipedemia

Answer: a. Obesity, hypertension, insulin resistance

References: 

1) 
Neeb et al. 2010. Metabolic syndrome and coronary artery disease in Ossabaw compared with the Yucatan swine. Comp Med 60(4):300-315.
2) 
Johansen et al. 2001. The obese Göttingen minipig as a model of the metabolic syndrome: dietary effects on obesity, insulin sensitivity, and growth hormone profile. Comp Med 11(2):150-155.

Domain 3; Primary Species – Pig (Sus scrofa)
28. 
What is the recommended illumination level for sheep in a laboratory setting?

a. 
100 lux

b. 
220 lux

c. 
325 lux

d. 
400 lux

e. 
800 lux

Answer: b. 220 lux

References:  

1) 
Committees to Revise the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching. 2010. GUIDE For the Care and Use of Agricultural Animals in Research and Teaching. 3rd Edition. Federation of Animal Science Societies, Savoy, IL.  Chapter 10 – Sheep and Goats, p. 131.  

2) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 14 – Biology and Diseases of Ruminants: Sheep, Goats, and Cattle, p. 524.

Domain 4; Secondary Species – Sheep (Ovis aries)
29.  
Which of the following amendments to the Laboratory Animal Welfare Act of 1966 called for the appropriate use of tranquilizers, analgesics, anesthetics, paralytics, and euthanasia as well as appropriate pre-surgical and post-surgical veterinary medical and nursing care for animals used in research?

a. 
1970 Amendment to the Animal Welfare Act

b.
1976 Amendment to the Animal Welfare Act

c.
Food Security Act of 1985

d.
Food, Agriculture, Conservation and Trade Act of 1990

e. 
Pet Safety and Protection Act of 2007  

Answer: c. Food Security Act of 1985

References:  

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies Affecting the Use of Laboratory Animals, p. 20.  

2) http://www.aphis.usda.gov/animal_welfare/downloads/awa_leg_history.pdf

3) http://www.animallaw.info/statutes/stusawapl_99_198.htm

4) http://www.nal.usda.gov/awic/pubs/AWA2007/intro.shtml

Domain 5

30.
Which of the following behaviors is thought to be a form of social dominance in mice?

a.  
Food hoarding

b. 
Whisker chewing

c.  
Nest building

d.  
Urine marking

Answer:  b. Whisker chewing

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. 51-52 and Chapter 32 – Laboratory Animal Behavior, pp. 1241-1242.
2) Nicholson et al. 2009. The response of C57BL/6J and BALB/cJ mice to increased housing density. JAALAS (48)6:740–753. 

Domain 1; Primary Species – Mouse (Mus Musculus)
31.
Which of the following inhalant agents is preferred for swine anesthesia in cardiovascular procedures because it is the least cardiodepressant?

a. Isoflurane

b. Halothane

c. Nitrous oxide

d. Methoxyflurane

Answer: a. Isoflurane

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. 983

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 3 – Pharmacology of Inhalation Anesthetics, pp. 91-92 and Chapter 15 – Anesthesia and Analgesia in Swine, pp. 417-418

Domain 2; Primary Species – Pig (Sus scrofa)
32. 
The woodchuck is a research model for all of the following EXCEPT?

a. 
Diabetes mellitus

b. 
Obesity

c. 
Viral hepatitis

d.
Hibernation

Answer:  a. Diabetes mellitus

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 8 – Woodchucks as Laboratory Animals, p. 310.

2) McKenzie et al. 2006. Chronic care and monitoring of woodchucks (Marmota monax) during repeated magnetic resonance imaging of the liver. JAALAS 45(2):26-30.

3) Nagy et al. 2002. Lymphosarcoma in the laboratory woodchuck (Marmota monax). Comp Med 52(2):152-159.

Domain 3; Tertiary Species – Other Rodents
33.
All of the following are examples of redundancy EXCEPT?

a.  
Parallel air handling systems

b.  
N + 1 boilers

c.  
Central energy plant utilization without emergency power

d.  
Duel chillers

Answer: c. Central energy plant utilization without emergency power

Reference: 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. 925.
Domain 4

34.
According to the Public Health Service Policy on Humane Care and Use of Laboratory Animals, a satellite facility is any containment outside of a core facility or centrally designated or managed area in which animals are housed for more than how many hours?

a.
8 hours

b.
12 hours

c.
24 hours

d.
36 hours

e.
48 hours

Answer: c. 24 hours

Reference: Office of Laboratory Animal Welfare.  2002.  Public Health Service Policy on Humane Care and Use of Laboratory Animals.  National Institutes of Health, Bethesda, MD, p. 8.
Domain 5
35. 
In which of the following species is aplastic anemia a concern if estrus females are not bred?

a. 
Marmota monax

b. 
Cricetulus griseus

c. 
Oryctolagus cuniculus

d. 
Cavia porcellus

e. 
Mustela putorius furo

Answer:   e. Mustela putorius furo
References: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Diseases of Hamsters, pp. 190-191; Chapter 6 – Biology and Diseases of Guinea Pigs, p. 210; Chapter  8 – Woodchucks as Laboratory Animals, pp. 316-317; Chapter 9 – Biology and Diseases of Rabbits, p. 337; and Chapter 13 – Biology and Diseases of Ferrets, pp. 488, 506.
Domain 1; Secondary Species – Ferret (Mustela putorius furo)

36.
Which of the following is TRUE regarding the sequential stopping rule (SSR)?

a. Use of SSR can potentially lead to the detection of too many significant effects when the null hypothesis is actually false

b. The SSR is not as efficient as the fixed stopping rule, in which only a fixed number of animals are used

c. The SSR holds the probability of a type I error constant and maintains excellent power 

d. The SSR is less efficient than is performing a typical significance test after a power analysis

e. The SSR is only to be used after the size of the anticipated effect is known

Answer: c. The SSR holds the probability of a type I error constant and maintains excellent power 
References:

1) Fitts. 2011. Ethics and animal numbers: informal analyses, uncertain sample sizes, inefficient replications, and type I errors. JAALAS 50(4):445-453.

2) Fitts. 2011. Minimizing animal numbers: the variable-criteria sequential stopping rule. Comp Med 61(3):206-218.

Domain 3
37.
Conception rates of greater than what percent are reported in outbred stocks of rats?

a.
75%

b.
90%

c.
85%

d.
92%

Answer: c. 85%

References:  

1) 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. 131.

2) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA. Chapter 6 – Reproduction and Breeding, p. 151.

Domain 4; Primary Species - (Rattus norvegicus)

38.
According to the Animal Welfare Act and its regulations, the Institutional Animal Care and Use Committee can have no more than how many members from the same administrative unit of the facility (Departmental level)?

a.
1

b.
2

c.
3

d.
4

e.
There is no limit

Answer: c. 3

References: 

1) Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.31(b)(4) Institutional animal care and use committee (IACUC).  (1-1-01 Edition, p. 21).

2) Applied Research Ethics National Association (ARENA) and Office of Laboratory Animal Welfare (OLAW).  2002.  Institutional Animal Care and Use Committee Guidebook.  2nd Edition.  OLAW, Bethesda, MD.  Section A.2. Authority, Composition and Functions, p. 14.

Domain 5

39.
Which of the following statements is FALSE regarding malignant hyperthermia in swine?

a. Dantrolene is the drug of choice for treatment and prevention of malignant hyperthermia
b. The pathophysiology of malignant hyperthermia is the inability of the animal to control extracellular calcium levels

c. Clinical signs commonly include elevated rectal temperatures and skeletal muscle rigidity

d. Carbon dioxide levels rise rapidly at the onset of malignant hyperthermia

Answer:  b. The pathophysiology of malignant hyperthermia is the inability of the animal to control extracellular calcium levels
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 15 – Anesthesia and Analgesia in Swine, pp. 425-426.

2) 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. 662.

3) Swindle MM. 2007. Swine in the Laboratory: Surgery, Anesthesia, Imaging, and Experimental Techniques, 2nd ed.  CRC Press: Boca Raton, FL. Chapter 2 - Anesthesia, Analgesia, and Perioperative Care, p. 47.

Domain 1; Primary Species – Pig (Sus scrofa)

40.
Which of the following anesthetic combinations has been occasionally associated with complications and mortality in rats when animals were premedicated with buprenorphine?

a.
Fentanyl/Fluanisone

b.
Ketamine/Xylazine

c.
Tiletamine/Zolazepam

d.
Ketamine/Medetomidine

e.
Ketamine/Diazepam

Answer:  d. Ketamine/Medetomidine

References:
a. Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Academic Press, San Diego, CA.  Chapter 10 – Anesthesia and Analgesia for Laboratory Rodents, pp. 257-259. 

b. Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 19 – Anesthesia and Analgesia, p. 656.

Domain 2; Primary Species – Rat (Rattus norvegicus)
41.
Which of the following types of rats is the appropriate control for the spontaneously hypertensive (SHR) rat?

a. Normotensive LOBO 

b. Wistar Kyoto 

c. Dahl salt resistant

d. Sabra hypertension-resistant

e. There is no control for the SHR rat

Answer: b. Wistar Kyoto rat
References: Suckow MA, Weisbroth SH, Franklin CL, eds. 2006. The Laboratory Rat.  2nd edition.  Academic Press: San Diego, CA. Chapter 23 - Spontaneous, Surgically, and Chemically Induced Models of Disease, pp. 717-718.

Domain 3; Primary Species – Rat (Rattus norvegicus)
42.
Which of the following is FALSE regarding recirculating systems for aquatic housing?

a. Water is filtered before it returns to housing tanks in recirculating systems

b. Disease outbreaks are easier to contain in recirculating systems than in static systems

c. Recirculating systems have limited water usage compared to flow-though systems

d. Recirculating systems are preferable to static systems for long-term housing of fish

e. Water quality in recirculating systems must be monitored and adjusted as needed

Answer: b. Disease outbreaks are easier to contain in recirculating systems than in static systems

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. 798.

2) Koerber and Kalishman. 2009. Preparing for a semiannual IACUC inspection of a satellite zebrafish (Danio rerio) facility. JAALAS 48(1):65-75.

Domain 4; Secondary Species – Zebrafish (Danio rerio)

43.
According to the 2007 AVMA Guidelines on Euthanasia, decapitation and pithing of conscious frogs are considered to be which of the following methods of euthanasia?

a.   Acceptable

b.   Restricted application
c.   
Unacceptable

d. 
Conditionally acceptable

Answer:  d. Conditionally acceptable

References:  

1) American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), pp. 20, 28 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf).

2) Silverman J, Suckow M, Murthy S.  2007. The IACUC Handbook, 2nd Edition. CRC Press: Boca Raton, FL. Chapter 17 – Euthanasia, p. 308.

Domain 5; Secondary Species – African Clawed Frog (Xenopus spp.)
44. 
Which of the following is a vector of Mycoplasma haemomuris (formerly Hemobartonella muris) in rats?

a. 
Nosopsyllus fasciatus
b. 
Polyplax serrata

c. 
Polyplax spinulosa

d. 
Phlebotomus dubosci
e. 
Xenopsylla cheopis
Answer:   c. Polyplax spinulosa

References:

1)
Baker DG, ed. 2007. Flynn’s Parasites of Laboratory Animals, 2nd edition. Blackwell Publishing, Iowa, USA. 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. 151.

Domain 1; Primary Species – Rat (Rattus norvegicus)
45.
Which of the following species is commonly used as a model of respiratory syncytial virus and human adenoviral pneumonia?

a. Meriones unguiculatus

b. Oryzomys palustris

c. Peromyscus leucopus

d. Sigmodon hispidus

e. Zygodontomys brevicauda

Answer: d. Sigmodon hispidus

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 Diseases of Other Rodents, pp. 266, 268-269, 270, 275-276
Domain 3; Tertiary Species – Other Rodents 

46. 
Which of the following is TRUE with respect to the feeding of zebrafish?

a. Commercial dry diets are not readily consumed by larval stages

b. Ciliated protozoans (such as Paramecium) are of no use for larval stages

c. Freshly hatched nauplii of brine shrimp are of no use for larval stages

d. Commercial flakes or pellets do not normally offer a complete and balanced diet

Answer: a. Commercial dry diets are not readily consumed by larval stages

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. 874.  

2) Ostrander G, ed. 2000.  The Laboratory Fish.  Academic Press: San Diego, CA.  Chapter 3 – Diet, pp. 68-69.

Domain 4; Secondary Species – Zebrafish (Danio rerio)

47.  
According to the Animal Welfare Act and its regulations, all of the following statements apply to animal housing facility inspections EXCEPT?

a.   The IACUC must conduct inspections of facilities at least once every 6 months

b.   No IACUC member can be excluded if they wish to participate

c.   Ad hoc consultants may be used for facility inspections

d. 
Animal study areas where USDA-covered species are held for more than 12 hours must be inspected

e.
Subcommittees assigned to specific facilities must contain at least one IACUC  member

Answer:  e. Subcommittees assigned to specific facilities must contain at least one IACUC member

References:  

1) Applied Research Ethics National Association (ARENA) and Office of Laboratory Animal Welfare (OLAW).  2002.  Institutional Animal Care and Use Committee Guidebook.  2nd Edition.  OLAW: Bethesda, MD.  Section B.1 Program and Facility Review, pp. 37-39.

2) Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A, Part 2 – Regulations, Subpart C – Research Facilities, §2.31 Institutional Animal Care and Use Committee (IACUC), (11-05 Edition, p. 33)

Domain 5
48.
Interstitial cell tumors are most commonly found in aged rats in which of the following strains?

a. Wistar-Furth

b. Sprague Dawley

c. Lewis

d. Brattleboro

e. Fischer 344

Answer: e. Fischer 344

References:

1) 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. 155. 
2) Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Blackwell Publishing: Ames, Iowa. Chapter 2 - Rat, p. 174.
Domain 1; Primary Species – Rat (Rattus norvegicus)
49.
Which of the following terms refers to the condition when pain is induced by a non-noxious stimulus?
a.   
Hyperalgesia

b.   Allodynia

c.   
Subanalgesia
d. 
Hypersensitivity

e.   
Sensitization

Answer:  b. Allodynia

References:  

1) Curtin CI et al. 2009. Evaluation of buprenorphine in a postoperative pain model in rats. Comp Med 59(1):60-71.

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 1 – Anatomy, Physiology, and Effects of Pain, pp. 4-5.

Domain 2

50.
Which of the following diets is fed to the Dahl/SS rat to enhance their development of hypertension and renal failure?

a.
High fat
b.
High sodium

c.
High cholesterol

d.
High potassium

a. High phosphorus
Answer: b. High sodium
References: 

1) 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. 152.  

2) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 23 – Spontaneous, Surgically And Chemically Induced Models of Disease, p. 719.

3) http://www.criver.com/en-US/ProdServ/ByType/ResModOver/ResMod/Pages/DahlSSRat.aspx  

Domain 3; Primary Species – Rat (Rattus norvegicus)

51.
Which of the following IS NOT a consideration when housing venomous species of reptiles in a research facility?

a. Avoidance of direct contact with caging

b. Security of animal housing

c. Appropriate training of personnel involved in care and use

d. A plan for immediate delivery of definitive medical care

Answer: a. Avoidance of direct contact with caging

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 18 - Biology and Diseases of Reptiles, pp. 836-837.

2) Committee on Occupational Safety and Health in Research Animal Facilities, Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1997.  Occupational Health and Safety in the Care and Use of Research Animals.  National Academy Press, DC.  Chapter 3 - Physical, Chemical, and Protocol-Related Hazards, pp. 33-34.
Domain 4; Tertiary Species - Reptiles

52.
Which of the following activities require an IACUC-approved protocol?

a.  
Institutional mascot

b.  
Pet therapy dog at a university hospital

c.  
Use of C. elegans to study meiosis

d.  
A breeding colony of mice (Mus musculus) at an institution that receives no PHS funding

e.  
None of the above requires an IACUC-approved protocol

Answer: e. None of the above requires an IACUC-approved protocol.

References:

1) Silverman J, Suckow M, Murthy S, eds. 2007.  The IACUC Handbook, 2nd ed. CRC Press, Boca Raton, FL. Chapter 8, pp. 93-94.

2) Office of Laboratory Animal Welfare.  2002.  Public Health Service Policy on Humane Care and Use of Laboratory Animals.  National Institutes of Health, Bethesda, MD. III. Definitions, p. 8.

3) Animal Welfare Act, 9 CFR Part 1 – Definition of Terms, §1.1 Definitions (1-1-00 Edition, p. 7)

Domain 5

53.
Several chickens present with sinusitis and conjunctivitis. On necropsy, the larynx and trachea are acutely inflamed and filled with blood clots or caseous cores. Histopathology of the trachea reveals intranuclear inclusion bodies in the epithelial tags pulled from the necrotic lining. Which of the following diseases is likely the cause of these findings?  

a.  
Infectious bronchitis

b.  
Newcastle disease

c.  
Avian chlamydiosis

d.  
Infectious laryngotracheitis

e.  
Pullorum disease

Answer: d. Infectious laryngotracheitis 

References: 

1) http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/206700.htm
2) http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/204102.htm&word=Pullorum%2cdisease
3) http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/201700.htm&word=Avian%2cchlamydiosis
4) http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/203702.htm&word=Newcastle%2cdisease

5) http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/206500.htm&word=Infectious%2cbronchitis

Domain 1; Tertiary Species - Chickens (Gallus domestica)

54.
Who is responsible for assigning a laboratory registration, a key feature of mouse and rat nomenclature that contains one to five letters and identifies the institute, laboratory, or investigator that produced and/or maintains a particular animal strain?

a. 
The Jackson Laboratory

b. 
Laboratory in which the transgenic was produced

c. 
Laboratory responsible for submission of the strain for purposes of general use 

d. 
Commercial vendor outside of Jackson laboratories maintaining the strain
e. 
Institute for Laboratory Animal Research
Answer: e. Institute for Laboratory Animal Research 

References: 
1) International Committee on Standardized Genetic Nomenclature for Mice and Rat Genome and Nomenclature Committee. Guidelines for Nomenclature of Mouse and Rat Strains. October 2011. 

(http://www.informatics.jax.org/mgihome/nomen/strains.shtml#labcodes)

2)
http://dels.nas.edu/global/ilar/Lab-Codes

Domain 3; Primary Species – Mouse (Mus musculus) and Rat (Rattus norvegicus)

55.
Which of the following is the minimum daily maintenance requirement of ascorbic acid in guinea pigs?

a. 10 mg/kg

b. 15 mg/kg

c. 30 mg/kg

d. 50 mg/kg

e. 100 mg/kg

Answer:  a. 10 mg/kg

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. 209.

2) Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Harkness and Wagner’s Biology and Medicine of Rabbits and Rodents, 5th ed. Wiley-Blackwell: Ames, IA. Chapter 2 – Biology and Husbandry, p. 51. 

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

56.
Under Good Laboratory Practice for Nonclinical Laboratory Studies (CFR 21, Part 58), what is considered the study initiation date?

a.   Date protocol is approved by the IACUC committee

b.   Date experiments are started

c.   Date the animals arrive
d.   Date the protocol is signed by the study director

Answer:  d. Date the protocol is signed by the study director

Reference: 21 CFR Part 58 - Good Laboratory Practice for Nonclinical Laboratory Studies, Subpart A – General Provisions, §58.3 (o) Definitions
Domain 5

57. 
Pneumocystis infection in immunocompromised mice typically include all of the following clinical signs EXCEPT?

a.
Hunched posture

b.
Diarrhea

c.
Dyspnea

d.
Wasting

e.
Dry, scaly skin

Answer: b. Diarrhea

References: 

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, p.83.

2) Harkness JE and Wagner JE. 1995.  The Biology and Medicine of Rabbits and Rodents, 4th Ed. Wilkins and Wilkins: Media, PA.  Chapter 5 – Specific Diseases and Conditions, p. 275.

3) 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. 96.
Domain 1; Primary Species – Mouse (Mus musculus)

58.  
Which of the following systems is used to ensure that a specific E cylinder or tank of compressed gas is mounted on an anesthetic machine or attached to a separate regulator by means of a yoke assembly?


a.   Ball and chain system


b.   Tine and twine yoke assembly


c.   Pin index safety system


d.   Cylinder cog and diaphragm assembly


e.   Lug nut safety valve

Answer:  c.   Pin index safety system 

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 5 - Analgesia Delivery Systems, p. 128.

2) http://en.wikipedia.org/wiki/Pin_Index_Safety_System 

Domain 2
59. 
Which of the following drugs should be used with caution in experimental stroke models? 

a. Propofol and barbiturates

b. Halothane and ketamine

c. Dexemedetomidine and ioflurane

d. Isoflurane and ketamine

Answer: d. Isoflurane and ketamine

Reference: Karmarkar et al. 2010. Considerations for the use of anesthetics in neurotoxicity studies. Comp Med 60(4):256–262.

Domain 3 
60.
Which of the following best describes computational fluid dynamics?

a.  
An algorithm used to determine water mass of an animal

b.  
Use of mathematical models to predict air circulation patterns in a newly built space

c.  
Vibration measurement technique

d.  
None of the above

Answer: b. Use of mathematical models to predict air circulation patterns in a newly built space

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, pp. 920-921.
2) Hessler JR, Lehner NDM, eds. 2009. Planning and Designing Research Animal Facilities.  Academic Press, San Diego, CA.  Chapter 4 – The Planning, Design and Construction Process, p. 41.

Domain 4

61.
What animal biosafety level (ABSL) practices are recommended for personnel working with caged birds naturally or experimentally infected with Psittacosis (C. psittaci) strains of avian origin?

a. ABSL 1

b. ABSL2

c. ABSL3

d. ABSL4

Answer. c. ABSL3 

References: U. S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, and National Institutes of Health.  2007.  Biosafety in Microbiological and Biomedical Laboratories.  5th ed.  U.S. Government Printing Office, Washington, D. C.   Section VIIIA – Bacterial Agents, p. 33 (http http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_sect_VIII_a.pdf).
Domain 5; Tertiary Species – Other Birds

62.
Which of the following organizations communicates legislative information and provides members with summaries, or 
full texts of bills, legislative history and trends, and listings of pending legislation regarding regulation of the care and use of laboratory animals? 

a.   
ILAR

b.   APHIS

c.   
NABR
d.   PRIM&R

e.   
AALAS

Answer:  c. NABR

References:  

1) http://www.nabr.org/About_NABR/Member_Services.aspx
2) http://en.wikipedia.org/wiki/National_Association_for_Biomedical_Research
Domain 6

63.
Foa-Kurloff cells in guinea pigs are the counterpart of which of the following types of cells in other animal species?

a. Reticulocytes

b. Heterophils

c. B cells

d. Granulocytes

e. Natural killer cells

Answer:  e. Natural killer cells

References:

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 5 – Guinea Pig, p. 218.

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. 206.

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

64.
All of the following species have been used in high fat diet-induced obesity studies potential models for metabolic syndrome EXCEPT?

a. Peromyscus californicus

b. Mastomys natalensis
c. Mesocricetus auratus

d. Oryctolagus cunniculus

Answer: b. Mastomys natalensis

References:

1) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 30 – Wild and Black Rats, pp. 868-869.

2) Gallaugher et al. 2009. Ribonucleotide reductase inhibitors reduce atherosclerosis in a double-injury rabbit model. Comp Med 59(6):567-572.

3) Guosheng et al. 2009. Insulin resistance in Insulin-resistant and diabetic hamsters (Mesocricetus auratus) is associated with abnormal hepatic expression of genes involved in lipid and glucose metabolism. Comp Med 59(5):449-458.

4) Krugner-Higby et al. 2011. The effects of diet composition on body fat and hepatic steatosis in an animal (Peromyscus californicus) model of metabolic syndrome. Comp Med 61(1):31-38.

5) Neeb et al. 2010. Metabolic syndrome and coronary artery disease in Ossabaw compared with Yucatan swine. Comp Med 60(4):300-315.

Domain 3; Tertiary Species – Other Rodents
65.
Newly received swine should be given at least how many hours to adjust to their new environment during which time physical exams and screening tests for parasites can be performed?

a. 6 to 12

b. 24 

c. 48

d. 72 

e. 96 

Answer: d. 72 
Reference: 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. 616.

Domain 4; Primary Species – Pig (Sus scrofa)
66.
According to the most recent version of the Guide for the Care and Use of Laboratory Animals, multiple major surgical procedures on a single animal are acceptable for all of the following reasons EXCEPT?

a. Scientifically justified by the investigator

b. Necessary for clinical reasons

c. Cost reduction

d. Included in and essential components of a single research project or protocol

Answer: c. Cost reduction

Reference: Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 2 – Animal Care and Use Program, p. 30.
Domain 5 

67.
Which of the following statements best describes Saimirine herpes virus 1?

a. Alpha herpes virus that causes severe disease in squirrel monkeys

b. Alpha herpes virus that causes severe disease in tamarins

c. Gamma herpes virus that causes severe disease in tamarins

d. Gamma herpes virus that causes severe disease in squirrel monkeys

e. Betaherpes virus that causes cytomegaly

Answer: b. An alpha herpes virus that causes severe disease in tamarins

References: 

1) Bennett BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research: Diseases.  Academic Press, San Diego, CA.  Chapter 1-Viral Diseases, pp. 9-10.
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, pp. 746-748. 

Domain 1; Secondary Species – Marmoset/Tamarins (Callitrichidae)

68.
Which of the following statements best describes neurogenic pain?

a. Pain due to a stimulus which normally does not evoke pain

b. Pain initiated or caused by a primary lesion, dysfunction or transitory perturbation in the peripheral nervous system

c. Pain initiated or caused by a primary lesion, dysfunction, transitory perturbation in the central or peripheral nervous system
d. Pain initiated or caused by a primary lesion or dysfunction of the peripheral nervous system

Answer: c. Pain initiated or caused by a primary lesion, dysfunction or transitory perturbation in the central or peripheral nervous system

References: 

1) Kohn et al. 2007. Guidelines for the assessment and management of pain in rodents and rabbits. JAALAS 46(2):97-108.

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 3 – Anatomy, Physiology, and Effects of Pain, pp. 4-5, 16.
Domain 2
69.
Which of the following animals has been used experimentally to study African trypanosomiasis?

a. Mystromys albicaudatus

b. Microtus montanus

c. Meriones unguiculatus

d. Mastomys natalensis

Answer:  b. Microtus montanus

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 Diseases of Other Rodents, pp. 273, 275-276, 280, 282.

Domain 3; Tertiary Species – Other Rodents

70.
Which of the following species must be housed in a separate room from Saimiri sciureus which may be latently infection with Herpesvirus saimiri?
a. Aotus trivirgatus

b. Callithrix jacchus

c. Macaca fascicularis

d. Pan troglodytes

Answer: a. Aotus trivirgatus

Reference: Institute for Laboratory Animal Research. 2011. Guide for the Care and Use of Laboratory Animals Academies Press: Washington, D.C. Chapter 4 – Veterinary Care, p. 112.
Domain 4; Secondary Species – Squirrel Monkey (Saimiri sciureus) and Tertiary Species – Other Nonhuman Primates
71.
Which of the following agencies regulates the importation of nonhuman primates into the United States?

a. Centers for Disease Control and Prevention

b. Environmental Protection Agency

c. U.S. Department of Agriculture

d. U.S. Fish and Wildlife Services

e. U.S. Public Health Services

Answer: a. Centers for Disease Control and Prevention

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies Affecting the Use of Laboratory Animals, p. 30
2) Roberts and Andrews. 2008. Nonhuman primate quarantine: its evolution and practice. ILAR J 49(2):145–156.
Domain 5
72.
How many days does it take Myobia musculi to completes a life cycle of fur-bound egg to motile nymph to reproductively mature adult in mice?

a. 8 

b. 16 

c. 23 

d. 32 

e. 60 

Answer: c. 23 

References:

1) Baker DG, ed. 2007. Flynn’s Parasites of Laboratory Animals, 2nd edition. Blackwell Publishing, Iowa, USA. Chapter 11 – Parasites of Rats and Mice, pp. 359-361.
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.
3) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 85-87.
4) Metcalf et al. 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.

Domain 1; Primary Species – Mouse (Mus musculus)

73.
Which of the following wild derived inbred mouse strains is used in research to study polymorphisms and gene mapping?

a. Mus musculus domesticus

b. Peromyscus maniculatus

c. Mus musculus musculus

d. Mus musculus castaneous

Answer: d. Mus musculus castaneous

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. 35-36 and Chapter 7 – Biology and Diseases of Other Rodents, pp. 265-267.

2) Hedrick H and Bullock G and Pertrusz P, eds. 2004.  The Laboratory Mouse.  Academic Press:  San Diego, CA.  Chapter 2 – Historical Foundations, p. 17.
Domain 3; Primary Species – Mouse (Mus musculus)

74.
Which of the following design features or practices will contribute most to reducing the risk of developing laboratory animal allergies? 

a. Re-circulating animal housing room air

b. Wearing a surgical mask while working in an animal housing room

c. Housing rodents in open-top cages

d. Deployment of HEPA-filtered cage-waste dumping stations

e. Using the same ventilation system for offices and animal housing rooms

Answer: d. Deployment of HEPA-filtered cage-waste dumping stations

References: 

1) Hessler JR, Lehner NDM, eds.  2009.  Planning and Designing Research Animal Facilities.  Academic Press, San Diego, CA.  Chapter 12 – Ergonomic Considerations and Allergen Management, pp.116-117, 123-124.

2) 
Committee on Occupational Safety and Health in Research Animal Facilities, Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1997.  Occupational Health and Safety in the Care and Use of Research Animals.  National Academy Press, DC.  Chapter 4 – Allergens, pp. 62-63.

3)
Harrison. 2001. Controlling exposure to laboratory animal allergens. ILAR J 42(1):17-36.
Domain 4

75.  
Which of the following is INCORRECT in regards to the annual report filed by an institution licensed under the Animal Welfare Act and Regulations?

a.   Report must be filed by December 1st of each year with the AC regional director

b. 
Report must be signed and certified by the CEO or institutional official and the attending veterinarian


c. 
Report must assure that each principal investigator has considered alternatives to painful procedures

d. 
Report must state the location of all facilities where animals are housed or used in research

e.   
Report must state the numbers of animals held for, but not yet used, in research

Answer:  b. Report must be signed and certified by the CEO or institutional official and the attending veterinarian
References:  

1) Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A, Part 2 – Regulations, Subpart C – Research Facilities, §2.36 Annual report (1-1-00 Edition, pp. 26-27)

2) Applied Research Ethics National Association (ARENA) and Office of Laboratory Animal Welfare (OLAW).  2002.  Institutional Animal Care and Use Committee Guidebook.  2nd Edition.  OLAW: Bethesda, MD.  Section C.1 Fundamental Issues, p. 173.

Domain 5
76.
Which of the following findings would be considered abnormal in rabbit urine?

a. Calcium oxalate crystals

b. Triple phosphate crystals

c. Reddish brown color

d. Calcium carbonate crystals

e. Urinary pH of 8.2

Answer: a. Calcium oxalate crystals

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) Manning PJ, Ringler DH, Newcomer CE, eds.  1994.  The Biology of the Laboratory Rabbit, 2nd edition.  Academic Press, San Diego, CA.  Chapter 7 – Clinical Biochemistry and Hematology, pp.118-119.

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

Domain 1; Primary Species - Rabbit (Oryctolagus cuniculus)

77. 
Which of the following injectable anesthetics is carcinogenic and unsuitable for recovery procedures?

a. Alphaxolone-alphadolone 

b. Chloral hydrate

c. Urethane

d. α-Chloralose

Answer:  c. Urethane

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. 959.

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 – Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers pp. 35-37, 43-44, 56.

Domain 2

78.
Lumbar sympathectomy in experimental animals involves excision of which of the following?

a. Glossopharyngeal nerve

b. Pars distalis nervosa

c. Nucleus acumbens

d. Nucleus locularis

e. Hypogastric nerve

Answer: e. Hypogastric nerve

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 23 - Techniques in Experimentation, pp. 1029-1031.
Domain 3
79.
Which of the following statements is TRUE regarding floor drains in rabbit rooms?

a. Floor drains should be at least 4 inches in diameter

b. Floor drains should be at least 6 inches in diameter

c. Floor drains should be at least 8 inches in diameter

d. Floor drains are neither essential nor recommended

Answer: d. Floor drains are neither essential nor recommended
References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 21 – Animal Facilities, p. 927.

2) Institute of Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press: Washington, D.C. Chapter 5 – Physical Plant, p. 138.

Domain 4; Primary Species - Rabbit (Oryctolagus cuniculus)
80. 
Under Good Laboratory Practice for Nonclinical Laboratory Studies (CFR 21, Part 58), the Quality Assurance Unit must be responsible for which of the following activities?
a. Maintain copies of all relevant IACUC protocols

b. Inspect each nonclinical laboratory study semiannually

c.   Report, at regular intervals, to the FDA regarding the integrity of the study

d.
Maintain a copy of the master schedule sheet of all nonclinical laboratory studies conducted at the testing facility

Answer:  d. Maintain a copy of the master schedule sheet of all nonclinical laboratory studies conducted at the testing facility

Reference: 21 CFR Part 58 - Good Laboratory Practice for Nonclinical Laboratory Studies, Subpart B – Organization and Personnel, §58.35 (b)(1-7) Quality assurance unit
Domain 5

81. 
Which of the following statements best describes the minimum eligibility requirement needed to qualify for the LATG exam?  

a.
High school diploma/GED or higher and 5 years of laboratory animal work experience.

b.
An associate’s degree and 0.5 years laboratory animal work experience.

c.
An associate’s degree and 3 years laboratory animal work experience.
d.
A bachelor’s degree and 1 year laboratory animal work experience.
Answer: a. High school diploma/GED or higher and 5 years of laboratory animal work experience.

Reference: http://www.aalas.org/pdf/Tech_Cert_Handbook.pdf (p.3)

Domain 6 
82.
In which of the following tissues is persistent infection with mouse cytomegalovirus typically characterized by enlarged cells bearing both intranuclear and intracytoplasmic inclusions?


a.   Urinary bladder


b.   Salivary glands


c.   Lymph nodes

d.   Mammary gland


e.   Adrenal glands

Answer:  b. Salivary 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 Mice, p. 60.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 19-20.

3) 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 1 – Murine Cytomegalovirus and Other Herpesviruses, p. 12.
Domain 1; Primary Species – Mouse (Mus musculus)

83.
When testing a given experimental hypothesis, a Type-I (or alpha) statistical error would led to which of the following actions?

a.
Conclude that there is no difference between control and experimental populations when in fact there is 

b.
Accept the null hypothesis when it is, in fact, false 

c.
Reject the null hypothesis when it is, in fact, true

d.
Reject both the null and the alternative hypothesis 

Answer: c. Reject the null hypothesis when it is, in fact, true

References:
1) Festing MFW, Overend P, Gaines Das R, Cortina Borja M and Berdoy M. 2002.  The Design of Animal Experiments. Laboratory Animal Handbooks No.14, RSM Press, London, UK. Chapter 6 – Presenting and Interpreting Results and Making Decisions, pp. 92-93.

2) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press, San Diego, CA. Chapter 18 – Experimental Modeling and Research Methodology, p. 617.

Domain 3

84. 
Which of the following disinfectants is capable of inactivating prions?

a.  
2% gluteraldehyde

b.  
0.35% peracetic acid

c.  
70% isopropyl alchohol

d.  
2% phenolic acid

e.  
1 N NaOH

Answer:  e. 1 N NaOH
References: 
1) 
U. S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, and National Institutes of Health. 2007. Biosafety in Microbiological and Biomedical Laboratories. 5th ed. U.S. Government Printing Office, Washington, D. C. Section VIII-H – Prion Diseases, pp. 284-290. (http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm)

2) 
http://www.dehs.umn.edu/bio_pracprin_prions_sp.htm
Domain 4

85.
According to the NIH Office of Recombinant DNA Activities, institutions proposing to work with recombinant DNA are required to establish a committee of no fewer than how many members who have experience and expertise in recombinant DNA technology?

a. 3

b. 4

c. 5

d. 6

e. 7

Answer:  c. 5

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 Associated with the Use of Experimental Animals, pp. 1053-1054.

2) NIH Guidelines For Research Involving Recombinant DNA Molecules. 2011. Section IV-B-2-a. Membership and Procedures, p. 24  
(http://oba.od.nih.gov/oba/rac/Guidelines/NIH_Guidelines.pdf)

Domain 5

86.
Which of the following are the primary etiologic agents responsible for approximately 80% of all upper respiratory infections in cats?

a. Feline immunodeficiency virus and feline leukemia virus

b. Chlamydia and Mycoplasma

c. Feline reovirus and Bordetella bronchiseptica

d.  
Feline herpesvirus and feline calicivirus

e.
Feline herpesvirus and feline infectious peritonitis virus

Answer:  d. Feline herpesvirus and feline calicivirus

References: Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 12 – Domestic Cats as Laboratory Animals, pp.476-478.
Domain 1; Secondary Species – Cat (Felis domestica)

87.
What assay was developed in the 1980s by developmental biologists and toxicologists to document developmental abnormalities associated with environmental chemicals?

a. Frog embryo teratogenesis assay: Xenopus (FETAX)

b. Equine embryo teratology test (EETT)

c. Zebrafish toxicity high throughput screen (ZTHS)

d. Limulus Amebocyte Lysate Assay (LAL)
Answer: a. Frog embryo teratogenesis assay: Xenopus (FETAX)

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 30 – Animal Models in Biomedical Research, p. 1188.
Domain 3

88.
Certified and natural ingredient diets should be stored at _____ and purified and chemically defined diets should be stored at ______.
a. < 16ºC (61ºF); < 0ºC (32ºF)
b. < 21ºC (70ºF); < 4ºC (39ºF)
c. < 32ºC (90ºF); < 21ºC (70ºF)
d. < 16ºC (61ºF); < 4ºC (39ºF)
e. < 22ºC (72ºF); < 16ºC (61ºF)
Answer: b. < 21ºC (70ºF); < 4ºC (39ºF)

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. 916.
2) Institute for Laboratory Animal Research. 2011. Guide for the Care and Use of Laboratory Animals Academies Press: Washington, D.C. Chapter 3 - Environment, Housing and Management, p. 66.
Domain 4
89.
According to the Animal Welfare Act and its regulations, how often must the attending veterinarian review canine exercise exemptions if the basis for such an exemption is not a permanent condition?
a. At  least every 15 days

b. At least every 30 days

c. At least every 60 days

d. At least every 90 days

e. At least every 6 months

Answer: b. At least every 30 days
References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies Affecting the Use of Laboratory Animals, p. 24.

2)
Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart A – Specifications for the humane handling, care, treatment, and transportation of dogs and cats, §3.8(d)(1) Exercise for dogs.  (1-1-00 Edition, pp. 50-51).

Domain 5; Primary Species – Dog (Canis familiaris)
90.
Which of the following bacteria in rats is the causative agent for rat bite and Haverhill fevers in humans?

a. 
Salmonella cholerasuis

b. 
Streptobacillus moniliformis

c. 
Bacillus piliformis

d. 
Pasteurella pneumotropica

e. 
Citrobacter rodentium

Answer: b. Streptobacillus moniliformis
References: 

1) 
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. 139.

2) 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 – Rat, p. 153.

3)
Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 11 – Bacterial, Mycoplasmal and Mycotic Infections, pp. 340-341.

Domain 1; Primary Species – Rat (Rattus norvegicus)

91.
In stereotactic surgical procedures, what do the terms “bregma” and “lamda” refer to, respectively?

a. Intersection of sagittal and lambdoidal sutures, intersection of sagittal and coronal sutures

b. Intersection of sagittal and lambdoidal sutures, intersection of coronal and lambdoidal sutures

c. Intersection of sagittal and coronal sutures, intersection of sagittal and lambdoidal sutures

d. Intersection of coronal and lambdoidal sutures, intersection of sagittal and lambdoidal sutures

Answer: c. Intersection of sagittal and coronal sutures, intersection of sagittal and lambdoidal sutures

References: 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.

Domain 3
92.
Xenopus laevis SHOULD NOT be housed with Xenopus tropicalis due to which of the following phenomena?

a. 
Aeromonas hydrophila, the causative agent of “Redleg” in X. laevis, manifests as a more severe condition known as “Blackleg” in X. tropicalis

b. 
X. tropicalis, whose natural habitat is more northern than X. laevis, requires a much longer light cycle (16 h light: 8 h dark) than X. laevis for more robust breeding

c. 
X. tropicalis require a much warmer water temperature, 85-87°F (29.5-30.5°C) than X. laevis, 68-71.5°F (20-22°C)

d. 
In X. laevis, Batrachochytrium dendrobatidis causes a subclinical infection whereas this organism can result in high mortality in X. tropicalis
Answer: d. In X. laevis, Batrachochytrium dendrobatidis causes a subclinical infection whereas this organism can result in high mortality in X. tropicalis
References: 
1) 
Parker et al.  2002.  Clinical diagnosis and treatment of epidermal chytridiomycosis in African Clawed frogs (Xenopus tropicalis). Comp Med 52(3):265-268.
2)
Green SL. 2010. The Laboratory Xenopus.  CRC Press: Boca Raton, FL. Chapter 4 – Veterinary Care, pp. 69-124.

Domain 4; Secondary Species – African Clawed Frog (Xenopus spp.)
93.  
According to the Animal Welfare Act and its regulations, any dealer who obtains or acquires a live random source dog or cat from a private or contract pound or shelter, shall hold the dog or cat for a period of at least how many full days?

a. 5

b. 7

c. 10

d. 15

e. 
No holding period is required.  
Answer:  c. 10

Reference: Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A, Part 2 – Regulations, Subpart I – Miscellaneous, §2.132(e) (3) Procurement of random source dogs and cats, dealers, (1-1-00 Edition, p. 41)

Domain 5; Primary Species – Dog (Canis familiaris), Secondary Species – Cat (Felis domestica)

94.
Which of the following lymphocyte changes in peripheral blood have been observed in Macaca fascicularis due to chimeric simian-human immunodeficiency virus infection?

a. CD4+ T cell depletion; CD21+ B cell increase

b. CD4+ T cell depletion; CD21+ B cell reduction

c. CD8+ T cell depletion; CD21+ B cell increase
d. CD8+ T cell depletion; CD21+ B cell reduction 
Answer: b. CD4+ T cell depletion; CD21+ B cell reduction

References: 
1)  
Bennett BT, Abee CR, Henrickson R, eds. 1998. Nonhuman Primates in Biomedical Research: Diseases.  Academic Press, San Diego, CA.  Chapter 1 - Viral Diseases, p. 41.

2)
Kling et al. 2011. Alterations in peripheral blood B-cell populations in SHIV89.6P-infected macaques (Macaca fascicularis). Comp Med 61(3):269-277.

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

95.
Which one of the following drugs prevents fatal cardiac arrhythmias in swine?

a. Atropine

b. Lidocaine

c. Xylazine

d. Quinidine

e. Isoproterenol

Answer: b. Lidocaine 

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 15 - Anesthesia and Analgesia in Swine, p. 424.

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, Analgesia and Euthanasia, p. 984.

Domain 2; Primary Species – Pig (Sus scrofa)
96.
In a recent study, researchers found that the best time to estimate glomerular filtration rate in conscious rabbits using a single blood sample was 90 min following intravenous injection of which of the following agents?

a. Creatinine
b. Iohexol

c. Inulin

d. Desmopressin

Answer: c. Inulin

Reference: Michigoshi et al. 2011. Using a single blood sample and inulin to estimate glomerular filtration rate in rabbits.  JAALAS 50(5):702- 707.
Domain 3; Primary Species – Rabbit (Oryctolagus cuniculus)

97.
According to the most current version of the Guide for Care and Use of Laboratory Animals, which of the following IS NOT part of the criteria defining a major survival surgery?

a. Penetrates and exposes a body cavity

b. Causes chronic pain or distress

c. Produces substantial impairment of physical or physiologic function

d. Involves extensive tissue dissection or transection

Answer: b. Causes chronic pain or distress

Reference: Institute for Laboratory Animal Research. 2011. Guide for the Care and Use of Laboratory Animals Academies Press: Washington, D.C. Chapter 4 – Veterinary Care, p.117.
Domain 4 

98. 
According to the Animal Welfare Act and its Regulations, if the primary enclosure used to transport a nonhuman primate has ventilation openings on two opposite walls, the openings on each wall must be at least what percent of the total surface area of each wall?

a.
5%

b. 
12%

c. 
16%

d. 
25%

Answer:   c. 16%

Reference: Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart D – Specifications for the Humane Handling, Care, Treatment, and Transportation of Nonhuman Primates, §3.87(c)(1)(i) Primary enclosures used to transport nonhuman primates.  (1-1-01 Edition, pp. 87-88).
Domain 5
99.
The Animal Care Panel was founded in 1950 and is presently known as which of the following laboratory animal medicine organizations?

a. National Association for Biomedical Research

b. Institute of Laboratory Animal Resources

c. American College of Laboratory Animal Medicine

d. American Association for Laboratory Animal Science

Answer: d. American Association for Laboratory Animal Science

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 1 – Laboratory Animal Medicine: Historical Perspectives, p. 12.

2) http://www.aalas.org/association/history.aspx

Domain 6

100. 
A number of young fish in a salmon colony are noted to be whirling or rotating on their long axis while swimming. Which of the following etiological agents is the most likely cause of this behavior?  

a. 
Iridovirus

b. 
Ichthyophthirius multifiliis

c. 
Mycobacteria spp.

d. 
Infectious pancreatic necrosis virus

e. 
Gyrodactylus spp.

Answer:    d. Infectious pancreatic necrosis virus
Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 20 – Biology and Health of Laboratory Fishes, pp. 899-902, 905-907.
Domain 1; Tertiary Species – Other Fish 

101.
Which of the following statements best describes parabiosis?

a. Symbiotic relationship between host and parasite

b. Surgical anastomosis of two animals

c. Recolonization of gut using probiotics

d. Saprophytic synthesis of vitamins

e. Use of bacteria to assist wound healing

Answer: b. Surgical anastomosis of two animals

Reference: 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.  Academic Press: San Diego, CA.  Chapter 13 – Biomethodology and Surgical Techniques, p. 469.

Domain 3

102.
All of the following can be used as live food sources for Danio rerio EXCEPT? 

a.   Helisoma spp.
b.   Paramecium

c.   Rotifers

d.   Brine shrimp eggs

e.   Artemia cysts

Answer:  a. Helisoma spp.
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. 874.

2) Koerber and Kalishman. 2009. Preparing for a semiannual IACUC inspection of a satellite zebrafish (Danio rerio) facility. JAALAS 48(1):65-75.

Domain 4; Secondary Species – Zebrafish (Danio rerio)

103.
Which of the following species of macaques has CITES I status?

a. Macaca fascicularis

b. Macaca radiata

c. Macaca silenus

d. Macaca nemestrina

e. Macaca fuscata

Answer: c. Macaca silenus

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. 700.

2)
http://www.cites.org/eng/app/index.php
Domain 5; Primary Species – Macaques (Macaca spp.)

104.
Which of the following is the causal agent of most cases of suppurative lymphadenitis in guinea pigs?

a. A beta-hemolytic, gram-positive Streptococcus  

b. A beta-hemolytic, gram negative Coccobacillus

c. An alpha-hemolytic, gram-positive Streptococcus 

d. An enveloped Herpesvirus

Answer: a. A beta-hemolytic, gram-positive Streptococcus

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, pp. 212-221.
2) Percy DH and Barthold SW. 2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 5 – Guinea Pig, pp. 221-222, 229-231.
Domain 1; Secondary Species – Guinea Pig (Cavia porcellus)

105.
Which of the following drugs has been reported to cause discomfort, tissue reactions, and self-mutilation in small rodents as a result of intramuscular administration?

a. Xylazine

b. Midazolam

c. Atropine

d. Ketamine

e. Propofol

Answer: d. Ketamine

Reference: 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, Sedative, and Tranquilizers, p. 48.
Domain 2
106. 
Compared to femoral venous cut-down placement technique, the single-incision, peripheral-insertion method for vascular access port placement in nonhuman primates DOES NOT result in which of the following outcomes?

a.   Decreased infection rate

b.   Decreased dehiscence

c.   Increased patency duration

d.   Reduced anesthesia requirements for placement

Answer: b. Decreased dehiscence 

References:  

1) 
Graham et al. 2010. Refinement of vascular access port placement in nonhuman primates: complication rates and outcomes. Comp Med 60(6):479-485.

2) 
Graham et al.  2009. A novel alternative placement site and technique for totally implantable vascular access ports in non-human primates. J Med Primatol 38(3):204–212.

Domain 3

107.
Which of the following aspects of an animal’s environment will have the most influence on the activity of the suprachiasmatic nucleus of the hypothalamus in rats?

 


a. Light

b. Noise

c. Vibration

d. Temperature

e. Pheromones

Answer: a. Light

References:

1) Dauchy et al. 2011. Eliminating animal facility light-at-night contamination and its effect on circadian regulation of rodent physiology, tumor growth, and metabolism: a challenge in the relocation of a cancer research laboratory. JAALAS 50(3):326-336.

2) Dauchy et al. 2010. Dark-phase light contamination disrupts circadian rhythms in plasma measures of endocrine physiology and metabolism in rats. Comp Med 60(5):348-356.
Domain 4; Primary Species – Rat (Rattus norvegicus)

108.
According to the Animal Welfare Act and its regulations, how many years must the institutional animal care and use committee maintain records after completion of a protocol involving animals?

a. 1
b. 2

c. 3

d. 4

e. 5

Answer: c. 3

Reference: 

1) Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.36(f) Recordkeeping requirements  (1-1-00 Edition, p. 26)
2) Applied Research Ethics National Association (ARENA) and Office of Laboratory Animal Welfare (OLAW).  2002.  Institutional Animal Care and Use Committee Guidebook.  2nd Edition.  OLAW: Bethesda, MD.  E.1. Recordkeeping and Reporting, p. 170.
3) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies Affecting the Use of Laboratory Animals, p. 23
Domain 5

109. 
Which of the following nonhuman primates are susceptible to human and nonhuman primate malarias and can transmit these infections to mosquitoes?

a. Aotus spp.

b. Callithrix spp.

c. Cebus spp.

d. Saimiri spp.

e. Saguinus spp.

Answer: a. Aotus spp.

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.  685-686, 692, 697-698 

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. 124-126.

Domain 1; Tertiary Species – Other Nonhuman Primates

110.  
Which of the following compounds alkylates DNA bases and makes point mutations at high frequency when given to mice and zebrafish?

a. Perfluorooctanoic acid
b. Dichlorobromo-methane
c. Busulfan
d. 3-morpholinosydnonimine
e. Ethylnitrosurea
Answer:  e. Ethylnitrosurea

References:  

1) Trevarrow. 2011. Techniques for optimizing the creation of mutations in zebrafish using N-ethyl-N-nitrosurea. Lab Animal 40(11):353-361.
2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 30 – Animal Models in Biomedical Research, pp. 1190-1191.
Domain 3; Primary Species – Mouse (Mus Musculus) and Secondary Species - Zebrafish (Danio rerio)

111.
Which of the following should be considered when housing ferrets at research institutions?

a. Ferrets tolerate low temperatures well and high temperatures poorly

b. Male ferrets can be housed with other male ferrets after 12 weeks of age
c. Ferrets can be housed with rats and mice as they share no common diseases

d. Light cycles are not important in nonbreeding ferrets as they are burrowing animals

Answer: a. Ferrets tolerate low temperatures well and high temperatures poorly

References: 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, pp. 484-485.
Domain 4; Secondary Species – Ferret (Mustela putorius furo)
112.  
According to the Animal Welfare Act and its regulations, which of the following is FALSE regarding the consignment to carriers of nonhuman primates?

a. The consigner must certify in writing that the nonhuman primate was offered food and water within 4 hours prior to delivery to the carrier

b. Carriers must not accept a nonhuman primate for transport more than 2 hours before the scheduled departure time

c. When a nonhuman primate has arrived at the terminal facility after transport, the carrier must attempt to notify the consignee upon arrival and at least once in every 6-hour period after arrival

d. The certification accompanying the nonhuman primate must include a statement by a veterinarian that the animal is acclimated to air temperatures lower than 50°F, but not lower than the minimum temperature specified on the certificate

Answer:  b. Carriers must not accept a nonhuman primate for transport more than 2 hours before the scheduled departure time

Reference: 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, §3.86 (a) Consignments to carriers and intermediate handlers (11-05 Edition p. 98).
Domain 5
113. 
How many hours after the initiation of fasting do rats begin to develop a significant corticosterone response as indicated by increases in serum corticosterone levels?  

a.   4 


b.   6

c.   12

d.   16 

e.   24 

Answers:  e. 24 

Reference: Nowland et al. 2011. Effects of short-term fasting in male Sprague-Dawley rats. Comp Med 61(2):138-44.

Domain 1; Primary Species – Rat (Rattus norvegicus)

114.
Reflexive withdrawal from noxious stimulation is observed as early as what embryonic day in the rat?

a. E14

b. E15

c. E16

d. E17

e. E18

Answer: d. E17

Reference: Committee on Guidelines for the Use of Animals in Neuroscience and Behavioral Research, Institute for Laboratory Animal Research, Division on Earth and Life Studies.  2003.  Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research.  National Academies Press: Washington, D.C.  Chapter 7 – Perinatal Studies, p. 103. 
Domain 2; Primary Species – Rat (Rattus norvegicus)

115.
Obese (ob/ob) and diabetic (db/db) mice have a single-gene defect affecting genes for which of the following ligands and their respective receptors?

a. Humulin and humulin receptor

b. Insulin and insulin receptor 2

c. Leptin and leptin receptor

d. Human growth hormone and human growth hormone receptor

Answer: c. Leptin and leptin receptor

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 30 – Animal Models in Biomedical Research, p. 1205.

2) Cefalu. 2006. Animal models of type 2 diabetes: clinical presentation and pathophysiological relevance to the human condition. ILAR J 47(3):186-198.
Domain 3; Primary Species – Mouse (Mus musculus)
116.   
Cedar shavings are not recommended for use as bedding material because they emit what kind of substances that can affect the function of what organ? 

a.  
Aromatic hydrocarbons, liver

b.  
Aflatoxins, liver

c.  
Melamines, kidney

d. 
Aliphatic hydrocarbons, liver 

Answer: a. Aromatic hydrocarbons, liver 

References:

1)  Hrapkiewicz K, Medina L, 2007.  Clinical Laboratory Animal Medicine, An Introduction, 3rd edition. Blackwell Publishing: Ames, IA.  Chapter 4 – Mice, p. 45.

2)
National Research Council. 2011. Guide for the Care and Use of Laboratory Animals. The National Academies Press, Washington, D.C.  Chapter 3 – Environment, housing, and management, p. 69. 

3)
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.  Academic Press: San Diego, CA.  Chapter 9 – Design and Management of Research Facilities for Mice, p. 306.
Domain 4          
117.
The Convention on International Trade in Endangered Species of Wild Fauna and Flora is enforced by which of the following organizations?

a. Environmental Protection Agency

b. U.S. Fish and Wildlife Service

c. Centers for Disease Control

d. Animal and Plant Health Inspection Service

e. National Institutes of Health

Answer:  b. U.S. Fish and Wildlife Service

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies Affecting the Use of Laboratory Animals, p. 30

2) http://www.cites.org/common/disc/sec/CITES-USFWS.pdf

Domain 5

118.  
Which organization promotes the acquisition and dissemination of knowledge, ideas, and information among veterinarians and veterinary students having an interest in laboratory animal practice?

a. ACLAM

b. AVMA

c. ASLAP

d. ILAR

e. AALAS

Answer:  c. ASLAP

Reference:

1) http://www.aslap.org/

Domain 6

119. 
A large number of young Syrian hamsters present for decreased body condition and palpable abdominal masses. Some animals also have masses involving the skin, primarily around the face and feet. These findings are consistent with an outbreak of which of the following etiological agents?

a. 
Hamster parvovirus

b. 
Hamster papillomavirus

c. 
Hamster polyomavirus 

d. 
Lawsonia intracellularis

e. 
Clostridium piliforme

Answer:   c. Hamster polyomavirus
References:

1)
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 3 – Hamster, pp. 181-183, 187-190

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Diseases of Hamsters, pp. 180, 185.

Domain 1; Secondary Species – Syrian Hamster (Mesocricetus auratus)

120.
A recent study of intraosseous catheters in goat for blood collection found that the catheters stayed in place longest in which location and for how long?

a.
Proximal tibia, 2.5 days
b. Wing of the ilium, 2.5 days

c. Proximal humerus, 2.5 days

d. Proximal humerus, 24 hours

e. Wing of the ilium, 24 hours

Answer: d. Proximal humerus, 24 hours

Reference: Jackson et al. 2011. Performance and longevity of a novel intraosseous device in a goat (Capra hircus) model.  JAALAS 50(3):365-373.
Domain 3; Secondary Species – Goat (Capra hircus)

121.
With respect to rodent housing, which of the following factors DOES NOT affect the microenvironment?

a. Ammonia levels 

b. CO2 levels

c. Number of air changes per hour in the room

d. Number of air changes per hour in the cage

e. Cage changing frequency

Answer: c. Number of air changes per hour in the room

References:
1) Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 3 – Environment, Housing, and Management, pp. 42, 45-47.

2) 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, pp. 1148-1150.

3) Vogelweid et al. 2011. Effects of a 28-day cage-change interval on intracage ammonia levels, nasal histology, and perceived welfare of CD1 mice. JAALAS 50(6):868-878.

Domain 4

122.
According to the most recent version of the Guide for the Care and Use of Laboratory Animals, what is the recommended minimum floor area for a quail?
a. 0.15 ft2
b. 0.20 ft2
c. 0.25 ft2
d. 0.30 ft2
e. 0.35 ft2
Answer: c. 0.25 ft2
Reference: Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 3 – Environment, Housing, and Management, p. 60.
Domain 5; Tertiary Species – Other Birds
123.
Which of the following statements is FALSE with respect to Xenopus laevis?

a. They lack a tongue

b. In times of drought, they produce urea rather than ammonia

c. Their main mode of respiration is through the skin

d. Under optimal laboratory conditions, females can reach sexual maturity in 8 months

e. They have a lateral line

Answer: c. Their main mode of respiration is through the skin

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) Reed BT, 2005. Guidance on the Housing and Care of the African Clawed Frog Xenopus laevis. Royal Society for the Protection of Cruelty to Animals, Horsham, England. http://www.rspca.org.uk/ImageLocator/LocateAsset?asset=document&assetId=1232712646624&mode=prd

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

124.
Which of the following anesthetic agents is a best practices agent for use as an immersion agent in fish?

a. Halothane

b. Propanidid

c. Diethyl ether

d. Quinaldine sulfate

e. Urethane

Answer: d. Quinaldine sulfate

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 21 – Anesthesia and Restraint of Laboratory Fish, pp. 524-529.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 20 – Biology and Health of Laboratory Fishes, pp. 896-897
Domain 2; Secondary Species – Zebrafish (Danio rerio) and Tertiary Species – Other Fish
125.
The Han:SPRD rat is an animal model for which of the following diseases?
a.   
Liver neoplasia

b.   Retinal detachment

c.   
Polycystic kidneys
d.   Kidney neoplasia

e.   
Brain infarction

Answer:  c. Polycystic kidneys

References:  

1) Hickman and Swan. 2010. Use of body condition score technique to assess health status in a rat model of polycystic kidney disease. JAALAS 49(2):155-159.

2) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 23 – Spontaneous, Surgically and Chemically Induced Models of Disease, p. 723.

Domain 3; Primary Species – Rat (Rattus norvegicus)
126.
Which of the following statements is FALSE regarding the use of 70% isopropyl alcohol for bacterial decontamination of surgical instruments in surgery?

a. Alcohol is bactericidal

b. Alcohol is a sterilant

c. Alcohol may not penetrate protein-rich material

d. Alcohol is not sporicidal

e. Alcohol is not a high-level disinfectant

Answer: b. Alcohol is a sterilant

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) Huerkamp. 2001. Alcohol as a disinfectant for aseptic surgery of rodents: crossing the thin blue line? Contemp Top Lab Anim Sci 41(1):11-12.

3)
Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 4 - Veterinary Care, p. 119.

Domain 4
127. 
Which of the following statements is TRUE regarding Class II biosafety cabinets? 

a.
Class II, B1 cabinets have incoming airflow at a velocity of 75 lfm

b.
Class II, A1 cabinets have incoming airflow at a velocity of 100 lfm

c.
Class II, B2 cabinets exhaust all air through dedicated ducts via HEPA filter to the outside 

d.
Use of a Class II cabinet alone is adequate for working with BSL4 agents

Answer:  c. Class II, B2 cabinets exhaust all air through dedicated ducts via HEPA filter to the outside

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 Maintenance of Animal Facilities, p. 945.

2)
U. S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, and National Institutes of Health.  2007.  Biosafety in Microbiological and Biomedical Laboratories.  5th ed.  U.S. Government Printing Office, Washington, D. C. Appendix A – Primary Containment for Biohazards: Selection, Installation and Use of Biological Safety Cabinets (http://www.cdc.gov/biosafety/publications/bmbl5/index.htm)

Domain 5
128.
Which of the following animals has an orbital plexus rather than a venous sinus?

a. Gerbil 

b. Hamster

c. Mouse

d. Rat

Answer: d. Rat
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. 1009.

3)
Krinke GJ, Bullock G, Burton T. 2000. The Laboratory Rat (Handbook of Experimental Animals), 1st Edition. Academic Press: San Diego, CA.  Chapter 18 – Experimental Modeling and Research Methodology, pp. 594-595.

Domain 1; Primary Species – Rat (Rattus norvegicus) 

129.
Which of the following statements best describes the B6.129P2-Apoa1tm1Unc mouse?
a. 
A mixed inbred strain with a targeted mutation in the Apoa 1 gene developed at UNC

b.   Transgenic mouse with Apoa 1 as the DNA construct expressed developed at UNC

c.   Congenic strain with targeted mutation in the Apoa 1 gene developed at UNC
d.   Outbred strain developed at UNC

Answer:  c. Congenic strain with targeted mutation in the Apoa 1 gene developed at UNC

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, pp. 38-40.

2) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 1 – History, Wild Mice, and Genetics.  Academic Press: San Diego, CA.  Chapter 5 - Mouse Strain and Genetic Nomenclature: An Abbreviated Guide, pp. 81-89.

3) International Committee on Standardized Genetic Nomenclature for Mice and Rat Genome and Nomenclature Committee. Guidelines for Nomenclature of Mouse and Rat Strains. October 2011. 

http://www.informatics.jax.org/mgihome/nomen/strains.shtml#congenic 

Domain 3; Primary Species – Mouse (Mus musculus)

130.
Which of the following offers the most effective way to minimize the impact of genetic drift within a mouse breeding colony?

a. Capture every escaped animal

b. Separate different strains

c. Genotype every offspring

d. Periodically replenish breeders
e. Practice brother-sister mating
Answer: d. Periodically replenish breeders

References: 
1) Flurkey K, Currer JM, eds.  2009.  The Jackson Laboratory Handbook on Genetically Standardized Mice, 6th edition.  The Jackson Laboratory: Bar Harbor, ME.  Chapter 8 – Genetic Quality Control, p. 193.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 22 – Genetic Monitoring, pp. 1120-1122.

Domain 4; Primary Species – Mouse (Mus musculus)

131. 
The _______ is responsible for providing appropriate resources to support training of personnel involved with the care and use of animals and the _______ is responsible for providing oversight to evaluate the effectiveness of the training program.

a. 
Institution; Attending Veterinarian (AV)

b. 
IACUC; IACUC

c. 
AV; AV

d. 
Institution; IACUC

e. 
IACUC; AV

Answer:   d. Institution; IACUC

References:

1) 
Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C.  Chapter 2 – Animal Care and Use Program. p.15. 

2) 
Anderson. 2007. Institutional and IACUC responsibilities for animal care and use education and training programs. ILAR J 48(2): 90-95.

Domain 5

132.
Which of the following IS NOT a characteristic of hepatic coccidiosis in rabbits?

a. Caused by the organism Eimeria stiedae

b. Serum bilirubin levels are usually elevated 

c. Newborn rabbits are the age most often affected

d. Diarrhea can occur at the terminal stages of the disease

e. Hepatomegaly is common

Answer: c. Newborn rabbits are the most often affected
Reference: 

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. 346-347.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 6 – Rabbit, pp. 288-290.

3) Baker DG, ed. 2007. Flynn’s Parasites of Laboratory Animals, 2nd edition. Blackwell Publishing, Iowa, USA. Chapter 15 – Parasites of Rabbits, pp. 454-457.

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)
133.
The most significant adverse stressor caused by toe-clipping neonatal mice as a means of permanent identification is related to which of the following factors?

a.
Type of scissor used

b.
Handling of pups

c.
Strain of pup being clipped

d.
Adequacy of hemostasis

e.
Age at clipping

Answer: b. Handling of pups

References:

1) 
Schaefer et al. 2010. Analysis of physiological and behavioural parameters in mice after toe clipping as newborns. Lab Anim 44(1):7-13.

2) Castelhano-Carlos et al. 2010. Identification methods in newborn C57BL/6 mice: a developmental and behavioural evaluation. Lab Anim 44(2):88-103. 

Domain 2; Primary Species – Mouse (Mus musculus)
134.  
Experimental infection with which of the following has been used in a model for gastric carcinogenesis in gerbils?

a. H. hepaticus

b. H. bilis

c. H. cholecystus

d. H. pylori

Answer:  d. H. pylori
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. 277.

2)  Percy DH and Barthold SW. 2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 4 – Gerbil, p. 211.
Domain 3; Secondary Species – Gerbil (Meriones spp.)

135.
The high resistance of bacterial spores, protozoan cysts and vegetative bacteria to UV and gamma irradiation are related to which of the following factors?

a. Highly efficient DNA repair capabilities and genome volume

b. Small size of the organism

c. Solubility and structure

d. Association with dirt and organic matter
Answer: a. Highly efficient DNA repair capabilities and genome volume
Reference: 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. 369.

Domain 4
136. 
When a database search is the primary means used by a principal investigator of meeting the Animal Welfare Act and its regulations’ requirements to consider alternatives to painful/distressful procedures, the written narrative must, at a minimum, include all of the following EXCEPT?
a. Date the search was performed

b. Key words and/or the search strategy used

c. Names of the databases searched 

d. Number of “hits” for each key word

e. Period covered by the search

Answer: d.  Number of “hits” for each key word

References:

1)
Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.31(d)(1)(ii) Institutional animal care and use committee (IACUC).  (1-1-01 Edition, p. 22).

2)
USDA Animal and Plant Health Inspection Service Animal Care Policy Manual.  Policy # 12:  Written Narratives for Alternatives to Painful Procedures.  June 21, 2000 (http://www.aphis.usda.gov/animal_welfare/downloads/policy/policy12.pdf).

Domain 5

137.  
A technician with ALAT certification but no high school diploma will need how many years of laboratory animal science experience after receiving ALAT certification in order to take the LAT certification examination?

a. 1 year

b. 2 years

c. 3 years

d. 4 years

Answer: b. 2 years
Reference:  http://www.aalas.org/pdf/Tech_Cert_handbook.pdf#Eligibility (p. 3)
Domain 6

138.
Which of the following diseases is a common occurrence in aging hamsters and is a principle cause of death in long-term experiments?

a. Amyloidosis

b. Polycystic kidney disease

c. Cerebral hemorrhage

d. Nephrosclerosis

Answer:  a. Amyloidosis

References:
1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002 Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 5 – Biology and Disease of Hamsters, p. 188.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 3 – Hamster, pp. 200-204

Domain 1; Secondary Species – Syrian Hamster (Mesocricetus auratus) and Tertiary Species – Other Rodents
139.
Which of the following is an indicator of pain in an adult bovine?

a. Regurgitation

b. Bruxism

c. Agnathia

d. Tail swishing

Answer: b. Bruxism

References: 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. 989.
Domain 2; Tertiary Species – Other Livestock

140.
Which of the following assisted reproductive technologies can be used to generate progeny from spermatozoa which have been repeatedly frozen and thawed?

a. Embryonic stem cell recombination

b. Intracytoplasmic sperm injection

c. In vitro fertilization

d. Pronuclear injection

Answer: b. Intracytoplasmic sperm injection

References: 

1) Aoto et al.  2007.  Production of progeny mice by intracytoplasmic sperm injection of repeatedly frozen and thawed spermatozoa experimental technique.  JAALAS. 46(3): 41-46.
2) Critser and Mobraaten.  2000.  Cryobiology of embryos, germ cells, and ovaries.  ILAR J 41(4):197-206.
Domain 3

141.
Which of the following temperature ranges is consider acceptable for adequate growth of Xenopus laevis?

a. 14 - 26˚C

b. 21 - 26˚C

c. 20 - 22˚C

d. 22 - 26˚C

e. None of the above

Answer: c. 20 - 22˚C

Reference: 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. 810.

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

142.
Under Good Laboratory Practice for Nonclinical Laboratory Studies (CFR 21, Part 58), who is the individual responsible for the overall conduct of a non-clinical laboratory study?

a. Quality Assurance Unit

b. Study Sponsor

c.   Study Director
d.   IACUC

e.
Testing Facility

Answer:  c. Study Director

Reference: 21 CFR Part 58 - Good Laboratory Practice for Nonclinical Laboratory Studies, Subpart A – General Provisions, §58.3 (m) Definitions
Domain 5 
143. 
Measles in marmosets is usually fatal and generally manifests with which of the following clinical findings? 

a. Conjunctivitis

b. Maculopapular rash

c. Meningitis

d. Necrotizing gastroenteritis

e. Pneumonia

Answer:  d. Necrotizing gastroenteritis

References:  

1) 
Bennett BT, Abee CR, Henrickson R, eds. 1998. Nonhuman Primates in Biomedical Research: Diseases.  Academic Press, San Diego, CA.  Chapter 10 – Digestive System, pp. 397-398.  

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, pp.  753-754, Table LIV.

Domain 1; Secondary Species – Marmoset/Tamarins (Callitrichidae)

144.
Which of the following substances is commonly used in BDIX rats to induce colorectal cancer?

a. 
Methyl-N-nitro-N-nitrosoguanidine

b. 
Azaserine

c. 
N-methyl-N-nitrosourea

d. 
Methyl-alkyl nitrosamines

e. 
Azoxymethane

Answer:  e. Azoxymethane

Reference: Krobaek et al. 2002. Comparative study of histopathologic characterization of azoxymethane-induced colon tumors in three inbred rat strains. Comp Med 52(1):50-57.
Domain 3; Primary Species – Rat (Rattus norvegicus)

145.
Which of the following species requires a flat surface for sleeping, preferably in a nest box where a curled position can be assumed to conserve body heat?

a. Saimiri sciureus
b. Macaca fascicularis

c. Papio cynocephalis

d. Callithrix jacchus

Answer: d. Callithrix jacchus

References: 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. 684, 696-697, 700-701, 708, 710.
Domain 4; Secondary Species – Marmosets/Tamarins (Callitrichidae)
146.
 Which of the following is TRUE with respect to Type A1 Class II biological safety cabinets?

a. 
They are not appropriate for work involving ABSL-3 containment

b. 
They are not appropriate for work involving volatile chemicals or radionuclides

c. 
They use a horizontal laminar airflow

d. 
The exhaust is never to the laboratory but always to the building exhaust system

Answer: b. They are not appropriate for work involving volatile chemicals or radionuclides

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) 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. 945.

3) U. S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, and National Institutes of Health.  2007.  Biosafety in Microbiological and Biomedical Laboratories.  5th ed.  U.S. Government Printing Office, Washington, D. C. Appendix A – Primary Containment for Biohazards, pp. 311-312. (http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_appendixA.pdf)

Domain 5

147.
Which of the following is FALSE regarding Pseudoloma neurophilia infection in fish?

a.   Pseudoloma neurophilia is a bacterial pathogen

b.   Clinical signs include emaciation and spinal curvature

c.   Diagnosis can be made using PCR of the brain and spinal cord

d.   Spores may be transmitted from tank to tank using cleaning implements

e.   Surface sanitization of embryos may be used to control the disease

Answers:  a. Pseudoloma neurophilia is a bacterial pathogen

Reference: Murray et al. 2011. Transmission, diagnosis, and recommendations for control of Pseudoloma neurophilia infections in laboratory zebrafish (Danio rerio) facilities. Comp Med 61(4):322-332.  
Domain 1; Secondary Species - Zebrafish (Danio rerio)
148. 
Which of the following are the most important predictors for mortality in infectious disease research and longevity studies?

a. Decreased appetite and hypothermia

b. Decreased appetite and hyperthermia

c. Body weight loss and hypothermia

d. Decreased activity and hypothermia

e. Decreased appetite and body weight loss

Answer: c. Body weight loss and hypothermia

References:

1) Trammell and Toth. 2011. Markers for predicting death as an outcome for mice used in infectious disease research. Comp Med (61)6:492–498.

2) Ray et al. 2010. Identification of markers for imminent death in mice used in longevity and aging research. JAALAS 49(3):282-288. 

3) Olfert and Goodson. 2000. Humane endpoints for infectious disease animal models. ILAR J 41(2):99-104.

Domain 2

149.
Which of the following are complications that have been associated with vascular access ports in minipigs?

a. Thrombotic occlusions, skin erosions, and noninfectious mechanical complications

b. Meningitis, bone loss of skull from mechanical interference, and loss of the device

c. Failure to activate, radio interference and misalignment

d. Intra-articular infections

Answer: a. Thrombotic occlusions, skin erosions, and noninfectious mechanical complications

References:

1) Ege et al. 2006. Noninfectious complications due to vascular access ports (VAPs) in Yucatan minipigs (Sus scrofa domestica). JAALAS 45(6):27-34.
2) Moroni et al. 2011. Vascular access port implantation and serial blood sampling in a Gottingen minipig (Sus scrofa domestica) model of acute radiation injury. JAALAS 50(1):65–72.
Domain 3; Primary Species – Pig (Sus scrofa)

150.
Which of the following statements best describes how nest boxes should be provided for hens (Gallus domesticus)?

a. Nesting material inside the box should be loose, moldable and allow the hen to build their own nest rather than use a pre-shaped nest

b. Shape of the nest box itself is more important than the nesting material with round nest boxes preferred

c. Nest boxes should contain within them a perch made of a smooth material that is a small diameter

d. Nest boxes should contain an abrasive strip inside so that the hens can wear down their claws on the strip

Answer: a. Nesting material inside the box should be loose, moldable and allow the hen to build their own nest rather than use a pre-shaped nest

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 32 – Laboratory Animal Behavior, p. 1254.

2) Committees to Revise the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching.  2010.  GUIDE For the Care and Use of Agricultural Animals in Research and Teaching.  3rd Edition.  Federation of Animal Science Societies, Savoy, IL.  Chapter 9 - Poultry, pp. 115-116.

Domain 4; Tertiary Species –Chicken (Gallus domesticus)

151.
Which of the following situations involving the use, sale, or transportation of rabbits WOULD NOT require licensing under the Animal Welfare Act and its regulations?

a. Rabbits sold in a retail pet store

b. Rabbits used in research at a University that receives NIH funding

c. Rabbits used in research at a private company that receives no external funding

d. A transportation company that carries rabbits from a dealer to a research institution

e. Rabbits sold from a large fur farm to a university for use in research that totals $2000-$5000 per year 

Answer:  a. Rabbits sold in a retail pet store

References: 

1) Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A, Part 2 – Regulations, Subpart A – Licensing, §2.1 (3)(i-vii) Requirements and application (1-1-00 Edition, p. 14).

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Laws, Regulations and Policies Affecting the use of Laboratory Animals, p. 21.

Domain 5; Primary Species - Rabbit (Oryctolagus cuniculus)

152.
Which of the following has been associated with typhylocolitis in athymic nude rats?

a.
Helicobacter bilis

b.
Helicobacter typhlonius

c.
Helicobacter trogontum

d.
Helicobacter hepaticus

e.
Helicobacter rodentium

Answer: a. Helicobacter bilis

References:
1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 - Rat, pp. 140-141.

2) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 11 – Bacterial, Mycoplasmal and Mycotic Infections, pp. 355-357. 

3) 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. 139-140

Domain 1; Primary Species – Rat (Rattus norvegicus)

153.
Which of the following anatomical sites is the preferred site for needle aspiration to collect bone marrow samples in a rhesus macaque?

a. 
Iliac crest 

b.
Trochanter of femur

c.
Tibial tuberosity

d.
Ischial tuberosity

e.
Greater tubercle of the proximal humerus 

Answer: a. Iliac crest
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. 729

2) 
Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press, San Diego, CA.  Chapter 13 – Collection of Biological Samples and Therapy Administration, p. 280.

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

154.
Which of the following IS NOT well detected by evaluating sentinel mice exposed to dirty bedding?

a. Helicobacter 

b. Mouse hepatitis virus

c. Mouse parvovirus

d. Sendai virus

e. Murine rotavirus

Answer: d. Sendai virus

Reference: Compton et al. 2004. Efficacy of three microbiological monitoring methods in a ventilated cage rack.  Comp Med 54(4):382-392.
Domain 4; Primary Species – Mouse (Mus musculus)

155.
According to NIH policy on the requirement for instruction in the responsible conduct of research for training and career development grants, acceptable programs generally involve at least how many total contact hours of instruction between the trainees/fellows/scholars/participants and the participating faculty during the proposed training period?
a. 4
b. 5
c. 6
d. 8

e. 10

Answer: d. 8

Reference: http://grants1.nih.gov/grants/guide/notice-files/NOT-OD-10-019.html
Domain 5

156.
Which of the following practices has been shown to eliminate murine norovirus from mice?

a. Cross-fostering pups at 1-2 days of age from MNV infected dams to MNV negative dams that are housed and handled in clean facilities 

b. Cross-fostering pups within the first 10 days of age from MNV infected dams to MNV negative dams housed in the same room

c. C-section derivation of pups from MNV infected dams to MNV negative dams at 3 days prior to expected delivery of pups

d. Embryo transfer from MNV infected dams at 5 days after copulation to MNV negative dams housed in clean facilities

Answer:  a. Cross-fostering pups at 1-2 days of age from MNV infected dams to MNV negative dams that are housed and handled in clean facilities
References:

1) Buxbaum et al. 2011. Eliminating murine norovirus by cross-fostering. JAALAS 50(4):495-499.  

2) Compton. 2008. Prevention of murine norovirus infection in neonatal mice by fostering.  JAALAS 47(3):25-30.

Domain 1; Primary Species - Mouse (Mus musculus)

157. 
Which of the following is a potential side effect or complication of using thiopental as a preoperative medication?

a. 
Infection at the injection site due to the ability of the lipid and glycerol-based solvent to support bacterial growth

b.   Suppression of glucocorticoid synthesis by the adrenal gland

c.   Strong local numbing effect causing self-mutilation at the injection site

d.   Perivascular skin necrosis and sloughing if extravasation occurs

e. 
Excitement, which may include paddling, vocalization, panting, urination, and defecation

Answer: d. Perivascular skin necrosis and sloughing if extravasation occurs 

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 13 – Anesthesia and Analgesia in Dogs and Cats, pp. 372. 

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, Analgesia, and Euthanasia, pp. 988-989.

Domain 2

158.
Systemic administration of MPTP causes which of the following outcomes?

a. Insulin-dependent diabetes, characterized by destruction of pancreatic islets

b. Arthritis with rheumatoid-like characteristics, including auto-reactive antibodies

c. Inflammatory bowel disease, characterized by lymphocytic infiltrates in the gastrointestinal wall

d. Parkinsonian motor syndrome, characterized by rigidity, bradykinesia, and postural instability

Answer: d. Parkinsonian motor syndrome characterized by rigidity, bradykinesia, and postural instability

References:

1) Emborg. 2007.  Nonhuman primate models of Parkinson’s disease. ILAR J 48(4):339-355.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 30 – Animal Models in Biomedical Research, p. 1187.
Domain 3

159.  
Which of the following permanent identification methods in mice requires a dedicated reading device?

a. 
Ear punch 

b. 
Ear tag

c. 
Toe clip

d. 
Microtransponder

e. 
Tattoo 

Answer:  d. Microtransponder 

References: 

1) Gruda et al. 2010. A system for implanting laboratory mice with light-activated microtransponders.  JAALAS  49(6):826-831.  
2) Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 3 – Environment, Housing, and Management, pp. 75, 87.
Domain 4; Primary Species – Mouse (Mus musculus)
160.
Which of the following statements regarding environment, housing and management is TRUE regarding recommendations made in the most recent version of the Guide for the Care and Use of Laboratory Animals?

a.
Hamsters may now be housed outdoors provided adequate provisions are made to allow nesting and burrowing

b.
Minimum height for rabbit caging must be increased from 14 inches to 16 inches

c.
For group housing of nonhuman primates, determination of the total minimum cage space needed do not need to be based on the summation of the amounts recommended for individually housed animals

d.
Static life support systems should no longer be used for aquatic species exhibiting schooling behavior

Answer: b. Minimum height for rabbit caging must be increased from 14 inches to 16 inches.

Reference: Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C.  Chapter 3 - Environment, Housing and Management, pp. 55-61.

Domain 5; Primary Species – Rabbit (Oryctolagus cuniculus)
161.
Which of the following laboratory animal organizations offers certification for laboratory animal technicians?

a. American College of Laboratory Animal Medicine

b. Association for Assessment and Accreditation  of Laboratory Animal Care – International

c. American Association for Laboratory Animal Science

d. American Society for Laboratory Animal Practitioners 

e. National Association of Veterinary Technicians in America

Answer:  c. American Association for Laboratory Animal Science

Reference: http://www.aalas.org/certification/tech_cert.aspx
Domain 6
162.
A pig from an outside source is found trembling, hypersalivating and is sitting like a dog. It is reluctant to move and when you attempt to encourage it to do so, the animal begins to seizure. Which of the following is the most likely cause of these findings?

a. Streptococcus suis

b. Erysipelothrix rhusiopathiae

c. Pasteurella multocida

d. Pseudorabies 

e. Salt poisoning

Answer: d. Pseudorabies

Reference: 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. 632-635, 663-663
Domain 1; Primary Species – Pig (Sus scrofa)

163.
Which of the following terms best describes the transplantation of human tumor cells into a SCID mouse?

a.  
Autograft

b. 
Xenograft

c. 
Allograft

d. 
Orthograft

Answer: b. Xenograft

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. 1033.

2)
VandeWoude and Rollin. 2010. Practical considerations in regenerative medicine research: IACUCs, ethics, and the use of animals in stem cell studies. ILAR J 51(1):82-84.

Domain 3; Primary Species – Mouse (Mus musculus)
164.
Which of the following viruses is the most resistant to inactivation by disinfectants?

a. 
Mouse parvovirus

b. 
Sialodacryoadenitis virus

c. 
Sendai virus

d.
Mouse hepatitis virus

Answer: a. Mouse parvovirus

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 10 – Microbial Quality Control for Laboratory Rodents and Lagomorphs, p. 371. 
Domain 4

165.
According to the Animal Welfare Act and its regulations, dog runs should be sanitized at least how often?
a. Daily

b. As needed

c. Weekly

d. Once every 2 weeks

e. Once every 4 weeks

Answer: d. Once every 2 weeks

Reference: Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart A – Specifications for the humane handling, care, treatment, and transportation of dogs and cats, §3.11 (b)(2) Cleaning, sanitization, housekeeping, and pest control  (1-1-00 Edition, p. 52).

Domain 5; Primary Species – Dog (Canis familiaris)

166.
Which of the following viruses causes missing incisors, enamel hypoplasia and a domed head in suckling hamsters?

a. 
Hamster polyomavirus

b. 
Lymphocytic choriomeningitis virus

c. 
Hamster parvovirus

d. 
Sendai virus

e. 
Hamster adenovirus

Answer:  c. Hamster parvovirus
References:  

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 3 – Hamster, pp. 180-184. 

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Diseases of Hamsters, pp. 183-185

Domain 1; Secondary Species – Syrian Hamster (Mesocricetus auratus) and Tertiary Species – Other Rodents

167.
In rabbits, which of the following drugs may have to be used at higher preoperative doses and with more frequent redosing to maintain its effects as it is rapidly degraded into inactive products?

a.  
Acepromazine

b.  
Glycopyrrolate

c.  
Chlorpromazine

d.  
Atropine

e.  
Propiopromazine

Answer:  d. Atropine

Reference: Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Academic Press, San Diego, CA.  Chapter 11 – Anesthesia and Analgesia in Rabbits, p. 301.

Domain 2; Primary Species – Rabbit (Oryctolagus cuniculus)

168.
Administration of streptozotocin in a Syrian hamster can induce which of the following conditions?

a.   Ovarian cancer

b.   Menopause

c.   Puberty

d.   Diabetes

e.
Colon cancer
Answer:  d. Diabetes

References:  

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Diseases of Hamsters, p. 173.

2) Graham et al. 2011. Differences between animals from different sources. Comp Med 61(4):356-360.

Domain 3; Secondary Species – Syrian Hamster (Mesocricetus auratus)

169.
Which of the following groups of nonhuman primates require vitamin D3 in their diet?

a. 
Prosimian primates

b. 
Platyrrhine primates

c. 
Catarrhine primates

d. 
None of the above requires vitamin D3 in their diet

Answer: b. Platyrrhine primates
References:

1) Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press, San Diego, CA.  Chapter 11 – Nutrition, p. 224. 

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, pp. 679-680.

Domain 4

170.
Facilities where work is performed with indigenous or exotic agents that may cause serious or potentially lethal disease through aerosol transmission should, at a minimum, operate at what biosafety level (BSL)?

a.
BSL 1

b.
BSL 2

c.
BSL 3

d.
BSL 4

Answer: c. BSL 3

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 Associated with the Use of Experimental Animals, pp. 1048-1049. 

2) U. S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, and National Institutes of Health.  2007.  Biosafety in Microbiological and Biomedical Laboratories.  5th ed.  U.S. Government Printing Office, Washington, D. C. Section IV – Laboratory Biosafety Level Criteria (http://www.cdc.gov/biosafety/publications/bmbl5/index.htm)

Domain 5
171. 
A 6-week-old guinea pig from a conventional colony presents with swelling and erythema of the conjunctiva.  Physical exam is otherwise unremarkable. What is your primary differential?

a. 
Adenovirus

b. 
Streptococcus zooepidemicus

c. 
Bordetella bronchiseptica 

d. 
Cytomegalovirus

e. 
Chlamydophila caviae

Answer:   e. Chlamydophila caviae

References:

1)
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 5 – Guinea Pig, pp. 221-222, 226-230.

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Diseases of Hamsters, pp. 182, 185

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

172.
Which of the following rodents is an animal model of Type 1 diabetes mellitus?

a. 
NOD mouse

b. 
ob/ob mouse

c. Acomys cahirinus

d. 
Zucker fa/fa rat
e. 
Psammomys obesus
Answer:  a. NOD mouse                 

References: 

1) Cefalu. 2006. Animal models of type 2 diabetes: clinical presentation and pathophysiological relevance to the human condition. ILAR J 47(3):186-198.
2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 30 – Animal Models in Biomedical Research, p. 1187
Domain 3; Primary Species – Mouse (Mus musculus)

173.
In studies that require the rearing of orphaned neonatal rabbit kits, how often should the kits be fed in order to most closely mimic the natural feeding pattern of neonatal rabbits?

a. Once every hour

b. Once every 4 hours

c. Once every 6 hours

d. Once every 8 hours

e. Once every 12 to 24 hours

Answer: e. Once every 12 to 24 hours

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. 338.

2) Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Harkness and Wagner’s Biology and Medicine of Rabbits and Rodents, 5th ed. Wiley-Blackwell: Ames, Iowa.  Chapter 2 – Biology and Husbandry, p. 42.

Domain 4; Primary Species – Rabbit (Oryctolagus cuniculus)

174.
What animal biosafety level (ABSL) is recommended for all manipulations of cultures of pathogenic Brucella spp.?

a. ABSL 1

b. ABSL2

c. ABSL3

d. ABSL4

Answer. c. ABSL3

References:

1) Committee on Occupational Safety and Health in Research Animal Facilities, Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1997.  Occupational Health and Safety in the Care and Use of Research Animals.  National Academy Press, DC.  Chapter 5 – Zoonoses, pp. 90-91.

2) U. S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, and National Institutes of Health.  2007.  Biosafety in Microbiological and Biomedical Laboratories.  5th ed.  U.S. Government Printing Office, Washington, D. C.   Section VIIIA – Bacterial Agents, p. 127 (http http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_sect_VIII_a.pdf).
Domain 5
175.
Which of the following species is a common host of Dentostomella translucida?

a. Cricetulus griseus

b. Sus scrofa

c. Mesocricetus auratus

d. Cavia porcellus

e. Meriones unguiculatus

Answer:  e. Meriones unguiculatus

 References: 

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 4 – Gerbil, p. 212.

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. 277. 

3) Baker DG, ed. 2007. Flynn’s Parasites of Laboratory Animals, 2nd edition. Blackwell Publishing, Iowa, USA. Chapter 13 – Parasites of Gerbils, pp. 414-416.

Domain 1; Secondary Species – Gerbil (Meriones spp.)

176.
Which of the following metabolism and excretion routes is correct for the drug listed?

a. Acepromazine; metabolized in liver, excreted in bile

b. Isoflurane; metabolized in the liver, excreted in the urine 
c. Ketamine; metabolized in liver, excreted in urine 
d. Xylazine; metabolized in liver, excreted in bile
Answer: c. Ketamine; metabolized in liver, excreted in urine

References: 
1) He et al. 2010, Ketamine-xylazine-acepromazine compared with isoflurane for anesthesia during liver transplantation in rodents. JAALAS 49(1):45-51.

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. 48, 52, 54-55, 89-92.

Domain 2

177.
Which of the following best describes muscular dystrophy in golden retrievers used as a model of Duchenne muscular dystrophy in human children?

a. Autosomal dominant duplication of the gene encoding the muscle protein dystrophin

b. X-linked dominant deletion of the gene encoding the muscle protein dystrophin

c. Autosomal recessive absence of the muscle protein dystrophin
d. X-linked recessive absence of the muscle protein dystrophin

e. Autosomal recessive duplication of the gene encoding the muscle protein dystrophin

Answer: d. X-linked recessive absence of the muscle protein dystrophin

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)
Rouger et al. 2011. Systemic delivery of allogenic muscle stem cells induces long-term muscle repair and clinical efficacy in duchenne muscular dystrophy dogs. Am J Pathol 179(5):2501-2518.

Domain 3; Primary Species – Dog (Canis familiaris)

178.
Equipment and supplies to be sterilized in an autoclave chamber are exposed to temperatures in which of the following ranges?
a. 
100–150(F
b. 
150-170(F
c. 
200–230(F
d. 
250–270(F
Answer: d. 250-270(F
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. 934.

2)
Hessler JR, Lehner NDM, eds.  2009.  Planning and Designing Research Animal Facilities.  Academic Press, San Diego, CA.  Chapter 31 – Special Fixed Equipment for Research Animal Facilities, p. 420.

Domain 4

179.
Individual animals experiencing pain or distress, which is alleviated with anesthetics, analgesics, sedatives and/or tranquilizers should be reported in which of the following columns of the annual report to the USDA (APHIS Form 7023)?
a.  
Column A

b.
Column B

b.  
Column C

d.  
Column D

e.  
Column E

Answer:  d. Column D

Reference: USDA Animal and Plant Health Inspection Service Animal Care Policy Manual.  Policy # 11 – Painful / Distressful Procedures.  April 14, 1997 (http://www.aphis.usda.gov/animal_welfare/downloads/policy/policy11.pdf
Domain 5

180.
Which of the following has historically been a common source of lactate dehydrogenase-elevating virus (LDV) outbreaks in mouse colonies?

a.   Non-irradiated rodent diet

b.   Municipal drinking water

c.   Experimental biological materials

d.
Contaminated bedding

e.   The source of LDV infection remains unknown

Answer:  c. Experimental biological materials

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. 65-66.

2) 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 8 – Lactate Dehydrogenase-Elevating Virus, p. 227.
3) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 30-31.

4) Scholz et al. 2010. Poliomyelitis in MuLV-infected ICR-SCID mice after injection of basement membrane matrix contaminated with lactate dehydrogenase-elevating virus.  Comp Med 61(5): 404-411.

Domain 1; Primary Species – Mouse (Mus musculus)

181.
Which of the following is used as an animal model for skin grafting in humans?

a. Rhesus macaques

b. Bama minipig 

c. Rabbits

d. Rats

e. Dogs

Answer: b. Bama minipig

Reference: Liu et al. 2010. Light Microscopic, electron microscopic and immunohistochemical comparison of Bama minipig (Sus scrofa domestica) and human skin. Comp Med 60(2):142-148. 

Domain 3; Primary Species – Pig (Sus scrofa)
182.
The genus Papio belongs to which of the following groups?
a. New world monkeys

b. Old world monkeys

c. Lesser apes

d. Great apes

Answer: b. Old world monkeys

References:

1) Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press, San Diego, CA.  Chapter 3 Taxonomy, pp. 39, 42-43.
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, pp. 678-680.

Domain 4; Secondary Species – Baboon (Papio spp.)
183.
What is the most current edition of the Guide for the Care and Use of Laboratory Animals?

a. 6th
b. 7th
c. 8th
d. 9th
e. 10th

Answer: c. 8th
Reference: National Research Council. 2011.  The Guide for the Care and Use of Laboratory Animals, Eighth edition.  National Academy Press, Washington, DC. Overview, p. xvii.
Domain 5

184.
Which of the following injectable anesthetic or immobilization agents can be nephrotoxic in rabbits?
a. Telazol

b. Medetomidine

c. Propofol

d. Urethane

e. Fentanyl/droperidol

Answer: a. Telazol

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 8 – Anesthetic Combinations, p. 66 and Chapter 11 – Anesthesia and Analgesia in Rabbits, p. 313.

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, Analgesia, and Euthanasia, p. 970.

3) Quesenberry, KE, Carpenter, JW, eds.  Ferrets, Rabbits, and Rodents – Clinical Medicine and Surgery, 2nd edition.  Saunders, St. Louis, MO.  Chapter 33 – Anesthesia, Analgesia, and Sedation of Small Mammals, p. 360.

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)

185.
Which of the following anesthetic agents and its associated adverse side effects is TRUE?

a. Halothane; decreased intracranial pressure in nonhuman primates

b. Telazol; tachycardia in dogs

c. Chloral hydrate; adynamic ileus in rodents
d. Methoxyflurane; malignant hypothermia in pigs 
Answer: c. Chloral hydrate; adynamic ileus in rodents

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, and Analgesia, pp. 959, 975, 983, 994.

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. 35-36, 47-50 and Chapter 3 – Pharmacology of Inhalational Anesthetics, 91.

Domain 2
186. 
Which of the following mouse strains or stocks is commonly used for pronuclear microinjection because the pronuclei of the zygotes are somewhat larger and more distinctive than those collected from comparable strains?  

a.  
FVB/N

b.  
129/SvEv

c.  
ICR

d.  
C3H

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, pp. 1130-1131.

2) 
http://jaxmice.jax.org/strain/001800.html
Domain 3; Primary Species – Mouse (Mus musculus)

187.
In a recent study, operation of an air filtration device in the housing unit was correlated with an increase in which of the following factors in growing chickens?  

a.  
Growth rate

b. 
Body weight 

c.
Splenic weight 

d. 
Mortality

Answer:  d. Mortality 

Reference: Pavek et al. 2010. Operation of an air filtration device results in morbidity and mortality in growing chickens (Gallus gallus domesticus). JAALAS 49(5):578-582.
Domain 4; Tertiary Species - Chicken (Gallus domesticus)

188. 
According to the current Guide for Care and Use of Laboratory Animals, what is the recommended dry-bulb temperature range for rabbits?

a. 
68-79(F

b. 
61-72(F

c. 
64-84(F

d. 
61-81(F

Answer:   b. 61-72(F

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. 338.

2)
National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter 3 - Environment, Housing and Management, p. 44.   

Domain 5; Primary Species – Rabbits (Oryctolagus cuniculus)
189.
A new employee in your animal facility wants to take the Laboratory Animal Technician (LAT) AALAS certification exam. This employee is a Certified Veterinary Technician, has a Bachelor of Science in Biotechnology, and has not previously taken an AALAS certification exam. What other requirements must the employee satisfy to be eligible to take the LAT exam?
a. 
No other requirements; this employee is already eligible

b.
6 months of experience in laboratory animal science

c.
1 year of experience in laboratory animal science

d.
2 years of experience in laboratory animal science

e.
Successful completion of the LATg plus 0.5 years of experience in laboratory animal science

Answer: c. 1 year of experience in laboratory animal science

References:

1) http://www.aalas.org/certification/tech_cert.asp
2) http://www.aalas.org/pdf/Tech_Cert_handbook.pdf (p. 4)

Domain 6

190.
Which of the following is typical of an infection in mice with mouse parvovirus (MPV)?

a. Clinical signs include scruffiness, lethargy, stunted growth and often death within 10 days

b. Infection with MPV produces intranuclear inclusions in the intestinal epithelium

c. Fecal shedding of MPV is probably the major mechanism of viral transmission

d. MPV is a single-stranded RNA virus

Answer: c. Fecal shedding of MPV is probably the major mechanism of viral transmission

References:

1) 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. 62-63.

2) Macy et al. 2011. Detection and control of mouse parvovirus. JAALAS 50(4):516-522.  

3) 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 4 – Parvoviruses, p. 96.
4) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 24-25. 
Domain 1; Primary Species – Mouse (Mus musculus)

191.
According to the 2007 AVMA Guidelines on Euthanasia, which of the following IS NOT an approved sole means of euthanasia for Xenopus laevis?

a.  
Benzocaine

b.  
Immersion in buffered MS-222

c.  
Sodium Pentobarbital

d.  
Intracoelmic injection of MS-222

e.  
Decapitation

Answer: e. Decapitation

References:

1) Torreilles et al. 2009. Evaluation and refinement of euthanasia methods of Xenopus laevis.  JAALAS 48(5):512-516.

2) American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), pp. 20, 33, (http://www.avma.org/issues/animal_welfare/euthanasia.pdf).

Domain 2; Secondary Species - African Clawed Frog (Xenopus spp.)

192. 
Vegetative forms of gram positive and gram negative bacteria are best killed by which of the following disinfectants?

a.
Sodium hypochlorite

b.
Phenolic-based disinfectants

c.
Isopropyl alcohol

d.
Quaternary ammonium compounds

e.
All of the above are equally effective

Answer: b. Phenolic-based disinfectants

Reference: Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Harkness and Wagner’s Biology and Medicine of Rabbits and Rodents, 5th ed. Wiley-Blackwell: Ames, IA. Chapter 1 – Introduction, General Husbandry, and Disease Prevention, p. 16.
Domain 4

193.
Which of the following animal uses IS NOT covered by the Animal Welfare Act and its regulations?

a. Deer mice used in Lyme disease research
b. Guinea pig shown at the local county fair 
c. Pig being studied for effect of feed components on meat production
d. Dog being studied for cardiovascular effects of a new anesthetic agent

Answer: c. Pig being studied for effect of feed components on meat production
References: 

1) Animal Welfare Act, 9 CFR Part 1 – Definition of Terms, §1.1 Definitions (1-1-00 Edition, p. 7)

2) Animal Care.  January 2002.  APHIS Fact Sheet: The Animal Welfare Act. (http://www.ca-biomed.org/pdf/media-kit/oversight/USDAAWA.pdf)

3) Animal Care. July 2005.  APHIS Fact Sheet: The Animal Care Program and the U.S. Department of Agriculture’s Authority Under the Animal Welfare Act: Basic Questions and Answers

(http://www.aphis.usda.gov/publications/animal_welfare/content/printable_version/faq_awa.pdf)

Domain 5; Primary Species – Pig (Sus scrofa)

194. 
Which of the following is a characteristic of spontaneous atrial thrombosis in hamsters?

a. Increased levels of C reactive protein

b. Males usually affected earlier than females

c. Marked subcutaneous edema

d. Often subclinical

e. Right auricle and atrium most commonly involved

Answer: c. Marked subcutaneous edema
Reference: Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 3 – Hamster, p. 202.
Domain 1; Secondary Species – Syrian Hamster (Mesocricetus auratus) and Tertiary Species – Other Rodents

195. 
Which of the following is considered an acceptable euthanasia method for Xenopus laevis?

a. 
Hypothermia 

b. 
Decapitation and pithing 

c. 
Stunning and decapitation

d. 
Tricaine methane sulfonate dissolved in the water 

e. 
Clove oil dissolved in the water 

Answer:   d. Tricaine methane sulfonate dissolved in the water

References:

1) American Veterinary Medical Association. 2007. AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), pp. 20-21, 28 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf).

2)
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. 814.

Domain 2; Secondary Species – African Clawed Frog (Xenopus spp.)
196. 
Which of the following is used as an animal model of stroke?

a.   NOD mice

b.   Spontaneous hypertensive rat

c.   Yucatan miniature swine

d.   Quail
Answer:  b. Spontaneous hypertensive rat

References:  

1)  
Casals et al. 2011. The use of animal models for stroke research: a review. Comp Med 61(4):305-313.

2)  
Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 26 – Cardiovascular Research, pp. 783-785.

Domain 3; Primary Species – Rat (Rattus norvegicus)
197. 
All of the following nonhuman primate species are capable of breeding continuously throughout the year EXCEPT? 

a.  
Rhesus monkeys

b.  
Baboons

c.  
Owl monkeys

d.  
Cynomolgus monkeys

Answer:  a. Rhesus monkeys

Reference: 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. 689, 699. 704, 707.

Domain 4; Primary Species – Macaques (Macaca spp.)
198.
According to the current Guide for the Care and Use of Laboratory Animals, what is the recommended light level to prevent phototoxic retinopathy in albino rats?
a. 30 foot candles measured at the cage level

b. 30 foot candles measured at 1.5 meters above the floor

c. 325 lux measured at the cage level

d. 325 lux measured 1 meter above the floor

e. 325 lumens measured 1 meter above the floor

Answer: d. 325 lux measured 1 meter above the floor

References:

1) Institute for Laboratory Animal Research. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press: Washington, D.C.  Chapter 3 – Environment, Housing, and Management, p. 48 (Illumination).

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, pp. 926-927. 
Domain 5; Primary Species – Rat (Rattus norvegicus)

199.
All of the following parasites can be found in intestinal tract of a Syrian hamster EXCEPT?

a. Giardia muris

b. Trichomonas cricetus

c. Rodentolepis nana

d. Syphacia criceti

e. Spironucleus (Hexamita) muris

Answer: b. Trichomonas cricetus

References: 

1) Baker DG, ed. 2007. Flynn’s Parasites of Laboratory Animals, 2nd edition. Blackwell Publishing, Iowa, USA. Chapter 11 – Parasites of Rats and Mice, pp. 306-314, 331-333, 339-340.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 3 - Hamster, pp. 194-196.

Domain 1; Secondary Species – Syrian Hamster (Mesocricetus auratus)

200.
All of the following are common uses of swine in biomedical research EXCEPT?

a. Diet induced athersclerosis

b. Renal hypertension

c. Cardiovascular device testing

d. Catheter delivery of interventional devices

e. Transplantable mammary tumors

Answer: e. Transplantable mammary tumors

Reference: 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. 617-618.
Domain 3; Primary Species – Pig (Sus scrofa)

201.
Gamma irradiation mainly renders microorganisms nonviable by which of the following mechanisms?

a. Formation of pyrimidine dimers

b. Oxidation

c. DNA cleavage or breaks

d. DNA methylation

e. Disruption of histone complex

Answer: c. DNA cleavage or breaks
Reference: 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. 369.

Domain 4

202.
Which of the following incidents is considered reportable by an Institutional Biosafety Committee (IBC) to the National Institutes of Health Office of Biotechnology for regulatory compliance?

a. Skin puncture injury with needle containing recombinant DNA (rDNA)

b. Escape of a transgenic mouse from an animal facility

c. Spills of high-risk recombinant materials outside of a biosafety cabinet

d. Performing covered work with rDNA without an approved IBC-study

e. All of the above

Answer e. All of the above

Reference: NIH Guidelines For Research Involving Recombinant DNA Molecules. 2011. Section IV-B-2-b(7) Functions, p. 26 and Appendix G – Physical Containment, pp. 71-85
Domain 5
203.
Which of the following is an important and normal clinical chemistry finding in gerbils maintained on a normal fat diet?
a. Atherosclerosis

b. Hypercholesteroluria

c. Hypotriglyceridemia

d.
Lipemia

Answer: d. Lipemia

References:

1)
Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Harkness and Wagner’s Biology and Medicine of Rabbits and Rodents, 5th ed. Wiley-Blackwell: Ames, IA. Chapter 2 – Biology and Husbandry, p. 76

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. 276

3)
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 4 – Gerbil, p. 207.

Domain 1; Secondary Species – Gerbil (Meriones spp.)

204.
Which one of the following analgesics can provide the longest duration of analgesic effect in dogs?

a. Morphine intramuscular

b. Buprenorphine intramuscular

c. Oxymorphone intramuscular

d. Butorphanol intramuscular

e. Fentanyl transdermal patch

Answer: e. Fentanyl transdermal patch

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 13 - Anesthesia and Analgesia in Dogs and Cats, p. 378.

2) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds. Laboratory Animal Medicine 2nd edition. Academic Press: SanDiego, CA. Chapter 22 – Preanesthesia, Anesthesia, Analgesia and Euthanasia, pp. 978-979.

Domain 2; Primary Species – Dog (Canis familiaris)

205.  
Which of the following IS NOT a recommended practice for maintaining a zebrafish facility free of Pseudoloma neurophilia?

a. All imported fish should be reared and bred in a quarantine facility

b. Only clinically normal fish should be moved from quarantine to the main fish facility

c. After spawning, all collected fertilized eggs should be surface sanitized with bleach

d. Effective UV sterilization should be included in the filtration system

e. A clean autoclaved scrubber and net should be used for each tank

Answer:  b. Only clinically normal fish should be moved from quarantine to the main fish facility

References:  

1) Murray et al. 2011. Transmission, diagnosis, and recommendations for control of Pseudoloma neurophilia infections in laboratory zebrafish (Danio rerio) facilities. Comp Med 61(4):322-329.

2) 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 19 - Biology and Management of the Zebrafish, p. 875 and Chapter 20 - Biology and Health of Laboratory Fishes,  pp. 889-890, 894-895

Domain 4; Secondary Species - Zebrafish (Danio rerio)
206. 
According to the Animal Welfare Act and its regulations, who shall appoint the membership of an institution’s animal care and use committee?
a. 
Institutional Official

b. 
Attending Veterinarian

c. 
Chief Executive Officer of the research facility

d. 
Animal Care Regional Director

e. 
A member of the general community

Answer:   c. Chief Executive Officer of the research facility
References:

1) Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A, Part 2 – Regulations, Subpart C – Research Facilities, §2.31(b)(2) Institutional Animal Care and Use Committee , (1-1-00 Edition, p. 21)

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies affecting the use of Laboratory Animals. p. 21. 

Domain 5

207.
All of the following species are hosts of Syphacia obvelata EXCEPT?

a. Guinea pig

b. Rat

c. Gerbil

d. Hamster

Answer: a. Guinea pig

References: 
1) Baker DG, ed. 2007. Flynn’s Parasites of Laboratory Animals, 2nd edition. Blackwell Publishing, Iowa, USA. Chapter 11 – Parasites of Rats and Mice, pp. 339-340.

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. 100.

3) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, p. 90-91; Chapter 2 – Rat, p. 159; Chapter 3 – Hamster, p. 195; and Chapter 4 – Gerbil, p. 212.

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

208.
Which of the following analgesics has been reported to cause pica in rats?
a. Meloxicam

b. Carprofen

c. Flunixin meglumine

d. Butorphanol

e. Buprenorphine

Answer: e. Buprenorphine

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. 961

2) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 19 – Anesthesia and Analgesia, p. 650.
3) Bourque et al. 2010. Comparison of buprenorphine and meloxicam for postsurgical analagesia in rats: effects on body weight, locomotor activity, and hemodynamic parameters. JAALAS 49(5):617-622.
Domain 2; Primary Species - Rat (Rattus norvegicus)

209.
Which of the following is a commonly used mouse stock?

a. 
C57BL/6J

b. 
BALB/c

c. 
Hsd:ICR

d. 
B6C3F1

Answer: c. Hsd:ICR

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. 39.

2) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 1 – History, Wild Mice, and Genetics.  Academic Press: San Diego, CA.  Chapter 4 – Breeding Systems: Considerations, Genetic Fundamentals, Genetic Background, and Strain Types, pp. 73-75 and Chapter 5 – Mouse Strain and Genetic Nomenclature: An Abbreviated Guide, pp. 82, 84.
3) International Committee on Standardized Genetic Nomenclature for Mice and Rat Genome and Nomenclature Committee. Guidelines for Nomenclature of Mouse and Rat Strains. October 2011.   

http://www.informatics.jax.org/mgihome/nomen/strains.shtml#outbreds
Domain 3; Primary Species – Mouse (Mus musculus)

210.
To establish a foundation mouse colony of an outbred stock, what is the minimum number of breeders needed, with each breeder from different litters?

a. 5

b. 10

c. 30

d. 75

e. 100

Answer: c. 30

Reference: 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.  Academic Press: San Diego, CA.  Chapter 8 – Management and Design: Breeding Facilities, pp. 254-255.
Domain 4; Primary Species – Mouse (Mus musculus)

211.
According to the Animal Welfare Act and its regulations, which of the following practices WOULD NOT be acceptable for use in an acute terminal procedure involving a female Monodelphis domestica that is anesthetized, has experimental surgery performed and is then euthanized without waking up? 

a. 
Latex examination gloves by the surgeon

b. 
Surgical instruments after immersion in isopropyl alcohol followed by a saline rinse

c. 
Expired epinephrine for emergency treatment of asystole

d. 
Expired 0.45% sodium chloride and 5% dextrose solution administered intravenously
e. 
Expired polyglactin suture for anchoring a chest tube to skin
Answer: c. Expired epinephrine for emergency treatment of asystole
Reference: USDA Animal and Plant Health Inspection Service Animal Care Policy Manual.  Policy # 3:  Veterinary Care.  March 25, 2011. (http://www.aphis.usda.gov/animal_welfare/policy.php?policy=3)

Domain 5; Tertiary Species – Other Mammals
212.
Which of the following etiologic agents is most likely to cause acute epistaxis in a cynomolgus macaque?

a. Klebsiella pneumoniae 

b. Moraxella bovis

c. Moraxella catarrhalis

d. Mycobacterium bovis

e. Streptococcus pneumoniae

Answer:  c. Moraxella catarrhalis

References:  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.  734-739.

Domain 1; Primary Species – Macaques (Macaca spp.)
213.  
Which of the following documents describes recommendations for anesthesia and analgesia for late-term rodent fetuses?

a.   2005 amendments to the Animal Welfare Act

b.   Guide for Care and Use of Laboratory Animals

c. 
Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research

d.   AVMA Guidelines for Euthanasia

e. ACLAM Policies and Procedures Manual

Answer:  c. Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research
Reference: Committee on Guidelines for the Use of Animals in Neuroscience and Behavioral Research, Institute for Laboratory Animal Research, Division on Earth and Life Studies.  2003.  Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research.  National Academies Press: Washington, D.C.  Chapter 7 – Perinatal Studies, pp. 104-106.
Domain 2
214.
In rats, after which day of gestation does careful palpation of the dam’s abdomen significantly become more accurate for pregnancy diagnosis?

a. 
15 days

b.
10 days

c.
17 days

d. 
9 days

e.
12 days

Answer: e. 12 days

References:

1) 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.131.

2) Suckow MA, Weisbroth SH, Franklin CL, eds. 2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press, San Diego, CA. Chapter 6 – Reproduction and Breeding, p. 151.

Domain 4; Primary Species - (Rattus norvegicus)

215.   
According to the Animal Welfare Act and its regulations, how often must the Institutional Animal Care and Use Committee inspect all of the research facility’s animal facilities, including animal study areas?

a. At least once every 3 months

b. At least once every 6 months

c. At least annually

d. At least once every three years

Answer: b. At least once every 6 months
References:

1)  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies Affecting the Use of Laboratory Animals, p. 20.

2)
Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.31(d)(5) Institutional Animal Care and Use Committee (IACUC).  (1-1-01 Edition, p. 23).
Domain 5

216.
Clawed frogs use which of the following as the primary means of locating food?

a. Vision

b. Olfaction

c. Tactition

d. Hearing

Answer: b. Olfaction

Reference: 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. 810.

Domain 1; Secondary Species – African Clawed Frog (Xenopus spp.)

217.
Which of the following analgesics is the preferred drug for epidural administration because of its low lipid solubility and limited uptake from the epidural space, allowing effective analgesia up to 24 hours in dogs with minimal side effects?

a. Fentanyl

b. Morphine

c. Bupivicaine

d. Carprofen

Answer: b. Morphine

Reference: 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. 979.
Domain 2; Primary Species – Dog (Canis familiaris)

218.  
What is the recommended density for housing of adult zebrafish?

a. 1 per liter of water

b. 2 per liter of water

c. 5 per liter of water

d. 10 per liter of water

e. 25 per liter of water

Answer:  c. 5 per liter of water

Reference:

1) Matthews et al. 2002. A virtual tour of the guide for zebrafish users. Lab Anim 31(3):34-40.

2) Institute for Laboratory Animal Research, Division on Earth and Life Studies, The National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals.  The National Academies Press: Washington, D.C. Chapter 3 – Environment, Housing, and Management, p. 83.

Domain 4; Secondary Species - Zebrafish (Danio rerio) 

219.
Which of the following rodents is relatively permissive of human respiratory syncytial virus infection of the upper airway?
a. Cane mice

b. Chinchilla
c. Degu
d. Gerbil
e. Gopher
Answer: b. Chinchilla

References:

1) Grieves et al. 2010. Mapping the Anatomy of Respiratory Syncytial Virus Infection of the Upper Airways in Chinchillas (Chinchilla lanigera). Comp Med 60(3):225-232.

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, pp. 258, 269, 275-276, 284
Domain 1; Tertiary Species – Other Rodents

220.
Which of the following opioid analgesics has significant opioid receptor kappa activity?

a.
Buprenorphine

b.
Butorphanol

c.
Pethidine

d. 
Fentanyl

Answer:  b. Butorphanol

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 4 – Pharmacology of Analgesics, p. 111.

2) Flecknell P and Waterman-Pearson A, eds. 2000. Pain Management in Animals. WB Saunders, London, UK. Chapter 3 – Pharmacology of Analgesic Drugs, p. 24.

Domain 2

221.
What sounds are mice able to detect that are outside the human hearing range?

a. Those above 10 kHz

b. Those above 5 kHz

c. Those below 1 kHz

d. Those above 20 kHz

e. Those between 5 and 10 kHz

Answer: d. Those above 20 kHz

References: 

1) 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, p. 292.

2) 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. 1150.

Domain 4; Primary Species – Mouse (Mus musculus)

222. 
According to the Animal Welfare Act and its regulations, what is the minimum amount of floor space in square feet that must be provided for each dog in a primary enclosure?

a. 
(Length of the dog from tip of nose to tip of tail in inches)2






144

b. 
(Length of the dog from tip of nose to tip of tail in inches + 6)2






144

c. 
(Length of the dog from tip of nose to base of tail in inches)2

 





144

d. 
(Length of the dog from tip of nose to base of tail in inches + 6)2

 





144

e. Need the dog’s weight in kg in order to calculate minimum amount of floor space required

Answer:    d. (Length of the dog from tip of nose to base of tail in inches + 6)2

 





 144

References:

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(c)(1)(i) Primary Enclosures.  (1-1-01 Edition, p. 49).

2)
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.397. 

Domain 5; Primary Species – Dog (Canis familiaris)

223. 
Which of the following statements is TRUE regarding cleft lip and palate in nonhuman primates?

a. Cleft lip and palate are more common in females and isolated cleft palate is seen in males

b. Cleft lip and palate has been associated with viral etiology in New World Primates

c. Cleft lip and palate has only been reported in Old World Primates

d. Cleft lip and palate is solely due to genetic factors

e. None of the above

Answer. e. None of the above

Reference: GoldSchmidt et al. 2010. Cleft Lip and palate associated with other malformations in a neotropical primate (Saimiri ustus). JALAAS 49(3):357-360

Domain 1

224. 
Which of the following is considered a conditionally acceptable means of euthanizing a guinea pig?

a. 
Ether

b. 
Barbiturates

c. 
Potassium chloride in conjunction with general anesthesia

d. 
CO2
Answer:   a. Ether  

Reference: American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), pp. 7-9, 11-12, 28-29. (http://www.avma.org/issues/animal_welfare/euthanasia.pdf).
Domain 2; Secondary Species – Guinea Pig (Cavia porcellus)
225.
Dubbing refers to which of the following standard agricultural practices? 


a.   Beak trimming of birds


b.   Partial removal of the comb of chickens


c.   Removal of supernumerary teats of cattle

d.   Tail-docking in lambs

Answer:  b. Partial removal of the comb of chickens

Reference: Committees to Revise the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching. 2010.  GUIDE For the Care and Use of Agricultural Animals in Research and Teaching. 3rd Edition.  Federation of Animal Science Societies, Savoy, IL.  Chapter 7 – Dairy Cattle, p. 80; Chapter 9 – Poultry, pp. 117, 119; Chapter 10 – Sheep and Goats, p. 135 (http://www.fass.org/docs/agguide3rd/Ag_Guide_3rd_ed.pdf)
Domain 4; Tertiary Species – Chicken (Gallus domestica)

226.
According to the Animal Welfare Act and its regulations, who is responsible for ensuring that all scientists, research technicians, animal technicians, and other personnel involved in animal care, treatment, and use are provided instruction on the proper use of anesthetics, analgesics, and tranquilizers for animal species used by the facility?
a. 
Research facility

b.
Institutional Official

c.  
Attending veterinarian
d. 
Institutional Animal Care and Use Committee

e. 
Chief Executive Officer

Answer:  a. Research facility

References:  

1) Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A, Part 2 – Regulations, Subpart C – Research Facilities, §2.32 Personnel qualifications (August 2002 Edition, p. 36)

2) Fish RE, Brown MJ, Danneman PJ, and Karas AZ, eds. 2008. Anesthesia and Analgesia in Laboratory Animals, 2nd Edition.  Elsevier Academic Press: San Diego, CA.  Chapter 25 – Regulatory Issues, p. 571.

Domain 5

227.
Which of the following is FALSE with respect to mouse parvoviruses?

a.  
VP-2 antigens help in serological differentiation of strains

b.   
There is extensive cross-reactivity among NS1 antigens

c.    
Mesenteric lymph nodes are particularly useful for PCR viral detection 

d. 
Newly recognized strains can be reliably detected by current serological assays

e.    
Empty viral capsids or virions can be used to differentiate between MPV and MVM

Answer: d. Newly recognized strains can be reliably detected by current serological assays

References:

1) Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 - Mouse, pp. 24-25.

2) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 2 – Diseases. Elsevier Academic Press, San Diego, CA.  Chapter 4 – Parvoviruses, p. 100.
3) 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. 61-63
Domain 1; Primary Species – Mouse (Mus musculus)

228.  
What is the mechanism of action of meloxicam?
a. α2-adrenergic agonist

b. Cyclooxygenase-2 inhibitor

c. Mu opioid receptor partial agonist

d. NMDA receptor antagonist

Answer: b. Cyclooxygenase-2 inhibitor
References: 

1) Cooper et al. 2009. Comparison of side effects between buprenorphine and meloxicam used postoperatively in Dutch belted rabbits (Oryctolagus cuniculus). JAALAS 48(3):279-285.

2) Turner et al. 2006. Pharmacokinetics of meloxicam in rabbits after single and repeat oral dosing. Comp Med 56(1):63-67.

3) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Academic Press, San Diego, CA.  Chapter 4 – Pharmacology of Analgesics, p. 107

Domain 2

229. 
According to the Animal Welfare Act and its regulations, an institutional animal care and use committee include which of the following?

a.
At least five members, including one veterinarian

b.
At least three members, including a scientist

c.
At least five members, include an unaffiliated member

d.
At least three members, including a veterinarian and an unaffiliated member

e.
At least three members, including a scientist, veterinarian, and an unaffiliated member

Answer: d. At least three members, including a veterinarian and an unaffiliated member

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies Affecting the Use of Laboratory Animals, p. 21.  

2) Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A, Part 2 – Regulations, Subpart C – Research Facilities, §2.31(b)(2)(3)(i)(ii) Institutional Animal Care and Use Committee , (1-1-00 Edition, p. 21)

3) Silverman J, Suckow M, Sreekant M eds.  2007.  The IACUC Handbook 2nd edition.  CRC Press: Baco Raton, FL Chapter 5 –General Composition of the IACUC and Specific Roles of the IACUC Members, p. 38

Domain 5

230.
Which of the following diagnostic methods is considered to be the gold standard for identification of Helicobacter spp.?

a. Microbiologic culture of intestinal contents or feces

b. Rapid generic diagnosis by PCR detection of the highly conserved 16 sRNA region of the Helicobacter genome in feces or tissues

c. Histopathologic evaluation of liver or large bowel

d. Serologic diagnosis by an IgG ELISA which uses the outer membrane protein as the antigen

e. Commercial colorimetric fecal dipstick assay for the detection
Answer: b. Rapid generic diagnosis by PCR detection of the highly conserved 16 sRNA region of the Helicobacter genome in feces or tissues

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. 

2) Freebersyser et al. 2010. Evaluation of a commercial colorimetric fecal dipstick assay for the detection of Helicobacter hepaticus infections in laboratory mice. JAALAS 49(3):312-315.

Domain 1
END OF EXAM
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