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1. Which of the following dietary manipulations prevented hormone-refractory prostate cancer in Lobund-Wistar rats?

a.
Moderate caloric restriction

b.
Dietary supplementation with soy protein isolate with high isoflavones 

c.
Dietary supplementation with casein protein isolate

d.
Dietary manipulations do not alter prostate cancer development or progression

e.
Dietary 4-hydroxyphenylretinamide

Answer: b.  Dietary supplementation with soy protein isolate with high isoflavones 

Reference: Pollard and Suckow.  2006.  Dietary prevention of hormone refractory prostate cancer in Lobund-Wistar rats:  a review of studies in a relevant animal model.  Comp Med 56(6):461-467.

Domain 1; Primary Species – Rat (Rattus norvegicus)
2. 
A squirrel monkey presents with weight loss, jaundice, and clinical chemistry values consistent with pancreatitis.  Post mortem examination revealed nematodes in the pancreatic ducts.  What is the most likely etiology?

a. 
Trichuris spp.

b. 
Ascaris lumbricoides

c. 
Athesmia foxi

d. 
Trichospirura leptostoma

e. 
Pterygodermatites alphi

Answer:  d. Trichospirura leptostoma

References: 

1) Bennett BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research: Diseases.  Academic Press, San Diego, CA.  Chapter 3 - Parasitic Diseases, pp. 146-147. 

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 16 - Nonhuman primates, p. 766. 

Domain 1; Secondary Species – Squirrel Monkey (Saimiri sciureus)
3.
Which of the following drug classes are sedative hypnotics, have a very narrow therapeutic window, and 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.  957-958.

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

4.
Which of the following animals is an important laboratory animal model for study of the hepatitis B virus of humans?

a. Didelphis virginiana

b. Pachyuromas duprasi

c. Marmota monax

d. Cynomys leucurus

Answer: c. Marmota monax

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. 309.

2)
Roggendorf and Tolle.  1995.  The woodchuck: an animal model for hepatitis B virus infection in man. Intervirology 38(1-2):100-112.

Domain 3; Tertiary Species – Other Rodents

5.
Which of the following statements best describes how chemically defined diets differ from purified diets?

a. Chemically defined diets contain pure ingredients, each of which is usually a source from a single nutrient

b. Chemically defined diets allow the requirements of individual components to be established

c. Chemically defined diets are generally less expensive than purified diets

d. Chemically defined diets are suitable for carcinogenicity studies

e. Chemically defined diets have fewer contaminants

Answer: b. Chemically defined diets allow the requirements of individual components to be established
References:

1) Fu et al. 2007. Vitamin K contents of rodent diets: a review. JAALAS 46(5):8-12.

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 p. 351-353.

Domain 4

6.
A crude estimate sometimes used to determine animal facility size within a building is to design the animal facility space equal to what % of the total research space in the building?

a. 5%

b. 15%

c. 25%

d. 2%

Answer: b. 15%

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. 911.
Domain 4

7.
Which of the following organizations is responsible for enforcing the Health Research Extension Act of 1985, Public Law 99-158 regarding “Animals in Research?”

a. USDA

b. OLAW

c. IACUC


d. AAALAC

Answer: b. OLAW

References:  

1) Office of Laboratory Animal Welfare.  2002.  Public Health Service Policy on Humane Care and Use of Laboratory Animals.  National Institutes of Health, Bethesda, MD, pp. Preface, 1.

2) http://grants.nih.gov/grants/olaw/references/phspol.htm
Domain 5

8.
Which of the following fulfill the eligibility requirements to qualify for the Certified Manager Animal Resources (CMAR) certification program?

a. A bachelor’s degree with at least 5 years of work experience in the laboratory animal field and at least 3 years of work experience in a managerial capacity

b. A associate’s degree with at least 5 years of work experience in the laboratory animal field and at least 3 years of work experience in a managerial capacity

c. A bachelor’s degree with at least 3 years of work experience in the laboratory animal field and at least 1 year of work experience in a managerial capacity

d. A associate’s degree with at least 3 years of work experience in the laboratory animal field and at least 1 year of work experience in a managerial capacity

e. At least 3 years of work experience in a managerial capacity

Answer:  a. A bachelor’s degree with at least 5 years of work experience in the laboratory animal field and at least 3 years of work experience in a managerial capacity                 


References:  

1) CMAR Certification Handbook 2008, p. 2.

 
http://www.aalas.org/pdf/CMAR_Handbook.pdf 

2) http://www.aalas.org/certification/cmar.asp

Domain 6

9.
All of the following drugs have been found to be effective in killing adult fur mites in laboratory mice EXCEPT?

a.  
Ivermectin

b.  
Permethrin

c.  
Moxidectin

d.  
Selamectin

e.  
Fenbendazole

Answer: e.  Fenbendazole
References: 
1) Bean-Knudsen et al.  1986.  Evaluation of the control of   Myobia   musculi infestations on laboratory mice with permethrin.  Lab Anim Sci 36(3):268-70.
2) Mook and Benjamin.  2008.  Use of selamectin and moxidectin in the treatment of  mouse fur mites. JAALAS  47 (3): 20-24.
3) Hill et al.  2006.  Efficacy and safety of topical selamectin to eradicate pinworm (Syphacia spp.) infections in rats (Rattus norvegicus) and mice (Mus musculus).  JAALAS 45(3):23-26.
Domain 1; Primary Species – Mouse (Mus musculus)

10.
Which of the following statements best describes mammary gland tumors in rats?

a. Mammary tumors are a relatively rare occurrence in older female rats

b. Most mammary tumors are malignant

c. Mammary tumors may arise at any point from the neck to the inguinal area
d. Mammary tumors are poorly differentiated and have a tubular component
e. Mammary tumors tend to stay small and sometimes regress without treatment
Answer:  c. Mammary tumors may arise in mammary tissue at any point from the neck to the inguinal area

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. 154.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 – Rat, p. 170-171.

Domain 1; Primary Species – Rat (Rattus norvegicus)

11.
According to the 2007 AVMA Guidelines on Euthanasia, manual cervical dislocation IS NOT considered a humane technique for which of the following animals?

a. Poultry

b. Mice

c. Rats weighing < 200 g

d. Rabbits weighing < 1 kg

e. Guinea pigs weighing < 100 g

Answer:  e.  Guinea pigs weighing < 100 g

Reference:  American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), p. 14 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf).
Domain 2; Secondary Species – Guinea Pig (Cavia porcellus)

12. 
Saguinus oedipus is used as a research model for which of the following diseases?

a.  
Malaria and hepatitis A

b.  
Chronic colitis and colon cancer

c.  
Cutaneous and visceral leishmaniasis

d.  
Experimental Creutzfeldt-Jakob disease

e.  
Simian-human immunodeficiency virus infection

Answer:  b.  Chronic colitis and colon cancer

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. 686.

2) Sasseville et al.  2007.  Naturally occurring Tyzzer’s disease in cotton-top tamarins (Saguinus oedipus).  Comparative Medicine 57(1):125-127
Domain 3; Secondary Species – Marmoset/Tamarins (Callitrichidae) 

13.
The radioactive tracer [18F]-fluoro-2-deoxy-D-glucose (18F-FDG) is commonly used in which of the following imaging modalities?

a. Positron emission tomography

b. Bioluminescence imaging 

c. Computed tomography 

d. Magnetic resonance imaging 

e. Contrast ultrasonography

Answer: a. Positron emission tomography
References:

1) Brammer et al. 2007. Harderian gland adenectomy: a method to eliminate confounding radio-opacity in the assessment of rat brain metabolism by 18F-flouro-2-deoxy-D-glucose positron emission tomography. JAALAS 46(5):42-45.

2) Hutchins et al. 2008. Small animal PET imaging. ILAR J 49(1):54-65. 
Domain 3

14.
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, p. 254.
Domain 4; Primary Species – Mouse (Mus musculus)

15.  
According to the Guide for the Care and Use of Laboratory Animals, effective disinfection can be achieved with wash and rinse water at which of the following temperature ranges?

a.  
130 - 170°F

b.  
140 - 180°F

c.  
143 - 180°F

d.  
130 - 180°F

Answer:  c.  143 - 180°F

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.  Chapter 2 – Animal Environment, Housing, and Management, p. 43.

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. 931.

Domains 4, 5

16.
According to the Animal Welfare Act and its regulations, how long must the institutional animal care and use committee maintain records that relate directly to proposed activities involving animals?

a.
Until the activity is complete

b.
For 3 years after initial approval of the activity

c.
For the duration of the activity and for an additional 3 years after completion of the activity

d.
For 5 years after initial approval of the activity

Answer: c. For the duration of the activity and for an additional 3 years after completion of the activity

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.
Domain 5

17.
Which of the following parasites has the widest organ distribution when it infects immunodeficient mice?

a. Cryptosporidium muris

b. Giardia muris

c. Spironucleus muris

d. Rodentolepis nana

e. Encephalitozoon cuniculi

Answer: e. Encephalitozoon cuniculi

References: 

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp.88-91.

2) Flynn’s Parasites of Laboratory Animals, 2nd ed., chapter 11, pp. 306-333

Domain 1; Primary Species – Mouse (Mus  musculus)

18.  
Which of the following mice would be most at risk in a facility with a murine norovirus infection outbreak?

a. 129

b. C57BL/6

c. iNOS deficient mice

d. RAG 1 and RAG2

e. STAT1 deficient mice

Answer:  e.  STAT1 deficient mice

References:  

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

2) Percy, D. and Barthold, S.  2007.  Pathology of Laboratory Rodents and Rabbits   3rd ed.  Blackwell Publishing.  Chapter 1, p. 44.

Domain 1; Primary Species – Mouse (Mus musculus)

19.
Which of the following anesthetic agents has been associated with repeated reports of adynamic ileus, intestinal obstruction, and death in rats?

a. Alpha chloralose

b. Halothane

c. Urethane

d. Chloral hydrate

e. Tribromoethanol

Answer:  d.  Chloral hydrate

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 10 – Anesthesia and Analgesia for Laboratory Rodents, p. 266.

2) Flecknell PA.  1996.   Laboratory Animal Anesthesia, 2nd ed.  Elsevier Academic Press: San Diego, CA.   Chapter 3 – Anaesthesia, p. 67.

Domain 2; Primary Species – Rat (Rattus norvegicus)
20.
Which of the following best characterizes the ovulation response of C57BL/6 mice when used for transgenic studies?

a. Low

b. Intermediary

c. High

d. No response
Answer: c.  High

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 28 - Transgenic and Knockout Mice, p. 1131.
Domain 3; Primary Species – Mouse (Mus musculus)

21.
Which of the following methods DOES NOT rely on normality of data to establish a reference interval?

a. Mean method

b. Median method

c. Standard deviation method

d. Rank percentile method
Answer: d.  Rank percentile method

References:

1) Harvey et al.  2008. Hematology and plasma chemistry reference intervals for mature laboratory pine voles (Microtus pinetorum) as determined by using the nonparametric rank percentile method.  JAALAS 47(4):35-40.

2) National Committee on Clinical Laboratory Standards (NCCLS) document C28-A2 (volume 20, number 13): p13-31.

Domain 3

22.  
Which of the following mouse strains CANNOT be perpetuated using a continued brother-sister mating system?
a.  
C57BL/6J

b.  
BXD-1/Ty

c.  
CcS1(N4)

d.  
B6C3F1

e.  
DBA/2J

Answer:  d.  B6C3F1

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. 36-37.

2) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 3 – Taxonomy Stocks and Strains, p. 90

Domain 4; Primary Species – Mouse (Mus musculus)

23.  
Which of the following is the recommended light intensity range rats should be housed at to prevent phototoxic retinopathy?

a.   
30-130 lux

b.   30-300 lux

c.   
60-180 lux

d.  
130-300 lux

Answer: d.  130-300 lux

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.  Chapter 2 – Animal Environment, Housing, and Management, p. 35.

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 Disease of Rats, p. 122.

Domain 4; Primary Species – Rat (Rattus norvegicus)

24.
During surface transportation of dogs and cats, the ambient temperature range within the animal cargo space may not fall below _____ (F nor exceed _____ (F for a period of more than 4 hours?

a. 35; 75

b. 40; 70

c. 45; 85

d. 50; 90

Answer: c. 45; 85

Reference: Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart A – Specifications   for the Humane Handling, Care, Treatment, and Transportation of Dogs and Cats  §3.15(e) Primary conveyances (motor vehicle, rail, air, and marine) (1-1-00 Edition, p. 57)

Domain 5; Primary Species – Dog (Canis familiaris), Secondary Species - Cat (Felis domestica)
25.
Which of the following is recognized to be the most common clostridial pathogen associated with the enteritis complex (enterotoxemia) in juvenile rabbits?
a. Clostridium perfringens

b. Clostridium difficile 

c. Clostridium spiroforme

d. Clostridium welchii

e. Clostridium piliforme

Answer: c. Clostridium spiroforme

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. 342. 

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 6 - Rabbit, pp.268-271.

Domain 1; Primary Species – Rabbit (Orcytolagus cuniculus)

26. 
Which of the following is the predominant circulating blood leukocyte in the laboratory mouse?

a. 
Neutrophil

b. 
Lymphocyte

c. 
Eosinophil

d. 
Monocyte

           e. 
Heterophil

Answer: b.  Lymphocyte

References:

1) 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, p. 7

2) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Biology and Diseases of Mice, p. 43 (Table VII).

Domain 1; Primary Species – Mouse (Mus musculus)
27.
Which of the following injectable anesthetic agents is carcinogenic?

a. Alphaxolone-alphadolone

b. Chloral hydrate

c. Etomidate

d. Inactin

e. Urethane

Answer:  e.  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, pp. 958-959.

2) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd edition.  Academic Press, San Diego, CA.  Chapter 2 – Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers, pp. 32, 35-39, 43-44, 56-59

Domain 2

28. 
Which of the following terms describes the occurrence of a mutation of interest within a strain?

a. Congenic

b. Coisogenic

c. Consomic

d. Recombinant inbred

e. Advanced intercross

Answer:  b.  Coisogenic

Reference: 

1) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 3 – Taxonomy Stocks and Strains, p. 90

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. 37.

Domain 3

29.
Floor drains in animal rooms where animal wastes may routinely be flushed down the drain are preferred to be at least what diameter?
a.  
4 inches

b.  
5 inches

c.  
6 inches

d.  
8 inches

e.  
10 inches

Answer:  c.  6 inches

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. 927.

Domain 4
30.  
Which of the following best describes a Class II Type B2 biological safety cabinet?

a. Face velocity 100 lfpm; air flow pattern - no recirculation

b. Face velocity 100 lfpm: air flow pattern - 30% recirculated, 70% exhausted

c.
Face velocity 100 lfpm; air flow pattern - 70 % recirculated, 30 % exhausted

d.  
Face velocity 75 lfpm; air flow pattern - no recirculation

e.  
Face velocity 75 lfpm; air flow pattern - 70 % recirculated, 30 % exhausted

Answer:  a. Face velocity 100 lfpm; air flow pattern - no recirculation

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.   Appendix A – Primary Containment for Biohazards: Selection, Installation and Use of Biological Safety Cabinets, pp. 297, 313 (http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm)

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 24 – Control of Biohazards, pp. 1050-1051.

Domains 4, 5

31.
Minerals and organic compounds in the urine from which of the following animals often adhere to cage surfaces and necessitate treatment with acid solution before washing?

a. Ferrets

b. Dogs

c. Axolotls

d. Hamsters

e. Swine

Answer: d.  Hamsters

Reference: Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 2 – Animal Environment, Housing, and Management, p. 43.

Domain 4; Secondary Species – Syrian Hamster (Mesocricetus auratus), Tertiary Species – Other Rodents

32. 
Which of the following allergens is the major allergen produced by mice?

a. Mus m 2, a salivary protein

b. Mus m 1, a salivary protein

c. Mus m 2, a urinary protein

d. M mus 1, a salivary protein

e. Mus m 1, a urinary protein

Answer: e.  Mus m 1, a urinary protein

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 4- Allergens, p. 55.

2) Myers et al.  2003.  Assessing the Risk of Transmission of Three Infectious Agents Among Mice Housed in a Negatively Pressurized Caging System.  Contemp Top Lab Anim Sci 42(6):16-21. 
Domain 5; Primary Species – Mouse (Mus musculus)

33.
Which of the following agents can female guinea pigs transmit to their offspring during parturition, resulting in congenital conjunctivitis?

a. Corynebacterium diptheriae

b. Histoplasma capsulatum

c. Chlamydia spp.

d. Rickettsia mooseri

e. Porphyromonas gingivalis

Answer: c. Chylamydia spp.

References:

1) Padilla-Carlin et al.  2008.  The Guinea Pig as a Model of Infectious Diseases Comparative Medicine 58(4):324-340.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 5 – Guinea Pig, p. 228.

3) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 6 –Biology and Diseases of Guinea Pigs, p. 221.
Domain 1; Secondary Species – Guinea Pig (Cavia porcellus)

34. 
The major histocompatability complex in the mouse is located on which of the following chromosomes?

a. 
15

b. 
17

c. 
21

d. 
25

e. 
27

Answer: b. 17

References: 

1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Biology and Diseases of Mice, p. 36

2) 
Erickson RP.  1988.  The 6's and 17's of developmental mutants near the major histocompatability complex: the mouse t-complex does not have a human equivalent. Am J Hum Genet 43(2):115-118.

Domain 1; Primary Species – Mouse (Mus musculus)

35.
When using CO2 gas for euthanizing rodents, the optimal flow rate according to the 2007 AVMA Guidelines on Euthanasia should displace __% of the chamber volume per minute?

a. 10%

b. 20%

c. 40%

d. 50%

e. 70%

Answer: b. 20%

References:  

1) American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), pp. 8-9 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf) 

2) Hawkins P, Playle L, Gooledge H, Leach M, Banzett R, Coenen A, Cooper J, Danneman, P, Flecknell P, Kirkden R, Niel L & Raj M.  Newcastle Consensus Meeting on Carbon Dioxide Euthanasia of Laboratory Animals.  February 26-7, 2006.  University of Newcastle, Tyne, UK.

Domain 2

36. 
Which of the following factors IS NOT required to calculate the sample size necessary to detect a statistically significant effect?

a.  
The size of the effect under study (difference between experimental groups)

b.  
The population standard deviation of the effect

c.  
The desired power of the experiment to detect the effect (usually 80 to 95%)

d.  
The significance level (usually .05 or .01)

e.  
The incidence of laboratory error when measuring the effect

Answer:  e.  The incidence of laboratory error when measuring the effect
Reference:  

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 2 – Protocol-Development Strategies, p.15. 

2) Festing et al.  2002. Guidelines for the design and statistical analysis of experiments using laboratory animals. ILAR J 43(4):244-258.

Domain 3

37. 
The RITARD model is used in which of the following laboratory animal species?

a.
Rabbit

b.
Mouse

c.
Guinea pig

d.
Rat

e.
Dog

Answer: a. Rabbit

Reference: 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. 1019.

Domain 3; Primary Species – Rabbit (Oryctolagus cuniculus)

38.  
Which of the following describes the main purpose of a Venturi valve in a laboratory animal facility?

a. Regulates the flow of gas within an anesthesia circuit

b. Provides a constant flow of water to an animal cage while maintaining a drop of water at the end of the valve to make it easier for the animals to find the water source

c. Prevents clogging of bedding removal systems

d. Maintains constant airflow, independent of air pressure, indefinitely without requiring recalibration or routine maintenance

Answer:  d. Maintains constant airflow, independent of air pressure, indefinitely without requiring recalibration or routine maintenance
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. 923. 
Domain 4

39. 
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
40.
According to the Animal Welfare Act and its regulations, not more than how many live rabbits shall be transported in the same primary enclosure?

a. 5
b. 10
c. 15
d. 20
e. No limit as long as each animal has adequate access to food and water
Answer: c. 15
Reference: Animal Welfare Act, 9 CFR Part 3 – Standard, Subpart C – Specifications for the Human Handling, Care, Treatment and Transportation of Rabbits, §3.61(d) Primary enclosures used to transport live rabbits. (1-1-00 Edition, p. 73)
Domain 5; Primary Species – Rabbit (Oryctolagus cuniculus)
41.
Which of the following organizations has a mission to advance the humane care and responsible use of laboratory animals through certification of veterinary specialists, professional development, education and research?

a. AALAS

b. ASLAP

c. AAALAC 

d. ACLAM

e. ILAR

Answer:  d.  ACLAM

References:  

1) http://www.aclam.org/
2) 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 - Animal Selected Organizations, pp. 102-104, 109.

Domain 6

42.
Some strains of 129 mice, such as 129/Sv, have a high incidence of which of the following conditions?

a. Hydrocephalus

b. Microphthalmia

c. Macrosomia

d. Testicular teratomas

e. Dystrophic epicardial mineralization

Answer: d.  Testicular teratomas

References: 

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, p. 5.
2) Tanimoto et al.  2008.  Embryonic stem cells derived from C57BL/6J and C57BL/6N mice.  Comparative Medicine 58(4):347-352.
Domain 1; Primary Species – Mouse (Mus musculus)

43.
Which of the following rodents is the primary reservoir host in the United States for lymphocytic choriomeningitis virus? 

a. Neotoma albigula 

b. Mesocricetus auratus 

c. Cricetulus griseus 

d. Mus musculus

Answer: d. Mus musculus 
References:

1) 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 26 – Zoonoses and Other Human Health Hazards, p. 720.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 25 – Selected Zoonoses, p. 1066.

3) Ike et al. 2007. Lymphocytic choriomeningitis infection undetected by dirty-bedding sentinel monitoring and revealed after embryo transfer of an inbred strain derived from wild mice. Comparative Medicine 57(3):272-281.

Domain 1; Primary Species – Mouse (Mus musculus)

44.
Which of the following describes minute volume when ventilating a laboratory animal?

a. The amount of gas delivered in a single breath

b. Tidal volume multiplied by respiratory rate

c. The total amount of gas present within a nonrebreathing anesthesia circuit

d. Tidal volume multiplied by the inspiratory flow rate

Answer: b.  Tidal volume multiplied by respiratory rate

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 5 – Anesthesia Delivery Systems, p. 151.

Domain 2

45.
Which of the following is used as a mutagen for phenotype-driven mutagenesis in laboratory mice?

a. Cre 

b. ENU
c. loxP
d. TNF

Answer: b. ENU  

References:

1) Barbaric and Dear.  2007.  Optimizing screening and mating strategies for phenotype-driven recessive N-ethyl-N-nitrosourea screens in mice.  JAALAS 46(6):44-49.

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. 1190.

Domain 3; Primary Species – Mouse (Mus musculus)

46.  
The temperature control system for an animal room should be capable of maintaining temperature within in what range around any set point selected from the designed temperature range?

a.  
± 1°C (± 2F°)

b.
± 2°C (± 4F°)

c.  
± 3°C (± 5F°)

d.
± 4°C (± 8F°)

e.
± 5°C (± 10F°)

Answer:  a.  ± 1°C (± 2F°)
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

47.
Which of the following housing methods for rats does not appear to introduce any significant bias for routine clinical pathology analyses and is better in terms of animal welfare considerations?

a. Metabolic cages

b. Individual housing in wire bottom cages

c. Group housing in wire bottom cages

d. Group housing in solid bottom cages

e. None of the above housing introduces significant bias

Answer: d.  Group housing in solid bottom cages

Reference: Sauer et. al.  2006.  Clinical pathology laboratory values of rats housed in wire-bottom cages compared with those of rats housed in solid-bottom cages.  JAALAS 45(1):30-35.
Domain 4; Primary Species – Rat (Rattus norvegicus)
48.  
According to the Public Health Service Policy on Humane Care and Use of Laboratory Animals, an Animal Welfare Assurance can be approved for a specified period of time no longer than how many years?

a.  
1 year

b.  
2 years

c.  
3 years

d.  
4 years

e.  
5 years

Answer:  e.  5 years
Reference:  Office of Laboratory Animal Welfare.  2002.  Public Health Service Policy on Humane Care and Use of Laboratory Animals, p. 9.

Domain 5

49. 
The Comparative Medicine Division is part of which of the following NIH Institutes or Centers?

a.  
National Institute of General Medical Sciences

b.  
Center for Scientific Review

c.  
National Cancer Institute

d.  
NIH Clinical Center

e.  
National Center for Research Resources

Answer:  e.  National Center for Research Resources

References:  

1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 31 – Research in Laboratory Animal and Comparative Medicine, pp. 1233-1234.

2) 
Strandberg and Whitehair.  2000.  National Institutes of Health - supported  opportunities in comparative medicine  Comparative Medicine 50(4):356-362.

Domain 6

50.
In which of the following aging and degenerative disorders in rats is disease incidence comparable between males and females? 

a. Chronic progressive nephropathy

b. Myocardial degeneration/fibrosis

c. Alveolar histiocytosis

d. Polyarteritis

Answer: c. Alveolar histiocytosis

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, pp. 157-158. 

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 - Rat, pp.161-165.

Domain 1; Primary Species – Rat (Rattus norvegicus)

51. 
Which of the following best describes the mode of inheritance of congenital glaucoma (buphthalmia) in rabbits?

a.
Autosomal dominant with incomplete penetrance

b.
Sex-linked recessive with complete penetrance

c.
Autosomal recessive with incomplete penetrance

d.
Autosomal dominant with complete penetrance

e.
Sex-linked dominant with incomplete penetrance

Answer: c. Autosomal recessive with incomplete penetrance
References: 
1)
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. 185.

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

3)
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. 353-354.
Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)

52.
In general, the side effects of analgesic-antipyretic and anti-inflammatory drugs are due to inhibition of which of the following cyclooxygenase (COX) isoenzymes?

a. COX-1

b. COX-2

c. COX-3

d. All COX isoenzymes

Answer: a. COX-1
References:


1) Lamon et al. 2008. Adverse effects of incorporating ketoprofen into established rodent studies. JAALAS 47(3):20-24.
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, p 100.

Domain 2

53.
Which of the following is used to analyze small molecules such as sugars, organic acids, amino acids, and nucleotides in the study of gene function, toxicology, or discrimination of organism genotypes?  

a.  
Proteomics

b.  
Genomics

c.  
Metabolomics

d.  
Aminomics

Answer: c.  Metabolomics

References: 

1) Jones and Cheung. 2007. An introduction to metabolomics and its potential application in veterinary science. Comparative Medicine 57(5):436-442.
2) Atherton et al. 2006.  A combined 1H NMR spectroscopy and mass spectrometry-based metabolomic study of the PPAR-α null mutant mouse defines profound systemic changes in metabolism linked to the metabolic syndrome. Physiological Genomics 27:178–186.
Domain 3
54.
Which of the following assisted reproductive technologies can be used to generate progeny from spermatozoa which have been repeatedly frozen and thawed?

b. Embryonic stem cell recombination

c. Intracytoplasmic sperm injection

d. In vitro fertilization

e. 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

55. 
Which of the following is the official definition of a HEPA filter?

a. A filter that filters 99.00% of particles measuring 0.5 µm in diameter

b. A filter that filters 97.00% of particles measuring 0.3 µm in diameter

c. A filter that filters 99.97% of particles measuring 0.5 µm in diameter

d. A filter that filters 99.97% of particles measuring 0.3 µm in diameter

Answer: d. A filter that filters 99.97% of particles measuring 0.3 µm in diameter
Reference:  

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. 919.

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, p. 293 (http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm)

Domain 4

56.
Which of the following methods would be an appropriate method to assess the effectiveness of sanitation practices?

a. Visual inspection of the materials

b. Monitoring of water temperatures

c. Microbiologic monitoring

d. All of the above are appropriate methods to assess sanitation

Answer: d. All of the above are appropriate methods to assess sanitation

Reference: Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 2 – Animal Environment, Housing, and Management, p. 44.

Domain 4
57.
According to the Guide for the Care and Use of Laboratory Animals, refrigerated storage areas for storage of dead animals and animal-tissue waste should be kept below which of the following temperatures?

a. 4(C

b. 5(C

c. 6(C

d. 7(C

e. 8(C

Answer: d. 7(C 

Reference: Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 4 – Physical Plant, p. 77.

Domain 5

58.
Which of the following organizations is a component of the USDA National Agricultural Library and is dedicated to providing information for improved animal care and use in research, teaching and testing?

a. 
ASLAP 

b. 
ARENA

c. 
AWIC

d. 
FBR

e. 
AAALAC International 

Answer: c. AWIC 
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.  Appendix A: Resources, pp. 184-187.

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. 23.

Domain 6

59.
All of the following parasites can be found in the intestinal tract of a Syrian hamster EXCEPT?

a. Giardia muris

b. Trichomonas cricetus

c. Rodentolepis nana

d. Syphacia criceti

Answer: b. Trichomonas cricetus

References: 

1) Flynn’s Parasites of Laboratory Animals, 2nd ed., chapter 11, pp. 306-333

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)

60.
Which of the following species is the most resistant to the effects of exogenous steroids?

a. Guinea pigs

b. Hamsters

c. Chinchillas

d. Gerbils

Answer: a. Guinea pigs

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. 206. 

2) Quesenberry KE, Carpenter JS.  2003.  Ferrets, Rabbits and Rodents: Clinical Medicine and Surgery, 2nd edition.  W.B. Saunders, Co.: St. Louis, MO.  Chapter 23 – Biology, Husbandry, and Clinical Techniques of Guinea Pigs and Chinchillas, p. 234

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

61.
Which of the following agents is a pure ( agonist?

a. Naloxone

b. Etorphine

c. Medetomidine

d. Fentanyl

e. Buprenorphine

Answer: d.  Fentanyl

References: 

1) Pain Management in Animals, p22

2) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 4 – Pharmacology of Analgesics, p. 111.

Domain 2

62.  
A Klatskin needle would typically be used for which of the following procedures?

a.
Intestinal cannulation

b.
Cholecystocentesis

c.
Liver biopsy

d.
Direct cardiac frequency recording

e.
Intestinal anastomosis suturing

Answer: c. Liver biopsy

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. 1018.

2) Bravo et al. 2001. Liver biopsy. NEJJM 344:495-500.

3) http://www.popperandsons.com/pdf/products/Procedure-P12.pdf

Domain 3

63.
What is the optimal temperature and time for flash disinfecting irradiated rodent diets to decontaminate the bag surface? 

a. 75(C for 5 minutes

b. 82(C for 2 minutes

c. 95(C for 2 minutes

d. 98(C for 1 minute

e. 101(C for 1 minute

Answers: b.  82(C for 2 minutes

Reference: Thurlow et al.  2007. Evaluation of a flash disinfection process for surface decontamination of gamma-irradiated feed packaging.  JAALAS. 46(4): 46-49.
Domain 4

64.
According to the Animal Welfare Act and it regulations, primary enclosures can be sanitized by cleaning all soiled surfaces with live steam or flame for which of the following species?

a. Rats

b. Gerbils

c. Hamsters

d. Rabbits

e. Nonhuman primates

Answer: d.  Rabbits

Reference: Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart C – Specifications for the Humane Handling, Care, Treatment, and Transportation of Rabbits, §3.56 (b)(3) Sanitation (1-1-00 Edition, pp. 70)

Domains 4, 5; Primary Species – Rabbit (Oryctolagus cuniculus)

65.
Which of the following AAALAC International categories of accreditation IS NOT applicable to accredited institutions?

a. Probation

b. Provisional status

c. Continued full accreditation

d. Deferred accreditation

e. Conditional accreditation

Answer: b.    Provisional status
Reference: http://www.aaalac.org/accreditation/categories.cfm 
Domain 5

66. 
Which of the following statements best describes what the Institute for Laboratory Animal Management is?

a. An educational program developed by ILAR

b. A subcommittee of ILAR that reviews husbandry related sections of ‘The Guide’

c. An educational program that provides instruction in management concepts applicable to the laboratory animal science industry 

d. A web-based educational module available on the AALAS learning library

Answer: c. An educational program that provides instruction in management concepts applicable to the laboratory animal science industry 

Reference:  http://www.aalas.org/association/ilam.aspx
Domain 6

67.
Which of the following nonhuman primates would be expected to have elevated testosterone levels?

a. Macaca spp.

b. Papio spp.

c. Saimiri spp.

d. Chlorocebus spp.

e. Erythrocebus spp.

Answer: c.  Saimiri spp.

References:

1) Gross et al.  2008.  Androgen resistance in squirrel monkeys (Saimiri spp.).  Comparative Medicine 58(4):381-388.

2) Scammell.  2000.  Steroid resistance in the squirrel monkey: an old subject revisited.  ILAR J 41(1):19-25.

Domain 1; Secondary Species – Squirrel Monkey (Saimiri sciureus)

68. 
 In which of the following species is treatment with fenbendazole at moderate doses likely to cause toxicity? 

a. Meriones unguiculatus

b. Cavia porcellus

c. Columba livia

d. Gallus domesticus

e. Trachemys scripta elegans 

Answer:  c.  Columba livia
References:  

1) Dumonceaux G and Harrison GJ. 1994. Toxins.  In Avian Medicine:  Principles and Applications (Ritchie, Ritchie, and Harrison eds.).  p. 1046.  Wingers Publishing, Inc, Lake Worth, Florida.

2) Gozalo et al.  2006.  Mortality associated with fenbendazole administration in pigeons (Columba livia).  JAALAS 45(6):63-66.
Domain 1; Tertiary Species – Birds 

69.
Which of the following is the primary excitatory neurotransmitter released by nociceptive terminals?

a.  
(-amino-butyric-acid (GABA)

b.  
Glycine

c.  
Glutamate

d.  
Serotonin

e.  
Norepinephrine

Answer:  c.  Glutamate

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 1 – Anatomy, Physiology, and Effects of Pain, p. 9.

Domain 2

70.  
Which of the following refers to the surgical technique of pulpotomy as an alternative to canine tooth extraction in rhesus macaques?

a.
Amputation of the crown of the tooth below the gum margin

b.
Total removal of pulpal tissue

c.
Partial removal of pulpal tissue

d.
Any endodontic procedure

Answers: c. Partial removal of pulpal tissue

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, pp. 1016-1017.

2) Coman et al.  1998.  Assessment of a canine crown reduction technique in nonhuman primates.  Contemp Top Lab Anim Sci 37(4):67-72

3) Lommer et al.  2001.  Results of crown-height reduction and partial coronal pulpectomy in Rhesus monkeys (Macaca mulatta).  Comparative Medicine 51(1):70-74.

4) http://www.dentalfind.com/glossary/pulpotomy.html 

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

71.
Which of the following models is considered the cornerstone of sepsis research because it reproduces the dynamic changes in cardiovascular function as seen in humans with sepsis?

a. Colon ascendens stent peritonitis

b. Implantation of bacteria-impregnated fibrin clot

c. Intravenous infusion of E. coli

d. Cecal ligation and puncture

Answer: d. Cecal ligation and puncture
References:  

1) Nemzek et al.  2008.  Modeling sepsis in the laboratory: merging sound science with animal well-being.  Comparative Medicine 58(2):120-128.

2) Hubbard et al.  2005. Cecal ligation and puncture. Shock 24(suppl 1):52-57.

Domain 3

72.
Which of the following phenomena possibly represents the most common source of genetic variation within rodent colonies?

a. Spontaneous mutations

b. Genetic manipulation

c. Breeding errors

d. Genetic drift

Answer: c.   Breeding errors
References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 27 – Genetic Monitoring, pp. 1119-1121.

2) http://jaxmice.jax.org/geneticquality/contamination.html 

Domain 4

73. 
According to the Animal Welfare Act, what is the minimum interior height of a primary enclosure housing dogs?

a.  
At least 6 inches higher than the head of the tallest dog in the enclosure when it is standing on its hind legs

b.  
The required interior height should be at least 2 inches less than the exterior height

c.  
At least 6 inches higher than the head of the tallest dog in the enclosure when it is in a normal standing position

d.  
Twice the length of the dog in inches + 6

Answer: c.  At least 6 inches higher than the head of the tallest dog in the enclosure when it is in a normal standing position

Reference: Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart A – Specifications for the humane handling, care, treatment, and transportation of dogs and cats, §3.6 Primary Enclosures.  (1-1-01 Edition, p. 49).

Domains 4, 5

74.  
Failure to follow Standard Operating Procedures (SOP) is considered a violation of what standards or guidelines?

a.  
Animal Welfare Act

b.  
Guide for the Care and Use of Laboratory Animals

c.  
Institutional Animal Care and Use Committee Guidebook

d.  
Occupational Health and Safety in the Care and Use of Research Animals

e.  
Good Laboratory Practice for Nonclinical Laboratory Studies
Answer:  e.  Good Laboratory Practice for Nonclinical Laboratory Studies 

References:  

1)
Good Laboratory Practice for Nonclinical Laboratory Studies, Code of Federal Regulations 21 Part 58.

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. 947.
Domain 5
75.
Which of the following structures IS NOT a component of the uveal tract?

a. Iris

b. Ciliary body

c. Choroid

d. Pars distalis

Answer: d.  Pars distalis

References: 

1) Sorrell et al.  2008.  Secondary acute anterior uveitis with hyphema in a purpose-bred kitten.  JAALAS 47(4):57-60.

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. 155.
Domain 1

76.
Which of the following statements best describes the female rabbit reproductive tract?
a. 
Simplex uterus, single cervix

b. 
Bipartite uterus, single cervix 

c. 
Complete medial septum in the body of the uterus

d. 
Two separate uterine horns and two cervices

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

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

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

Domain 1; Primary Species – Rabbit (Orcytolagus cuniculus)

77.
Use of which of the following anesthetic agents has been associated with hyperglycemia?

a. Ketamine

b. Xylazine

c. Propofol

d. Pentobarbital

e. Tiletamine


Answer: b.  Xylazine

References:

1) Dang et al.  2008.  Efficacy and safety of five injectable anesthetic regimens for chronic blood collection from the anterior vena cava of guinea pigs.  JAALAS 47(6):56-60.

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, p. 52 and Chapter 4 – Pharmacology of Analgesics, p. 116

Domain 2

78.
Which of the following mouse strains is generally preferred for ascites production in generating monoclonal antibodies?

a. C57BL/6

b. C3H/He 

c. BALB/c

d. SJL

e. AKR

Answer: c. BALB/c

References: 

1) Leenaars and Hendriksen.  2005.  Critical steps in the production of polyclonal and monoclonal antibodies: evaluation and recommendations.  ILAR J 46(3):269-279.

2) Handbook of Laboratory Animal Science, 2nd ed., vol 1, chapter 16, p. 404

Domain 3; Primary Species – Mouse (Mus musculus)

79.  
Which of the following disinfectants is classified as a denaturant?

a. Ethanol

b. Hydrogen peroxide

c. Chlorine dioxide

d. Glutaraldehyde

e. Povidone-iodine

Answer: a.  Ethanol

References:  

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 10 - Microbiological quality control for laboratory rodents and lagomorphs, p. 370. 

2) Huerkamp.  2002.  Alcohol as a disinfectant for aseptic rodent surgery:  crossing the thin blue line? Cont Topics in Lab Anim Med 41(1):10-12.

Domain 4
80.
Which of the following practices are required for animal biosafety level (ABSL) 2 facilities?
a. Air supplied positive pressure suit

b. Autoclave available

c. Physical separation from other areas

d. Sealed penetrations
Answers: b.   Autoclave available

References: 

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.   Section IV – Laboratory Biosafety Level Criteria, p. 103 (http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm)

4) 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. 1049.

Domains 4, 5

81.
According to the Guide for the Care and Use of Laboratory Animals, purified and chemically defined diets should be stored at which of the following temperatures?

a. 4(C

b. 8 (C

c. 10 (C

d. 15 (C

e. 21 (C

Answer: a.  4(C 

Reference: Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 2 – Animal Environment, Housing, and Management, p. 39.

Domain 5
82.
Which of the following routes of transmission is the most effective means of transmission for Pasteurellosis in rabbits?

a. Venereal

b. Direct contact

c. Aerosol

d. Intrauterine

e. Fomites

Answer: b. Direct contact

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. 339.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 6 - Rabbits, p. 264.

Domain 1; Primary Species – Rabbit (Orcytolagus cuniculus)

83.
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)

84.  
According to the 2007 AVMA Guidelines on Euthanasia, which of the following is considered an “acceptable” method for euthanizing a mouse?

a. Inhalation of methoxyflurane

b. Decapitation

c. Cervical dislocation
d. Inhalation of carbon monoxide 

e. Inhalation of argon

Answer:  d.  Inhalation of carbon monoxide

References:  American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), pp. 7, 9-10, 14, 29 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf).

Domain 2; Primary Species – Mouse (Mus musculus)

85. 
For repeated measurements on a single sample, which of the following statistical tests can be used as an alternative to the paired Student t-test when the population can’t be assumed to be normally distributed?

a.  
Chi-square test

b. 
2-way ANOVA

c. 
Unpaired Student’s t-test

d. 
Wilcoxon signed rank test

e. 
Tukey’s test

Answer: d. Wilcoxon signed rank test

References: 

1) http://en.wikipedia.org/wiki/Wilcoxon_signed-rank_test 

2) Handbook of Biological Statistics (http://udel.edu/~mcdonald/statsignedrank.html) 

Domain 3
86. 
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)

87.
All of the following compounds have vitamin K activity EXCEPT?

a. Manaquinones

b. Menadione

c. Menadione sodium bisulfate complex

d. Phylloquinones

e. Pyridoxine

Answer: e. Pyridoxine

References: 

1) Fu et al.  2007.  Vitamin K Contents of Rodent Diets: A Review.  JAALAS 46(5):8-12.  

2) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 9 – Nutrition, p. 254.
Domain 4

88.
What natural infection in which animal species has been recently reported as a spontaneous model of inflammatory bowel disease?

a. Lawsonia intracellularis in Chinese hamsters

b. Clostridium difficile in mice

c. Citrobacter rodentium in cats

d. Helicobacter spp. in Syrian hamsters

Answer: d.  Helicobacter spp. in Syrian hamsters
Reference: Nambiar et al.  2006.  Progressive proliferative and dysplastic typhlocolitis in aging Syrian hamsters naturally infected with Helicobacter spp.: a spontaneous model of inflammatory bowel disease.  Vet Path 43(1):2-14.

Domain 3; Secondary Species – Syrian Hamster
89.
According to the Animal Welfare Act and its regulations, nonhuman primates must be provided the opportunity daily for unrestrained activity for at least one continuous hour if maintained in a restraint device for more than how many hours?

a. 8 hours

b. 10 hours

c. 12 hours

d. 24 hours

Answer:  c. 12 hours

Reference: Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart D – Specifications for the Humane Handling, Care, Treatment, and Transportation of Nonhuman Primates, §3.81 (d) Environment enhancement to promote psychological well-being (1-1-00 Edition, p. 83)
Domain 5

90.  
Which of the following organizations develops standards within laboratory animal science under the umbrella of the National Academy of Sciences?

a. NABR

b. SCAW

c. AALAS

d. ILAR

e. AAALAC

Answer:  d.  ILAR

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. 12-13

2) http://dels.nas.edu/ilar_n/ilarhome/mission.shtml 

Domain 6

91.
Which of the following rodents is monogamous and an induced ovulator?

a. Meriones ungiculatus

b. Mus musculus

c. Microtus pinetorum

d. Mesocricetus auratus

Answer: c.  Microtus pinetorum

References: 

1) Harvey et al.  2008. Hematology and plasma chemistry reference intervals for mature laboratory pine voles (Microtus pinetorum) as determined by using the nonparametric rank percentile method.  JAALAS 47(4):35-40.

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. 280.
Domain 1; Tertiary Species – Other Rodents

92. 
Caliciviruses are natural pathogens in all of the following species EXCEPT?
a. Mus musculus

b. Rattus norvegicus

c. Oryctolagus cuniculus

d. Sus scrofa

e. Felis cattus 

Answer:  b.  Rattus norvegicus
References:  

1) Suckow MA, Weisbroth SH, Franklin CL, eds. 2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 12 – Viral Disease, pp. 424-425.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 43-45 and Chapter 6 – Rabbit, pp. 259-260.

3) 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. 346 and Chapter 12 – Domestic Cats as Laboratory Animals, pp. 476-477.
4) http://en.wikipedia.org/wiki/Calicivirus

Domain 1; Primary Species – Rat (Rattus norvegicus)
93.
All of the following drugs exert sedative and hypnotic effects through interactions with the inhibitory GABA neurotransmitter system EXCEPT?

a.  
Barbiturates

b.  
Xylazine

c.  
Propofol

d.  
Tribromoethanol
e.  
Benzodiazepines

Answer:  b.  Xylazine

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, pp. 29, 52.

2) Flecknell, P.  1996.  Laboratory Animal Anesthesia, 2nd ed.  Academic Press. Chapter 2, pp. 11-12. 

Domain 2

94.
GEPR rats show a well-studied form of genetic susceptibility to which of the following conditions?

a. Parkinsonian induction by MPTP

b. Giant cell arteritis

c. Audiogenic seizures

d. Encopresis
e. Encephalocele

Answer:  c.  Audiogenic seizures

References: 

1) Toth et al.  2006.  Sleep, temperature, activity, and prolactin phenotypes of genetically epilepsy-prone rats.  Comparative Medicine 56(5):402-415.

2) Faingold et al.  1990.  Audiogenic seizure severity and hearing deficits in the genetically epilepsy-prone rat.  Exp Neurol 1990 108(1):55-60.

Domain 3; Primary Species – Rat (Rattus norvegicus)

95. 
Fire alarms that operate between which of the following frequencies should be selected for use in facilities housing rodents?

a.     0  and 100 HZ

b. 
200 and 300 Hz

c. 
400 and 500 Hz

e. 
600 and 700 Hz

Answer: d. 400  and 500 Hz

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. 930.

Domain 4

96.
Class I and II biosafety cabinets are suitable for working with infectious agents up to which of the following biosafety levels (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 21 - Design and Management 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, p. 312 (http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm)

Domains 4, 5

97. 
According to the NIH Office of Recombinant DNA Activities, at least how many members of the institutional biosafety committee must be unaffiliated with the institution and represent the surrounding community’s interests with respect to health and protection of the environment? 

a.
One

b.
Two

c.
Three

d.
Four

Answer: b. Two

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.  2002, pp. 22-23  (http://oba.od.nih.gov/oba/rac/guidelines_02/NIH_Gdlnes_lnk_2002z.pdf)

Domain 5

98.
In the laboratory mouse, the ossification process generally proceeds in what manner?

a. Central to peripheral

b. Lateral to medial

c. Medial to lateral

d. Distal to proximal

e. Proximal to distal

Answer: e.  Proximal to distal

References:

1) Hankenson et al.  2008.  Evaluation of tail biopsy collection in laboratory mice (Mus musculus): vertebral ossification, DNA quantity, and acute behavioral responses.  JAALAS 47(6):10-18.

2) Patton and Kaufman.  1995.  The timing of ossification of the limb bones, and growth rates of various long bones of the fore and hind limbs of the prenatal and early postnatal laboratory mouse.  J Anat 186(Pt 1):175-185.

Domain 1; Primary Species – Mouse (Mus musculus)

99.
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)

100.
Although isoenzymes of cyclooxgenase differ in function, all of these COX isoenzymes produce which of the following general class of compounds?

a. Leukotrienes
b. Heparin

c. Fibrinogen-related compounds

d. Heparin-binding proteins

e. Prostaglandins

Answer: e.  Prostaglandins

References:

1) Lamon et al.  2008.  Adverse effects of incorporating ketoprofen into established rodent studies.  JAALAS 47(4):20-24.

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 4 – Pharmacology of Analgesics, p. 100.

3) http://en.wikipedia.org/wiki/Eicosanoid

Domain 2 
101.  
All of the following methods are used for measuring size of xenografted tumors in mice EXCEPT?

a   
Caliper

b.  
Structure light scanner

c.  
18F-FDG-microPET
d.   Punch biopsy 

e.  
Ultrasonography

Answer:  d. Punch Biopsy

References:  

1) Jensen et al. 2008. Tumor volume in subcutaneous mouse xenografts measured by microCT is more accurate and reproducible than determined by 18F-FDG-microPET or external caliper.  BMC Med Imaging 8:16-25.

2) Girit et al. 2008. A structured light-based system for scanning subcutaneous tumors in laboratory animals.  Comparative Medicine 58(3):264-270.

Domain 3; Primary Species – Mouse (Mus musculus)
102.  
All of the following are characteristics of WHHL rabbits EXCEPT?

a.  
Premature development of atherosclerosis

b.  
Marked deficiency of receptors for low-density lipoprotein in liver

c.  
Increased plasma high-density lipoprotein cholesterol concentrations

d.  
Increased triglyceride concentrations

Answer:  c. Increased plasma high-density lipoprotein cholesterol concentrations

References:  

1) Manning PJ, Ringler DH, Newcomer CE, eds.  1994.  The Biology of the Laboratory Rabbit, 2nd ed.  Academic Press, San Diego, CA.  Chapter 17 – Atherosclerosis Research, p.368. 
2) 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. 331.
Domain 3; Primary Species – Rabbit (Oryctolagus cuniculus)

103. 
Swine should be purchased from vendor herds that are validated _______-free and qualified _______-negative by the United States Department of Agriculture?

a. Pasteurellosis, brucellosis

b. Brucellosis, pseudorabies

c. Erysipelas, pseudorabies

d. Swine influenza, brucellosis

e. Erysipelas, swine influenza

Answer:  b.  Brucellosis, pseudorabies

References:  

1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 15 – Biology and Diseases of Swine, p. 616.

2). 
http://www.aphis.usda.gov/animal_health/animal_dis_spec/swine/
Domain 4; Primary Species – Pig (Sus scrofa)

104.
In mice and rats, which of the following time periods is recommended as a period of stabilization after shipment to allow most physiological values to return to normal before initiation of research studies?  

a.  
1-2 days

b.
2-3 days

c.
3-4 days

d.
6-7 days

e.
2-3 weeks

Answer: b.  2-3 days

Reference: Conour et al.  2006.  Preparation of animals for research – issues for rodents and rabbits.  ILAR 45(4):283-293.
Domain 4; Primary Species – Mouse (Mus musculus) and Rat (Rattus norvegicus)

105.
In which of the following appendices of the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) is Saimiri sciureus listed?
a. I

b. II

c. III

d. Not endangered and therefore not listed 

Answer: b. II

References:

1) http://www.cites.org/gallery/species/mammal/mammals.html
2) Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press, San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies, pp. 21-22.

3) 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. 694.
Domain 5; Secondary Species – Squirrel Monkey (Saimiri sciureus)

106.
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) Flynn’s Parasites of Laboratory Animals, 2nd edition, chapter 11, pp. 339

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)

107. 
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)

108.
Which of the following drugs is classified as a cyclohexamine anesthetic?

a. Pentobarbital

b. Propofol

c. Ketamine

d. Tribromoethanol

e. Droperidol

Answer: c.  Ketamine

References:

1) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 1 – Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizer, pp. 30-35, 38-43, 47-50.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 22, Preanesthetic, Anesthesia, Analgesia and Euthanasia, pp. 957-958.

Domain 2

109.  
Pronuclear microinjection to introduce cloned genetic material (DNA) into the male pronucleus is done in what stage mouse embryo?

a.  
One-cell stage

b. 
Two-cell stage

c.  
Four-cell stage

d.  
Morula

e.  
Blastocyst

Answer: a. One-cell stage

References:  

1) K.C. Kent Llord. 2007. Gamete and Embryo Manipulation. Vol 1:214. 
2) 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. 1130-131 and Chapter 30 – Animal Models in Biomedical Research, pp. 1190-1191.
Domain 3; Primary Species – Mouse (Mus musculus)
110. 
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.)
111.
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

112.
Exposed employees need to participate in a hearing conservation program when noise levels exceed which of the following values?

a. 20 decibels 

b. 50 decibels 

c. 75 decibels

d. 85 decibels

Answer:  d.  85 decibels

Reference:  
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 3 – Physical, Chemical, and Protocol-Related Hazards, p. 41. 
2) Randolph et al.  2007.  Noise monitoring and establishment of a comprehensive hearing conservation program.  JAALAS 46(1):42-44.
Domain 5
113.
All of the following are stated missions of the American College of Laboratory Animal Medicine (ACLAM) EXCEPT?

a. Establishes standards of education, training, experience and expertise necessary to become qualified as a specialist

b. Promotes high-quality science through the humane care and use of animals and the implementation of alternatives

c. Actively promotes the advancement of knowledge through professional continuing education activities, the development of educational materials and the conduct of research in laboratory animal medicine and science

d. Fosters the recognition of its members who contribute to human and animal health improvements 

Answer: b. Promote high-quality science through the humane care and use of animals and the implementation of alternatives
References:

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

2) http://dels.nas.edu/ilar_n/ilarhome/ 

Domain 6

114.
Which of the following diseases would be a reasonable differential for a woodchuck harboring Baylisascaris procyonis?

a. Dermatophytosis

b. Shigellosis

c. Monkeypox

d. Bordetellosis

e. Rabies

Answer:  e.  Rabies

Reference: 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 323.
Domain 1; Tertiary Species – Other Rodents

115.  
Selectins and integrins are involved with which of the following processes? 

a.  
Intracellular glucose transport

b.  
Leukocyte adhesion 

c.  
Initiation of the extracellular respiratory burst

d.  
Bacterial cell wall integrity

e.  
Intrahepatic bile transport

Answer:   b.  Leukocyte adhesion

References:  

1) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 4 - Immunology.  Chapter 14 – Mouse Models to Study the Pathogenesis of Allergic Asthma, p. 296.
2) Gu et al.  2004.  The genetic immunodeficiency disease, leukocyte adhesion deficiency in humans, dogs, cattle, and mice. Comparative Medicine 54(4):363-372.

Domain 1

116.
Which of the following analgesics is a non-selective cyclooxygenase inhibitor?

a. Indomethacin

b. Gabapentin

c. Fentanyl

d. Amitriptyline

e. Celecoxib

Answer:  a.  Indomethacin
References:

1) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 4 – Pharmacology of Analgesics, p. 99.

2) Blaha and Leon. 2008. Effects of indomethacin and buprenorphine analgesia on the postoperative recovery of mice.  JAALAS 47(4): 8-19.

Domain 2

117.
Beige mice are the result of a mutation on which chromosome and lack which cell type?

a. 7; T cells

b. 11; B cells

c. 11; T cells

d. 13; B cells

e. 13; NK cells

Answer:  e.  13; NK cells
References: 

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. 55.

4) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, p. 13.

Domain 3; Primary Species – Mouse (Mus musculus)
118.
Which of the following statements most accurately describes the mouse strain designation C57BL/6J-mtBALB/c?

a. It represents a strain with the nuclear genome of C57BL/6J and the cytoplasmic genome of BALB/c

b. It represents a strain with a targeted mutation from a BALB/c mouse backcrossed onto a C57BL/6 female

c. It represents a strain with a targeted mutation from a BALB/c mouse backcrossed onto a C57BL/6 male

d. It represents a strain resulting from the transfer of the metameric portion of chromosome 6 from a BALB/c mouse  to a C57BL mouse

e. It represents a strain with the cytoplasmic genome of C57BL/6J and the nuclear genome of BALB/c

Answer:  a.  It represents a strain with the nuclear genome of C57BL/6J and the cytoplasmic genome of BALB/c

References:  

1) The Jackson Laboratory. Rules and Guidelines for Nomenclature of Mouse and Rats Strains (5.5) Conplastic Strains.

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

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, p. 87-89.
Domain 3; Primary Species – Mouse (Mus musculus)

119.
Which of the following statements applies to a pyramid breeding system in mice?

a. The foundation stock colony is at the base of the pyramid

b. The pedigree expansion stock colony should be physically separated from the other colonies to prevent major loss

c. The production stock colony is pedigreed and strict brother-sister matings are maintained

d. Offspring from the foundation stock breeders are used to supply the next layer in the pyramid, the pedigree expansion stock colony

Answer: d. Offspring from the foundation stock breeders are used to supply the next layer in the pyramid, the pedigree expansion stock colony

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 27 - Genetic Monitoring, p. 1121. 

Domain 4; Primary Species – Mouse (Mus musculus)

120.  
According to the Animal Welfare Act and its regulations, how frequently must research facilities, intermediate handlers, and common carriers of regulated species register with the USDA?

a.  
Annually

b.  
Every 2 years

c.  
Every 3 years

d.  
Every 4 years 

e.  
Every 5 years

Answer:  c.  Every 3 years
References:  

1) Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.30(a) Registration.  (1-1-00 Edition, p. 20)

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

121.  
Which of the following types of viruses is the etiologic agent of human severe acute respiratory syndrome (SARS)? 

a.  
Herpervirus

b.  
Poxvirus

c.  
Coronavirus

d.  
Paramyxovirus

e.  
Adenovirus

Answer:  c.  Coronavirus.

References:  

1)
Drosten et al.  2003.  Identification of novel coronavirus in patients with severe acute respiratory syndrome.  N Eng J Med 348(20):1967-1976.
2)
Yang et al.  2007.  Mice transgenic for human angiotension-converting enzyme 2 provide a model for SARS coronavirus infection.  Comparative Medicine 57(5):450-459.
Domain 1

122.
Which of the following viruses can induce transplacental or intrauterine infections (or both) in naturally infected host species?

a. Porcine parvovirus

b. Canine minute virus

c. Feline parvovirus

d. All of the above

Answer: d. All of the above

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) 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. 413 and Chapter 15 – Biology and Diseases of Swine, pp. 659-660.
Domain 1; Primary Species – Dog (Canis familiaris) and Pig (Sus Scrofa), Secondary Species – Cat (Felis domestica)

123.
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)

124. 
The Xenopus oocyte swelling assay is used to determine the functional characteristics of which of the following proteins?

a. Rhodopsin

b. Aquaporin

c. Trimeric porin

d. Glycophorin

e. Maltoporin

Answer:  b. Aquaporin

References: 

1) 
Wasson.  2006.  Phenotypes of aquaporin mutants in genetically altered mice.  Comparative Medicine 56(2):96-104.

2) 
Agre et al. 1999.  Functional analyses of aquaporin water channel proteins. Methods Enzymol 294:550–572.

Domain 3; Secondary Species – African Clawed Frog (Xenopus spp.)

125.  
In Xenopus spp., which of the following housing and husbandry factors is a critical factor in growth and productivity?
a.  
Water depth

b.  
Container opacity

c.  
Population density

d.  
Environmental light levels

Answer:  c.  Population density

References:  

1) Reed, B.T. 2005.  Guidance on the Housing and Care of the African Clawed Frog-  Xenopus laevis.  Research Animals Department-RSPCA.  Chapter 4.3, p. 19.

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, pp. 809-810.
Domain 4; Secondary Species – African Clawed Frog (Xenopus spp.)

126.
According to the Guide for the Care and Use of Laboratory Animals, what is the recommended light level to prevent phototoxic retinopathy in albino rats?

a. 800 lux, measured 2 meters above the floor

b. 325 lux, measured at the cage level

c. 325 lux measured 1 meter above the floor

d. 800 lux, measured 1 meter above the floor

e. 325 lux, measured at the ceiling level

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

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.  Chapter 2 – Animal Environment, Housing, and Management, p. 35 (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, p 926. 
Domain 4; Primary Species – Rat (Rattus norvegicus)

127.  
Which of the following products IS NOT regulated by Food and Drug Administration?

a.  
Human and animal drugs

b.  
Human biological products

c.  
Medical devices

d.  
Pesticides

e.  
Electronic medical products

Answer:  d.  Pesticides

References:  

1) http://www.epa.gov/agriculture/lfra.html
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, pp. 26-27.

3) http://www.fda.gov/ 

Domain 5 
128. 
Guinea pigs are strict herbivores and cecal fermenters and produce which of the following primary fatty acids?

a.  
Acetic 

b.  
Butyric 

c.  
Proprionic

d. 
Palmitoleic
e.  
Linoleic

Answer:  c.  Proprionic acid
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. 208.

2) 
Ronnau et al.  1989. Absorption of dissociated and undissociated short-chain fatty acids across the colonic epithelium of guinea-pig. Q J Exp Physiol 74(4):511-519

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

129.
All of the following drugs are correctly matched with their drug class EXCEPT?
a.  
Bretylium tosylate - antiarrhythmic
b.  
Succinylcholine - paralytic
c.  
Digoxin - calcium channel blocker
d.  
Atropine - anticholinergic
e.  
Nitroglycerine - coronary vasorelaxant
Answer: c.  Digoxin - calcium channel blocker
Reference:  

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.  982.

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

Domain 1

130.
Which of the following factors DOES NOT alter the minimum alveolar concentration (MAC) of inhalation anesthetics?

a. Circadian rhythms

b. Body temperature

c. Duration of anesthesia

d. Age

e. Concurrent administration of opioids

Answer:  c.  Duration of anesthesia
References:  Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 3 – Pharmacology of Inhalation Anesthetics, pp. 87-88.

Domain 2

131.
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                 

Reference: 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)

132.
Which of the following statements defines the stereotaxic landmark bregma?

a. Intersection of the interaural line and sagittal skull suture

b. Intersection of the sagittal and coronal skull sutures

c. Intersection of the sagittal and lambdoidal sutures

d. Intersection of coronal and lambdoidal sutures

Answer: b.  Intersection of the coronal and sagittal skull sutures

Reference: 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. 1030-1031
Domain 3
133.
Which of the following IS NOT a cause of false-negative reactions to the intradermal tuberculin test in nonhuman primates?

a. Concomitant disease such as measles

b. Early or advanced stages of disease

c. Isoniazid therapy

d. Exposure to Freund’s complete adjuvant

Answer: d.  Exposure to Freund’s complete adjuvant

References:
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) 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

Domain 4; Primary Species – Macaques (Macaca spp.), Secondary Species – Baboon (Papio spp.) and Marmoset/Tamarins (Callitrichidae), Tertiary Species – Other Nonhuman Primates

134.
According to the Animal Welfare Act and its regulations, how often must a rhesus macaque that is 1 year of age or more be offered food within a 24 hour period?

a. At least once

b. At least twice

c. At least three times

d. At least four times

e. Ad libitum 

Answer: a. At least once

Reference: Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart D – Specifications   for the Humane Handling, Care, Treatment, and Transportation of Nonhuman Primates  §3.89(a) Food and water requirements (1-1-00 Edition, p. 89)

Domain 5; Primary Species – Macaques (Macaca spp.)
135.
Restraint is an adverse condition for rats and has been shown to predispose animals to which of the following conditions or behaviors?

a.  
Excessive weight gain

b.  
Cannibalism

c.  
Barbering

d.  
Gastric ulcers

Answer:  d.  Gastric ulcers
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. 1243.

2) 
Herner and Caul.  1972.  Restraint induced ulceration in rats during estrus and diestrus. Physiol Behav 8(4):777-779

Domain 1; Primary Species – Rat (Rattus norvegicus)

136.
Which of the following animals has a foramen of Panizza?

a. 
Chicken 

b. 
Sheep

c. 
Snake

d. 
Alligator

e. 
Salamander

Answers: d. Alligator

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 Reptile, pp. 828, 838.

2) http://en.wikipedia.org/wiki/Foramen_of_Panizza
Domain 1; Tertiary Species - Reptiles

137.
Which of the following statements applies when performing immersion anesthesia in amphibians?

a. When tricaine methane sulfonate is dissolved in dechlorinated water, it forms a caustic alkaline solution
b. All solutions of MS-222 should be buffered before use  
c. Benzocaine is less potent than MS-222 but has a greater margin of safety
d. Isoflurane is the preferred agent for amphibian immersion anesthesia
Answer:  b.  All solutions of MS-222 should be buffered before use  

References:   

1) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 20 – Anesthesia and Analgesia in Amphibians, pp. 514-515.

2) American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), p. 12 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf) 

Domain 2; Secondary Species – African Clawed Frog (Xenopus spp.); Tertiary Species – Other Amphibians

138. 
Which of the following drugs is an example of a commonly used dissociative agent?

a.
Tiletamine

b.
Acepromazine

c.
Xylazine

d.
Diazepam

Answer: a. Tiletamine

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. 958-959.

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 2 – Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers, pp. 44-45, 47, 52, 55.
Domain 2

139.
Which of the following mouse strains develops alopecia areata as they age?

a. AKR

b. B6

c. C3H/HeJ

d. BALB/c

e. Swiss

Answer:  c.  C3H/HeJ

References:

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 101.

2) http://jaxmice.jax.org/services/alopecia_areata.html.

Domain 3; Primary Species – Mouse (Mus musculus)
140.
According to the Guide for the Care and Use of Laboratory Animals, which of the following species has the lowest and narrowest range of recommended dry-bulb temperatures?

a. Mice

b. Gerbil

c. Rabbit

d. Dog

e. Nonhuman primate

Answer: c.  Rabbit

Reference: Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 2 – Animal Environment, Housing, and Management, p. 32.

Domains 4, 5; Primary Species – Rabbit (Orcytolagus cuniculus)

141.
According to the Animal Welfare Act and it regulations, any live dog or cat acquired by a dealer or exhibitor shall be held by him or her, under his or her supervision and control, for a period of how many days?

a. Not less than 5 full days, not including the day of acquisition, after acquiring the animal, excluding time in transit

b. Not less than 10 full days, including the day of acquisition, after acquiring the animal, excluding time in transit

c. Not less than 5 full days, not including the day of acquisition, after acquiring the animal, including time in transit

d. Not less than 15 full days, not including the day of acquisition, after acquiring the animal, excluding time in transit

e. Not less than 30 full days, not including the day of acquisition, after acquiring the animal, excluding time in transit

Answer: a. Not less than 5 full days, not including the day of acquisition, after acquiring the animal, excluding time in transit

Reference: Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.101(a) Holding period (1-1-01 Edition, p. 38).

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

142.
Encephalomyocarditis virus and Theilovirus are examples of cardioviruses belonging to which family of viruses?

a. Paramyxoviridae

b. Bunyaviridae

c. Herpesviridae

d. Picornaviridae

e. Poxviridae

Answer: d.  Picornaviridae

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. 79-80
2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 39-40.

Domain 1

143.
Under which of the following circumstances can potassium chloride be used for euthanasia of swine?

a. In newborn piglets

b. In fetal piglets

c. In conjunction with heavy sedation or tranquilization

d. In conjunction with general anesthesia

e. By intracardiac administration in an awake animal

Answer:  d. In conjunction with general anesthesia

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. 986

2) American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), p. 12 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf).

Domain 2; Primary Species – Pig (Sus scrofa)

144. 
Which of the following drugs is an alpha-2 adrenergic antagonist?

a.
Dexmedetomidine

b.
Yohimbine

c.
Etomidate

d.
Romifidine

e.
Flumazenil

Answer: b.
Yohimbine

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 2 – Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers, pp. 37-38, 47, 52-53
Domain 2

145. 
Tracheal pouch formation in laboratory animals is used to study all of the following phenomena EXCEPT?

a.
Tracheal secretions

b.
Tracheal stenosis

c.
Nonadrenergic neurotransmission

d.
Mucolytic drop evaluation

e.
Antibody production

Answer: b. Tracheal stenosis

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, pp. 1022-1023.

2) Lieberman et al. 1972.  Production of antibody in the canine tracheal pouch after local and systemic influenza immunization. J Immunol 109(4):864-869.
Domain 3

146.
According to the Animal Welfare Act and its regulations, which of the following species SHOULD NOT be housed outdoors under any circumstances?

a. Guinea pigs

b. Hamsters

c. Rabbits

d. Tamarins

e. Any species may be housed outdoors provided facilities are located in an appropriate climate and shelter is  available
Answer:  b.  Hamsters
References:  Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart B – Specifications for the Humane Handling, Care, Treatment, and Transportation of Guinea Pigs and Hamsters  §3.27 Facilities, outdoors; §3.52 Facilities, outdoor; and §3.78 Outdoor housing facilities  (1-1-00 Edition, pp. 60, 69, 79-80).
Domains 4, 5; Secondary Species – Syrian hamster (Mesocricetus auratus); Tertiary Species – Other Rodents

147.
Which of the following describes the primary role of a nonaffiliated member of the institutional animal care and use committee (IACUC)?

a.
To oversee IACUC administration and documentation

b.
To provide knowledge of the appropriateness of proposed animal procedures

c.
To represent general community interests

d.
To provide expertise in the statistical design of studies

Answer: c. To represent general community interests

	Reference:  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.  A.2. Authority, Composition and Functions, p. 13.


Domain 5

148.
Which of the following is considered to be the definitive assay for diagnosis of feline Bartonella infection?

a. ELISA

b. IFA
c. Culture

d. Immunoblot

Answer: c:  Culture

References:

1)
Werner et al.  2008.  P26-based serodiagnosis for Bartonella spp. infection in cats.  Comparative Medicine 58(4):375-380.

2)
Breitschwerdt.  2008  Feline bartonellosis and cat scratch disease.  Vet Immunol Immunopathol 123(1-2):167-171.

Domain 1; Secondary Species – Cat (Felis domestica)

149.
Which of the following bacteria causes chronic granulomatous inflammation in fish and frogs and is zoonotic to humans?

a. Streptococcus iniae

b. Edwardsiella tarda

c. Mycobacterium spp.

d. Pseudomonas spp.

Answer: c.  Mycobacterium spp.

References:

1) Godfrey et al.  2007.  Newly identified Mycobacterium species in a Xenopus laevis colony.  Comparative Medicine 57(1):97-104.

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. 816 and Chapter 19 - Biology and Management of the Zebrafish, pp.876-877.

Domain 1; Secondary Species – African Clawed Frog (Xenopus spp.) and Zebrafish (Danio rerio), Tertiary Species – Other Amphibians, Other Fish
150.
All of the following statements apply to the preparation and use of tribromoethanol as an anesthetic in mice EXCEPT?

a.
Tribromoethanol is unstable if stored at room temperature

b.
Tribromoethanol is stable if exposed to light

c.
Tribromoethanol provides anesthesia suitable for short surgical procedures

d.
Tribromoethanol’s decomposition products are toxic and irritating

e.
Tribromoethanol is classed as a sedative-hypnotic

Answer: b. Tribromoethanol is stable if exposed to light

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. 958.

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 10 – Anesthesia and Analgesia for Laboratory Rodents, pp.  260-261.
Domain 2; Primary Species – Mouse (Mus musculus)

151.
Which of the following gene alleles is the primary cause of immunodeficiency in SCID mice?  

a.  
Rb 
b.  
Prkdc
c.  
Rag-1
d.  
p53
e.  
pten
Answer: b.  Prkdc

References: 

1) http://jaxmice.jax.org/strain/002577.html  

2) Jhappan et al.  1997.  DNA-PKcs: a T-cell tumour suppressor encoded at the mouse scid locus.  Nature Genetics 17:483-486.  

3) Mori et al. 2001.  Variations in Prkdc encoding the catalytic subunit of DNA-dependent protein kinase (DNA-PKcs) and susceptibility to radiation-induced apoptosis and lymphomagenesis. Oncogene 2:3609-3619.

4) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 4 – Immunology.  Academic Press: San Diego, CA.  Chapter 13 – Mouse Model of Immunodeficiency, p. 278.
Domain 3; Primary Species - Mouse (Mus musculus)

152.
According to the Animal Welfare Act, which of the following animals may be fed pelleted feed on the floor of a primary enclosure?

a. Dog

b. Cat

c. Hamster

d. Guinea pig

e. Rat 

Answer: c.  Hamster

Reference: Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart B – Specifications for the Humane Handling, Care, Treatment, and Transportation of Guinea Pigs and Hamsters, §3.29(d) (1-1-00 Edition, p. 62)

Domains 4, 5; Secondary Species – Syrian Hamster (Mesocricetus auratus), Tertiary Species – Other Rodents

153.
According to the Animal Welfare Act and its regulations, a protocol can be approved by the Institutional Animal Care and Use Committee (IACUC) under which of the following conditions?

a.
At least 50% of the IACUC members are present at a convened meeting

b.
A majority (>50%) of the IACUC members are present at a convened meeting

c.
If the majority (>50%) of the quorum of the IACUC present at a convened meeting votes in favor of approval

d.
If all IACUC members with no conflicts of interest are present at a convened meeting

Answer: c.  If the majority (>50%) of the quorum of the IACUC present at a convened meeting votes in favor of approval
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.  A.2.  Authority, Composition and Functions, pp. 15-16.

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

Domain 5

154.
Which of the following methods would be the most practical for concurrently eliminating MHV, MPV, and MNV from your facility?

a. Test and cull

b. Medicated feed

c. Foster pups within 24 hours of birth 

d. Foster pups within 6 days of birth

Answer:  c.  Foster pups within 24 hours of birth

References:  

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

2) Watson et al.  2005.  Successful rederivation of contaminated immunocompetent mice using neonatal transfer with iodine immersion.  Comparative Medicine 55(5):465-469

3) Hickman and Thompson.  2004.  Multi-phase approach to eradicate enzootic mouse coronavirus infection.  Contemp Top Lab Anim Sci 43(5):22-28.

Domain 1; Primary Species – Mouse (Mus musculus)

155.
Which of the following bones is formed by the fusion of ilium, ischium, and pubis in the rabbit?

a. 
Astragalocalcanian

b. 
Central

c. 
Innominate

d 
Procoelous

e. 
Coracoid

Answer:  c. Innominate
References: 

1) 
Brewer.  2006.  Biology of the rabbit.  JAALAS 45(1):8-24.

2) 
Manning PJ, Ringler DH, Newcomer CE, eds.  1994.  The Biology of the Laboratory Rabbit, 2nd ed.  Academic Press, San Diego, CA.  Chapter 3 – Anatomy, p. 51.
Domain 1; Primary Species – Rabbit (Orcytolagus cuniculus)

156.
Which of the following terms describes the process by which primary afferent sensory neurons (first order) propagate action potentials to the spinal cord?

a.  
Nociception

b.  
Transduction

c.  
Transmission

d.  
Projection

e.  
Modulation

Answer:  c.  Transmission

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 1 – Anatomy, Physiology, and Effects of Pain, p. 6.

Domain 2

157.
Which of the following is a widely used animal model for investigations into biliary physiology and the pathophysiology of gallstone formation?

a. Dipodomys spectabilis

b. Marmota monax

c. Sigmodon hispidus

d. Geomys bursarius

e.
Cynomys ludovicianus
Answer:  b.  Cynomys ludovicianus
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. 254.  

2) Chen et al.  1997.  Different pathways mediate cholecystokinin actions in cholelithiasis.  Am J Physiol  272 (4 Pt 1):G838-G844.

Domain 3; Tertiary Species – Other Rodents

158.
Which of the following best reflects the minimum quarantine period for imported nonhuman primates, the number of TB tests required for each animal, and the time intervals to evaluate each TB test?

a. 60 days; 3 tests; evaluate every 24 hours for 1 week

b. 90 days; 2 tests; evaluate every 48 hours for 2 weeks

c. 90 days; 3 tests; evaluate at 72 hours

d. 31 days; 3 tests; evaluate at 24, 48, and 72 hours

e. 31 days; 2 tests; evaluate at 24, 48, and 72 hours

Answer:  d.  31 days; 3 tests; evaluate at 24, 48, and 72 hours

References:  

1) Roberts and Andrews.  2008.  Nonhuman primate quarantine:  its evolution and practice.  ILAR J 49(2):145-156.

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 16 – Nonhuman Primates, p. 724.
Domain 4; Primary Species – Macaques (Macaca spp.), Secondary Species – Baboon (Papio spp.) and Marmoset/Tamarins (Callitrichidae), Tertiary Species – Other Nonhuman Primates

159.
According to the Animal Welfare Act and its regulations, all necropsy reports must be maintained at a facility for at least how long?

a. 6 months
b. 1 year
c. 3 years
d. 5 years
Answer:  b. 1 year 
Reference:  USDA Animal Care Policy #22 – Necropsy Requirements.  March 2006


www.aphis.usda.gov/animal_welfare/downloads/manuals/rig/section/15.4_rig.pdf 

Domain 5

160.
Which of the following ectoparasites of laboratory animals is zoonotic?

a. Listrophorus gibbus

b. Trixacarus caviae

c. Demodex meriones

d. Radfordia ensifera

Answer: b.  Trixacarus caviae

References:

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 – Rat, p. 158; Chapter 4 – Gerbil, p. 212; Chapter 5 – Guinea Pig, pp. 234-235; and Chapter 6 – Rabbit, pp. 296-297.

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; Chapter 6 – Biology and Diseases of Guinea Pigs, p. 227-228; Chapter 25 – Selected Zoonoses, pp. 1096-1097.
Domain 1; Secondary Species – Guinea Pig (Cavia porcellus)
161.
Which of the following procedures is done in ruminant anesthesia in order to reduce the incidence of gastrointestinal associated problems related to general anesthesia?

a. 
Fast the animal for at least 24 hours and up to 48 hours prior to induction of general anesthesia

b. 
Withhold water for 36 hours prior to the procedure

c. 
Recover the animal in dorsal recumbency

d. 
Remove the endotracheal tube before the animal starts swallowing in order to minimize the potential for damage to the oropharynx during recovery
Answer: a. Fast the animal for at least 24 hours and up to 48 hours prior to induction of general anesthesia
References: 

1) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 14 – Anesthesia and Analgesia of Ruminants, p. 395.

2) Flecknell, Paul. “Post-Operative Care” in Laboratory Animal Anaesthesia: A practical introduction for research workers and technicians. 2nd Ed. 1996. London: Academic Press Limited. 4-5, 130.

Domain 2; Secondary Species – Goat (Capra hircus) and Sheep (Ovis aries); Tertiary Species – Other Livestock Species
162.
Which of the following laboratory animals is most resistant to infection with Cryptococcus neoformans and therefore often requires immunosuppression prior to establishment of human-like infections?

a.  
Cavia porcellus
b.  
Mus musculus
c.  
Oryctolagus cuniculus
d. 
Rattus norvegicus
Answer: c.  Oryctolagus cuniculus
References: 

1) Carroll et al. 2007.  Mammalian model hosts of cryptococcal infection. Comparative Medicine 57(1):9-17. 
2) Perfect et al. 1980. Chronic cryptococcal meningitis: a new experimental model in rabbits. Am J Pathol 101(1):177–194.
Domain 3; Primary Species - Rabbit (Oryctolagus cuniculus) 

163.
Which of the following strains of mice is the most frequent source of embryonic stem cells from which most gene-targeted mice are derived?  

a.  
C57BL/6  
b.  
BALB/c 
c.  
C3H/He 
d.  
129

e.  
FVB/N 
Answer: d. 129
References: 
1)
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 5-6.  

2)
Glenister and Thorton. 2000. Cryoconservation-archiving for the future. Mammalian Genome. 11:565-571.

3)
Linder.  2003.  Mouse nomenclature and maintenance of genetically engineered mice.  Comparative Medicine 53(2):119-125.

4)
Barthold.  2002.  “Muromics:” genomics from the perspective of the laboratory mouse.  Comparative Medicine 52(3):206-223.

5)
Roths et al.  1999.  Spontaneous and Engineered Mutant Mice as Models for Experimental and Comparative Pathology: History, Comparison, and Developmental Technology.  Comparative Medicine 49(1):12-34.

Domain 3; Primary Species - Mouse (Mus musculus)

164.
Which of the following types of biological safety cabinet is designed for work with biohazardous agents that require ABSL-4 or BSL-4 containment?

a.
Class I

b.
Class II Type A2

c.
Class II Type B1

d.
Class III

e.
Class IV

Answer: d. Class III

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, p. 1050.

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, p. 312 (http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm) 

Domains 4, 5

165.
Which of the following statements best describes the requirement for exogenous vitamin C in guinea pigs?

a. 
Excess hepatic L-gulonolactone oxidase requires greater dietary intake of vitamin C

b. 
Ascorbic acid is in high demand due to increased hydroxylase  reactions

c. 
Inability to synthesize vitamin C due to lack of L- gulonolactone oxidase

d. 
Vitamin C is needed exogenously to aid in catabolism of dietary cholesterol

Answer: c. Inability to synthesize vitamin C due to lack of L- gulonolactone oxidase References:

1) 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. 229.

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

3) 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. 208, 230-231

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

166.
Which of the following is the causative agent of “rolling disease” in mice?

a. Mouse encephalomyelitis virus

b. Mycoplasma neurolyticum

c. Reovirus 3

d. Mouse Hepatitis Virus

e. Mycoplasma collis

Answer: b. Mycoplasma neurolyticum

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. 83.

2)
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 - Mouse, p.65.

Domain 1; Primary Species – Mouse (Mus musculus)

167.
Which of the following mouse strains is considered to be highly resistant to ectromelia viral infection?

a. C3H

b. DBA/2

c. AKR

d. DBA/1

e. BALB/c

Answer: c. AKR

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. 56. 

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 - Mouse, p.26.

Domain 1; Primary Species – Mouse (Mus musculus)

168.
Which of the following is a major advantage of tetraploid blastocyst injection compared to diploid blastocyst injection in laboratory mice?

a. Increased efficiency of pup production

b. Decreased embryo culture time

c. Produces mice that are fully embryonic stem cell derived

d. Success does not depend on blastocyst donor strain

e. Lower initial cost and time investments

Answer: c. Produces mice that are fully embryonic stem cell derived

References:

1) Kirchain et al. 2008.  Comparison of tetraploid blastocyst microinjection of outbred Crl:CD1(ICR), hybrid B6D2F1/Tac, and inbred C57BL/6NTac embryos for generation of mice derived from embryonic stem cells.  Comparative Medicine 58(2):145-150.

2) Wang et al.  1997.  Generation of completely embryonic stem cell-derived mutant mice using tetraploid blastocyst injection. Mech Dev 62(2):137-145.

Domain 3; Primary Species – Mouse (Mus musculus)

169.
Low environmental humidity may predispose rats to which of the following conditions?

a. Dehydration

b. Retinal degeneration

c. Ringtail

d. Ulcerative dermatitis

Answer: c. Ringtail

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. 153.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 - Rat, p. 166.

Domain 4; Primary Species – Rat (Rattus norvegicus)

170.
The luciferase test is a new way to evaluate effectiveness of sanitation protocols involving caging accessories.  What does this test measure?

a. ATP from all organic matter

b. Viral contamination

c. Escherichia coli contamination

d. Lipolysaccharide content

Answer: a.  ATP from all organic matter

Reference: Schondelmeyer et al.  2006.  Investigation of appropriate sanitization frequency for rodent caging accessories: evidence supporting less-frequent cleaning.  JAALAS 45(6):40-43.

Domain 4
171.
All of the following agents or factors have been associated with vulvar swellings in mice EXCEPT?

a. Viruses

b. Genetics

c. Bacteria

d. Environmental

Answer: c. Bacteria 

References: 

1) Gades et al.  2008.  Spontaneous vulvar papillomas in a colony of mice used for pancreatic cancer research.  Comparative Medicine 58(3):271-275. 

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, pp. 80-83.

3) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 65-68.

Domain 1; Primary Species – Mouse (Mus musculus)

172.
A ferret is found dead and bloated.  On necropsy you find a markedly distended stomach and intestines that contain a large amount of gas and a moderate amount of brown, semiliquid ingesta and subcutaneous emphysema with minimal or no putrification.  What is the most likely etiology?
a.
Clostridium perfringens Type A

b.
Lawsonia intracellularis

c.
Clostridium perfringens Type C

d.
Salmonella typhimurium

Answer: a.  Clostridium perfringens Type A
Reference: 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. 490-491.

Domain 1; Secondary Species – Ferret (Mustela putorius furo)

173.
Which of the following drugs is used to produce a model of heart failure in the rat?

a.  
Thyroxine

b.  
Amphotericin B

c.  
Doxycycline

d.  
Sulfamethoxazole-trimethoprim
e.  
Doxorubicin

Answer:  e.  Doxorubicin

References:  

1) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 26 – Cardiovascular Research, p. 791.

2) Hayward and Hydock.  2007.  Doxorubicin cardiotoxicity in the rat: an in vivo characterization.  JAALAS 46(4):20-32.

Domain 3; Primary Species – Rat (Rattus norvegicus)

174.
Continuous light in a rat room causes which of the following conditions?

a. Anorexia

b. Polymicrogyria

c. Apoplexy

d. Persistent estrus

e. Niemann-Pick type C disease

Answer: d. Persistent estrus. 

References: 

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 - Rat, p. 166..

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. 131.

Domain 4; Primary Species – Rat (Rattus norvegicus)

175.
Which of the following mouse strains WOULD NOT be suitable for tumor and xenograft transplantation studies?

a. Rag-1 mouse 

b. Rag-2 mouse

c. SCID mouse

d. XID mouse

e. Nude mouse

Answer: d.  XID mouse

Reference: 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. 55 (Table XII).

Domain 3; Primary Species - Mouse
176.
For which of the following applications would a RAST inhibition test most likely be used?

a.
Demonstrate IgE specific antibodies to an allergen

b.
Evaluate bacterial contamination of hard surfaces

c.
Confirm PCR identification of transgenic DNA sequences

d.
Determine personality traits in a pre-employment screening test

e.
Evaluate presence of antibodies against pinworm antigens

Answer: a. Demonstrate IgE specific antibodies to an allergen.
References: 

1) Bush and Stave.  2003.   Laboratory animal allergy: an update.  ILAR J 44(1):28-33.

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, p. 61.

Domain 5

177.
In cattle, there is no venereal transmission of which of the following diseases?

a.
Anaplasmosis

b.
Trichomoniasis

c.
Mycoplasmal diseases

d.
Leptospirosis

Answer: a.  Anaplasmosis

Reference: 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, pp. 553, 562, 585, 591

Domain 1; Tertiary Species – Other Livestock Species

178.
Squirrel monkeys have mechanisms for protection of which of the following receptors from activation by high cortisol levels in the kidney? 

a. Glucocorticoid receptor

b. Mineralocorticoid receptor 

c. Dopamine receptor

d. Vasopressin receptor

e. Renin receptor

Answer: b. Mineralocorticoid receptor
1) References:

2) Sadosky and Scammell.  2008. Increased production of 11β-hydroxysteroid dehydrogenase type 2 in the kidney microsomes of squirrel monkeys (Saimiri spp).  Comparative Medicine 58(2):180-187.

3) Quinkler and Stewart.  2003.  Hypertension and the cortisol-cortisone shuttle. J Clin Endocrinol Metab 88(6):2384-2392.

Domain 1; Secondary Species – Squirrel Monkey (Saimiri sciureus)

179.
In the United States, which of the following anesthetics is currently approved by the Food and Drug Administration for use in food fish?

a.  
Metomidate

b.  
Carbon dioxide

c.  
Tricaine methane sulfonate
d.  
Quinaldine

e.  
Pentobarbital

Answer:  c.  Tricaine methane sulfonate

References: 

1) 
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, p. 896.

2) 
Coyle et al.  2004.  Anesthetics in Aquaculture, Southern Regional Aquaculture Center Fact Sheet, SRAC Publication No. 3900 (http://www.aces.edu/dept/fisheries/aquaculture/documents/5864154-3900fs.pdf)

Domain 2; Secondary Species – Zebrafish (Danio rerio), Tertiary Species – Other Fish

180.
Which of the following terms describes a graft of tissue from one site to another on the same individual?

a. 
Syngeneic
b. 
Allograft

c. 
Autograft

d. 
Xenograft

Answer:  c.  Autograft
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) 
http://en.wikipedia.org/wiki/Autotransplantation
Domain 3

181.
Which of the following statements describes the function of the heating, ventilation, and air conditioning system for research animal facilities?

a. To maintain temperature and humidity

b. To remove heat and particulate contaminants generated in animal rooms

c. To maintain temperature and humidity and to remove heat and particulate contaminants generated in animal rooms

d. To maintain temperature and humidity and to remove heat and gaseous contaminants generated in animal rooms

e. To maintain temperature and humidity and to remove heat, particulate, and gaseous contaminants generated in animal rooms

Answer: e.  To maintain temperature and humidity and to remove heat, particulate, and gaseous contaminants generated in animal rooms

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. 919. 

Domain 4

182.
Which of the following statements applies to the nonaffiliated member of the institutional animal care and use committee?

a.
May be the family member of an institutional employee as long as the employee is not considered part of management

b.
May be employed by the institution in a different capacity than as an IACUC member as long as the employment is only part-time

c.
May serve as a principle investigator for a study supported by the institution 

d.
May receive nominal compensation for time and service on the IACUC

Answers: d. May receive nominal compensation for time and service on the IACUC

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.  A.2. Authority, Composition and Functions, p. 13.
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, p. 11

(http://grants.nih.gov/grants/olaw/references/PHSPolicyLabAnimals.pdf)
Domain 5

183.
Which of the following best describes rat parvoviruses?

a. Single-stranded DNA viruses

b. Single-stranded RNA viruses

c. Double-stranded DNA viruses

d. Double-stranded RNA viruses

Answer: a. Single-stranded DNA viruses.

References: 

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 - Rat, p. 127.

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. 146.

Domain 1; Primary Species – Rat (Rattus norvegicus)
184.
Which of the following conditions has been associated with Corynebacterium bovis infections, particularly in immunodeficient mice?

a. Ulcerative dermatitis

b. Hyperkeratotic dermatitis

c. Pseudotuberculosis

d. Otitis media

Answer: b. Hyperkeratotic dermatitis

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. 92-93.

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

Domain 1; Primary Species – Mouse (Mus musculus)

185.
In the United States, what is the withdrawal time for tricaine methane sulfonate for fish intended for food?

a. 7 days

b. 15 days

c. 21 days

d. 30 days

e. 60 days

Answer: c. 21 days
References: 

1) American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), p. 12 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf).
2) Food and Drug Administration – Freedom of Information Summary – NADA 200-226 (http://www.fda.gov/cvm/FOI/1635.htm)   

Domain 2; Tertiary Species – Other Fish

186.
Which of the following nonhuman primates has had its genome fully sequenced?


a.   Olive baboon


b.   Rhesus macaque


c.   Cynomolgus macaque 


d.   Owl monkey


e.   Common marmoset

Answer: b. Rhesus macaque 

References: 

1) Hernandez et al. 2007. Demographic histories and patterns of linkage disequilibrium in Chinese and Indian rhesus macaques. Science 316:240-243.
2) Rhesus Macaque Genome Sequencing and Analysis Consortium et al. 2007.  Evolutionary and biomedical insights from the rhesus macaque genome. Science 316:222-234.
3) Bonetta.  2007.  Genetic resources for the Rhesus macaque.  NCRR Reporter Summer 2007:12-13 (http://www.ncrr.nih.gov/publications/ncrr_reporter/pdfs/summer2007.pdf)

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

187.
All of the following effects have been reported regarding fenbendazole medicated feed EXCEPT?

a. Causes decreased fecundity in rats

b. Causes myelosuppresion in nonrodent species

c. Causes decreased production of erythrocytes in BALB/c mice

d. When supplemented with vitamins has anti-tumorigenic activity

e. Is efficacious for treating baboons infected with Trichuris trichiura

Answer: c. Causes decrease production of erythrocytes in BALB/c mice

References:

1) Johnston et al.  2006.  Fenbendazole treatment and litter size in rats.  JAALAS.  2006. 45:35-39; 

2) Cray et al.  2008.  Effects of fenbendazole on routine immune response parameters of BALB/c mice.  JAALAS 47(6): 32-36.

3) Gao et al.  2008.  Unexpected antitumorigenic effect of fenbendazole when combined with supplementary vitamins.  JAALAS. 47(6): 37-40. 

4) Reichard et al.  2008.  Efficacy of fenbendazole formulated in a commercial primate diet for treating specific pathogen-free baboons (Papio cynocephalus anubis) infected with Trichuris trichiura.  JAALAS. 47(6): 51-55.

5) Villar et al.  2007.  Biologic effects of fenbendazole in rats and mice: a review.  JAALAS 46(6):8-15
Domain 4; Primary Species – Mouse (Mus musculus)

188.
Which of the following statements best describes laboratory animal allergies?

a.
Reported in fewer than 1% of exposed animal care workers

b.
Develop most frequently in animal care workers who have high exposures to nonhuman primates

c.
Can be elicited by urinary proteins of rats and mice

d.
Definitively diagnosed by serum IgA levels in individuals with allergic symptoms and history of exposure

Answer: c. Can be elicited by urinary proteins of rats and mice

References: 

1) Bush and Stave.  2003.   Laboratory animal allergy: an update.  ILAR J 44(1):28-33.

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. 51, 54-56, 58, 64.

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

189.
Neoplasia in the mouse is most commonly associated with infection with which of the following viruses?

a.
Polyomavirus

b.
Retrovirus

c.
Reovirus

d.
Alpha herpesvirus

e.
Cytomegalovirus

Answer: b.
Retrovirus

References: 

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 45-49, 112-113.

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. 256.

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. 110-11;
Domain 1; Primary Species – Mouse (Mus musculus)

190.
Which of the following animal species is used to model epidemic keratoconjunctivitis?

a. Rabbit

b. Cotton rat

c. Guinea pig

d. Degus

e. Zebrafish

Answer: b.  Cotton rat

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, p. 270.

Domain 3; Tertiary Species – Other Rodents 

191.
Which of the following biosafety levels (BSL) is required of studies using nonhuman primates either experimentally or naturally infected with Mycobacterium tuberculosis?

a. BSL-1

b. BSL-2

c. BSL-3

d. BSL-4

Answer:  c. BSL-3

Reference: 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-A – Bacterial Agents, p. 145 (http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm)

Domains 4, 5

192.
According to the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching, which of the following surgical procedures should be performed with local or general anesthesia?

a. Castrating a 7-day old piglet 

b. Removing supernumerary teats in heifers close to calving

c. Toe trimming a 1-day old chicken

d. Tail docking a 1 month old lamb

Answer:  b.  Removing supernumerary teats in heifers close to calving

Reference: Committees to Revise the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching.  1999.  GUIDE For the Care and Use of Agricultural Animals in Agricultural Research and Teaching.  First Revised Edition.  Federation of Animal Science Societies, Savoy, IL.  Chapter 6 – Dairy Cattle Husbandry, p. 42; Chapter 8 – Poultry Husbandry, p. 63; Chapters 9 – Sheep and Goat Husbandry, p.70; Chapter 10 – Swine Husbandry, p. 77

Domain 5; Tertiary Species – Other Livestock Species

193.
Which of the following would be the most likely cause of incisor abnormalities and weight loss in NOD/SCID mice?

a. Infection with Pneumocystis murina

b. Previous treatment with sulfamethoxazole with trimethoprim

c. Exposure to nonmyeloablative total body irradiation

d. Trauma due to gastric gavage 

Answer: c. Exposure to nonmyeloablative total body irradiation

Reference: Larsen et al.  2006.  Damage to incisors after nonmyeloablative total body irradiation may complicate NOD/SCID models of hematopoietic stem cell transplantation. Comparative Medicine 56(3):209-214.

Domain 1; Primary Species – Mouse (Mus musculus)

194.
In mice and rats, which of the following stages of the pinworm life cycle is susceptible to the broad spectrum benzimidazole, fenbendazole?

a. All stages (adult, larva and ova)

b. Immature stages (larva and ova)

c.  
Adult only

d.  
Larva only

e.  
Ova only

Answer:  a.  All stages (adult, larva and ova)

References:  

1)
Villar et al.  2007.  Biologic effects of fenbendazole in rats and mice: a review.  JAALAS 46(6):8-15. 

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 22 – Helminth Parasites of Laboratory Mice, pp. 558-559.

Domain 1; Primary Species – Mouse (Mus musculus) and Rat (Rattus norvegicus)

195.
In which of the following animal species does unilateral ligation of the carotid artery result in ipsilateral cerebral ischemia?

a.
Mus musculus

b.
Rattus norvegicus

c.
Meriones unguiculatus

d.
Cavia porcellus

e.
Felis cattus
Answer: c.  Meriones unguiculatus

Reference: Traystman et al.  2003.  Animal models of focal and global cerebral ischemia.  ILAR J 44(2) 85-95. 

Domain 3; Secondary Species – Gerbil (Meriones unguiculatus)

196.
Which of the following molecular assays would be an alternative to reverse transcriptase-polymerase chain reaction (RT-PCR)?

a. Real time PCR

b. Southern blot

c. RNAase protection assay

d. PCR

Answer: c.  RNAase protection assay

Reference: Kendall and Riley.  2000.  Reverse transcriptase polyermase chain reaction (RT-PCR).  Contemporary Topics in Laboratory Animal Science 39(1):42.

Domain 3
197.
In which of the following scenarios would it be acceptable to allow radios, alarms, or other sound generators to be used in animal rooms?

a.   
When a single species is housed in an animal room

b.  
When more than one species is housed in an animal room

c.  
Only when caretakers are working in an animal room

d.  
As part of an enrichment program

e.
Only in animal rooms in which livestock are housed

Answer: d.  As part of an enrichment program

Reference:  Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 2 - Animal Environment, Housing, and Management, p. 36.

Domain 4
198.
According to the PHS Policy on Humane Care and Use of Laboratory Animals, IACUC approved verification of animal protocols for a pending NIH research grant application that requires the use of animals must be filed no later than when?

a. Animal protocols must be approved before NIH receipt application deadline

b. Any time prior to award of the grant

c. Within 30 days after the NIH receipt application deadline

d. Within 60 days after the NIH receipt application deadline

e. 10 business days after award of the grant

Answer: b.  Any time prior to award of the grant

References: 

1) Office of Laboratory Animal Welfare.  2002.  Public Health Service Policy on Humane Care and Use of Laboratory Animals.  NIH, p. 16.

2) Code of  Federal Regulations. Federal Register Vol. 67(152): 51289-51290. Wednesday, August 7, 2002 / Notices

Domain 5

199.
Polytropic strains of mouse hepatitis virus initially replicate in which of the following tissues or organs?

a. Liver

b. Nasal mucosa

c. GI mucosa

d. Thymus

e. Kidney

Answer: b. Nasal mucosa

Reference: 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. 76.
Domain 1; Primary Species – Mouse (Mus musculus)

200.
Which of the following is the etiologic agent of “White Spot Disease” in zebrafish?

a. Ichthyobodo necatrix

b. Piscinoodinium pillulare

c. Pseudocapillaria tormentosa

d. Ichthyophthirius multifiliis

Answer: d. Ichthyophthirius multifiliis 

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. 880.
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. 900-901.

Domain 1; Secondary Species – Zebrafish (Danio rerio)

201.
In general, the analgesic action of analgesic-antipyretic and anti-inflammatory drugs is due to inhibition of which of the following cyclooxygenase (COX) isoenzymes?

a. COX-1

b. COX-2

c. COX-3

d. All COX isoenzymes

Answer: b. COX-2
References:


1) Lamon et al. 2008. Adverse effects of incorporating ketoprofen into established rodent studies. JAALAS 47(4):20-24.

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, p 100.

Domain 2

202.
At what point are two divergent inbred strains considered to be substrains when allowed to propagate from the same ancestral pair?

a. After 20 generations of brother sister matings

b. After 40 generations of brother sister matings 

c. After 10 generations of brother sister matings

d. After 10 generations of backcrossing

Answer: a. After 20 generations of brother sister matings

References: 

1) 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, p. 62.

2) Handbook of Laboratory Animal Science, 2nd edition, vol 1, chapter 9, p. 182-184

Domain 3; Primary Species – Mouse (Mus musculus)

203.
Which biosafety level (BSL) would be recommended for agents not known to consistently cause disease in healthy, immunocompetent adult humans?

a.
BSL-1

b.
BSL-2

c.
BSL-3

d.
BSL-4

Answer: a. BSL-1

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, p. 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, pp. 28, 58

 
(http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm)

Domains 4, 5

204.
An institution must submit a written Animal Welfare Assurance to which of the following organizations for review and approval?

a.
Association for the Assessment and Accreditation of Laboratory Animal Care, International

b.
Centers for Disease Control and Prevention

c.
Humane Society of the United States

d.
United States Department of Agriculture 

e.
Office of Laboratory Animal Welfare

Answer: e.  Office of Laboratory Animal Welfare 

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. 9 (http://grants.nih.gov/grants/olaw/references/PHSPolicyLabAnimals.pdf)
Domain 5

205.
Which of the following laboratory animals is classified as an induced ovulator?

a. Syrian hamster 
b. European hamster
c. New Zealand white rabbit 
d. Guinea pig
Answer: c. New Zealand white rabbit
References: 

1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 9 – Biology and Disease of Rabbits, p.337.

2) 
Hrapkiewicz K.et al, Clinical Laboratory Animal Medicine: An Introduction, 2nd ed., Ch.7, p.139

Domain 1; Secondary Species – Rabbit (Oryctolagus cuniculus)

206.
All of the following statements apply to chronic progressive nephropathy in aging rats EXCEPT?

a. 
Disease is more common and severe in females

b. 
High protein diets may be a contributing factor

c. 
Lesions are usually more extensive in rats at least 12 months of age

d. 
Prolactin levels have been implicated as contributing factor in disease development

Answer: a. Disease is more common and severe in females

References:
1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 – Rat, p. 161. 

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. 157.

Domain 1; Primary Species – Rat (Rattus norvegicus)

207.
Almost all current protocols in mice for achieving superovulation and/or timed pregnancy including which of the following gonadotropic hormones?

a. Initial intraperitoneal (IP) injection of pregnant mare serum gonadotropin (PMSG) followed by luteinizing hormone (LH) 46-48 hours later

b. Initial IP injection of LH followed by human chorionic gonadotropin (hCG) 46-48 hours later

c. Initial IP injection of hCG followed by PMSG 46-48 hours later

d. Initial IP injection of PMSG followed by hCG 46-48 hours later

e. Initial injection of follicle-stimulating hormone (FSH) followed by LH 46-48 hours later

Answer:  d.  Initial IP injection of PMSG followed by hCG 46-48 hours later
References: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 28 – Transgenic and Knockout Mice, p. 1132.

Domain 3; Primary Species – Mouse (Mus musculus)
208.
All of the following are considered to be either a sterilant or a high level disinfectant EXCEPT?

a.  
Alcohol

b.  
Glutaraldehyde

c.  
Ethylene oxide

d.  
Hydrogen peroxide

e.  
Peracetic acid

Answer: a.  Alcohol

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.  Chapter 3 – Veterinary Medical Care, p. 62.

2) Huerkamp.  2002.  Alcohol as a disinfectant for aseptic rodent surgery:  crossing the thin blue line? Cont Topics in Lab Anim Med 41(1):10-12.

3) 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, pp. 369-370.

Domain 4

209.
According to the Public Health Service Policy on Humane Care and Use of Laboratory Animals and to the Animal Welfare Act and its regulations, the institutional animal care and use committee (IACUC) must prepare and submit a report of their evaluations of their institution’s animal care and use program and animal facilities to which of the following individuals or organizations?

a.
Office of Laboratory Animal Welfare

b.
IACUC Chair

c.
Public Health Service 

d.
Institutional official 

e.
Attending veterinarian

Answer: d.  Institutional official 

References: 

1) 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. 12.

2) Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.31(c)(3) Institutional Animal Care and Use Committee (IACUC).  (1-1-00 Edition, p. 21)

Domain 5

210.
The murine gammaherpesvirus 68 was identified as a natural pathogen in which of the following species?

a. Wood mice

b. House mice

c. Harvest mice

d. Deer mice

e. White-footed mice

Answer: a.  Wood mice

Reference: Olivadoti et al.  2007.  Murine gammaherpesvirus 68: a model for the study of Epstein-Barr virus infections and related diseases.  Comp Med 57(1):44-50.
Domain 1; Tertiary Species – Other Rodents

211.
Which of the following imaging modalities only provides two dimensional images?

a. Optical imaging

b. Magnetic resonance imaging

c.  
X-ray computed tomography

d.  
Positron emission tomography

Answer:  a. Optical imaging

References:  

1) Klaunberg and Davis.  2008.  Considerations for laboratory animal imaging center design and setup.  ILAR J 49(1): 4-16.
2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 23 – Techniques of Experimentation, pp. 1033-1034.

Domain 3

212.
Which of the following bacterial agents requires animal biosafety level 3 practices, containment and facilities when used in experimental animal studies?

a. Salmonella typhimurium

b.
Brucella canis

c. Shigella flexneri

d. Campylobacter jejuni 

e.
Listeria monocytogenes

Answer: b. Brucella canis

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 VII-A, Bacterial Agents, p. 126 (http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm)

Domains 4, 5

213.
According to the Animal Welfare Act and its regulations, whose responsibility is it for ensuring the qualifications of Institutional Animal Care and Use Committee (IACUC) members and that this responsibility is filled in part through the provision of training and instruction? 

a. Institutional official

b. Research facility

c. Institutional Animal Care and Use Committee 

d. IACUC Chair

e. Office of Animal Care

Answer: b.  Research facility

References: 

1) USDA Animal and Plant Health Inspection Service Animal Care Policy Manual.  Policy # 15: IACUC Membership.  March 7, 2006. http://www.aphis.usda.gov/animal_welfare/downloads/policy/policy15.pdf
2) Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.32(a) Personnel qualifications  (1-1-00 Edition, p. 24).

Domain 5

214.
Which of the following inbred mouse strains exhibit very early (adolescent-onset) hearing loss?
a. BALB/c

b. C57BL/6

c. DBA/2J

d. FVB/J

e. ICR

Answer: c. DBA/2J

References:

1) Willott.  2007.  Factors affecting hearing in mice, rats, and other laboratory animals.  JAALAS 46(1):23-27.

2) http://jaxmice.jax.org/strain/000671.html
Domain 1; Primary Species – Mouse (Mus musculus)

215.
Which of the following strains of mice are frequently blind due to mutations in rd1 (Pde6brd1)?  

a.  
C57BL/6 and BALB/c 
b.  
BALB/c and C3H/He

c.  
C3H/He and FVB/N

d.  
FVB/N and 129

e.  
129 and C57BL/6 
Answer: c. C3H/He and FVB/N mice
References: 

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 5-6.  

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 25 – Spontaneous Diseases in Commonly Used Mouse Strains, pp. 644, 653.

Domain 1; Primary Species - Mouse (Mus musculus)

216.
Xenopus laevis belongs to which of the following orders?

a. 
Amphibia

b. 
Pipidae

c. 
Ranidae

d. 
Anura

e. 
Caudata

Answer: d.  Anura

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, pp. 794-795. 

2) 
Major and Wassersuq.  1998.  Survey of current techniques in the care and maintenance of the African clawed frog (Xenopus laevis).  Contemp Top Lab Anim Sci 37(5):56-60. 

Domain 3: Secondary Species – African Clawed Frog (Xenopus spp.)

217.
Successful reproduction in rnu/rnu rats is most likely with which of the following breeding schemes?

a. Homozygous male x homozygous female

b. Heterozygous male x homozygous female 

c. Homozygous male x heterozygous female

d. Heterozygous male x heterozygous female

Answer: c.  Homozygous male x heterozygous female

Reference: Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 24 – The Nude Rat, p. 736
Domain 4; Primary Species – Rat (Rattus norvegicus)
218.
The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) 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 Plant and 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

219.
Which of the following statements best describes simian retrovirus Type D (SRV/D)?

a. The virus is endemic in several species of African macaques and is associated with giant cell pneumonia, lymphoma and encephalitis

b. Viral tropism is predominantly in CD4+ T lymphocytes and macrophages

c. The virus is endemic in several species of Asian macaques and is associated with retroperitoneal and subcutaneous fibromatosis

d. The occurrence of seronegative but viral positive infection is uncommon

Answer:  c. The virus is endemic in several species of Asian macaques and is associated with retroperitoneal and subcutaneous fibromatosis

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. 37.

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. 753-756.

3) Wolfe-Coote S. 2005. The Laboratory Primate. Academic Press, Page 231.

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

220.
Which of the following mice is considered to be the first inbred laboratory mouse?

a. C57BL/6

b. DBA

c. AKR

d. C3H

e. FVB

Answer:  b.  DBA

References: 

1) Barthold.  2008.  Microbes and the evolution of scientific fancy mice.  ILAR J 49(3):265-271.

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.  Chapter 1 – Building a Better Mouse: One Hundred Years of Genetics and Biology, p. 3.

Domain 3; Primary Species – Mouse (Mus musculus)

221.
With rare exceptions, which of the following is considered to be the most efficient type of animal facility to operate?

a. A central facility with dedicated elevators to gain access to ground-level transportation

b. A central facility on multiple floors arranged around dedicated elevators

c. Satellite facilities that rely to varying degrees on a primary facility for some support services

d. Multiple autonomous units that contain all the necessary animal care and use support services

e. A single-story, centralized facility with direct access to ground-level transportation

Answer: e.  A single-story, centralized facility with direct access to ground-level transportation.

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, pp. 911-912.

Domain 4

222.
According to the Animal Welfare Act and its regulations, which of the following statements represents a situation in which an Animal Welfare Act license application would be denied?

a. Failure of new applicant to pass a compliance inspection within 30 days of first inspection

b. Failure of new applicant to pass 2 consecutive compliance inspections at least 30 days apart

c. Failure of new applicant to pass 3 compliance inspections within 90 days of first inspection

d. Failure of new applicant to pass any compliance inspection

Answer: c.  Failure of new applicant to pass 3 compliance inspections within 90 days of first inspection

References:
1) USDA Animal and Plant Health Inspection Service Animal Care Policy Manual.  Policy # 1:  Denial of AWA License Applications.  April 14, 1999 (http://www.aphis.usda.gov/ac/polmanpdf.html).

2) http://www.aphis.usda.gov/animal_welfare/index.shtml
Domain 5

223.
Which of the following nonhuman primates are considered reservoirs for simian hemorrhagic fever virus, with disease only being subclinical and nonfatal?
a. Baboon and Asian macaque

b. African green monkey and baboon

c. African green monkey and mangabey

d. Mangabey and Asian macaque

Answer: b. African green monkey and baboon

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. 752.

2) Veterinary Pathology sixth edition. Jones TC, Hunt RD, King NW.  1997. Page 306.
Domain 1; Secondary Species – Baboon (Papio spp.), Tertiary Species – Other Nonhuman Primates
224.
Which of the following terms describes when a particular allele or mutation is maintained in heterozygous state within an inbred mouse strain?

a.  
Congenic

b.  
Segregating

c.  
Coisogenic

d.  
Consomic

Answer:  b.  Segregating

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. 36-37.

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

225.
In mice, the hypothalamic-pituitary axis and its hormonal control of ovarian and testicular function in reproduction is directly or indirectly influenced by which of the following factors?

a. Population density

b. Noise

c. Diet

d. Light

e. All of the above

Answer: e: All of the above

Reference: 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. 48-49.

Domain 4; Primary Species – Mouse (Mus musculus)

226.
What is the most common site of vertebral fracture or luxation in the rabbit?

a. C2

b. T12
c. L1
d. L7

e. S1

Answer: d. L7

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 9 - Biology and Diseases of Rabbits, pp. 352-353

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 6 - Rabbit, pp. 299- 300.

Domain 1; Primary Species – Rabbit (Orcytolagus cuniculus)

227.
All of the following statements apply to F1 mouse hybrids EXCEPT?

a. They display heterosis

b. They don’t breed true

c. They are heterozygous at all loci for which the parental strains differ

d. They are phenotypically less uniform than inbred strains

Answer: d. They are phenotypically less uniform than inbred strains

References: 

1) 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, p. 65.

2) Handbook of Laboratory Animal Science, 2nd edition, vol 1, chapter 9, p. 187

Domain 3; Primary Species – Mouse (Mus musculus)

228.
Which of the following provides the most effective method of controlling an animal’s microbial environment?

a. Barrier housing

b. Microisolator caging

c. Ventilated rack housing

d. Germfree isolators

e. Use of aseptic technique

Answer: d.  Germfree isolators 

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. 943.

Domain 4

229.
Which of the following causes a subclinical disease in rats that is characterized grossly by multifocal small, raised, grey, foci on the lungs and histologically by multifocal pulmonary perivascular infiltrates and focal lymphohistiocytic interstitial alveolitis?

a.  
Mouse adenovirus

b.  
Rat coronavirus

c.  
Rat cytomegalovirus

d.  
Rat respiratory virus

e.  
Mycoplasma pulmonis

Answer: d. Rat respiratory virus

References:  

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 - Rat, pp.126-127, 130-131, 133-134, 143-144. 
2) Besselsen et al.  2008.  Lurking in the shadows: emerging infectious diseases.  ILAR J 49(3):277-288.
Domain 1; Primary Species – Rat (Rattus norvegicus)

	
	


230.
Which of the following enzymes is involved in converting cortisol to cortisone?

a. 11-β hydroxysteroid dehydrogenase type 2 

b. 17-α methoxysteroid cholesterase

c. 11-β deoxycorticosteronase

d. 15-α-ol-methylsteroid hydroxylase

Answer: a.  11-β hydroxysteroid dehydrogenase type 2 
References:

1) Sadosky and Scammell.  2008. Increased production of 11β-hydroxysteroid dehydrogenase type 2 in the kidney microsomes of squirrel monkeys (Saimiri spp).  Comparative Medicine 58(2):180-187.

2) The Adrenal Medulla and Adrenal Cortex (chapter 20) in Review of Medical Physiology, Ganong, WF (ed.), page 368,  McGraw-Hill (publisher), 2005.

Domain 1

231.
Which of the following is the most significant difference between ovine and human intestinal neoplasia?

a. Color and texture of tumor

b. Tumor size

c. Location of tumor development

d. Tumor-node-metastasis system classification

Answer: c.  Location of tumor development

Reference: Munday et al.  2006.  Ovine intestinal adenocarcinomas: histologic and phenotypic comparison with human colon cancer.  Comparative Medicine 56(2):136-141.

Domain 3; Secondary Species – Sheep (Ovis aries)

232.
Which of the following statements best describes the effects of genistein and diadzein in laboratory animal diets?

a. Consumption of a high protein diet in Sprague-Dawley rats results in high serum levels of these two compounds and an increased risk for urolithiasis
b. Genistein but not daidzein has been shown to be effective in inducing Type II diabetes in Yucatan minipigs
c. Diadzein but not genistein has been shown to be effective in inducing Type II diabetes in Yucatan minipigs
d. Both are isoflavones present in many commercial soy-containing animal feeds and have structural similarities to mammalian estrogens

e. When injected into the prostate of the multimammate rat (Mastomys natalensis), these compounds produce a model of prostatic adenocarcinoma with bony metastasis similar to that seen in humans

Answer: d. Both are isoflavones present in many commercial soy-containing animal feeds and have structural similarities to mammalian estrogens

Reference: Stroud et al.  2006.  Concentration of isoflavones in macaques consuming standard laboratory monkey diet.  JAALAS 45(4):20-23.

Domain 4
233.
The Office of Research Integrity, which promotes integrity in biomedical and behavioral research supported by the U.S. Public Health Service, monitors institutional investigations of research misconduct and facilitates the responsible conduct of research through educational, preventive, and regulatory activities, is organized under which of the following departments or offices?

a. U.S. Department of Health and Human Services

b. Office of the Secretary of Health and Human Services

c. Office of Public Health and Science
d. All of the above

e. None of the above

Answer: d.  All of the above

Reference: http://ori.dhhs.gov/
Domain 5

234.
Which type of study DOES NOT involve the imposition of an experimental treatment?

a. Confirmatory study

b. Exploratory study

c. Observational study

d. Pilot study

Answer: c.  Observational study

Reference: Festing, M.  2006.  Design and statistical methods in studies using animal models of development.  ILAR J 47(1):5-14.

Domain 3

235.
Which antibiotic medication administered in feed has been shown to induce hypothyroidism in mice?

a. Trimethoprim-sulfamethoxazole

b. Enrofloxacin

c. Gentamicin

d. Ceftifor

e. Cephalexin

Answer: a.  Trimethoprim-sulfamethoxazole

Reference: Altholtz et al.  2006.  Dose-dependent hypothyroidism in mice induced by commercial trimethoprim-sulfamethoxazole rodent feed.  Comparative Medicine 56(5):395-401.

Domain 4; Primary Species – Mouse (Mus musculus)

236.
The Public Health Service Policy on Humane Care and Use of Laboratory Animals and the Animal Welfare Act and its regulations require that proposals submitted to the IACUC be kept for how long, even if approval was not granted or animals were not used?

a.
0 month

b. 6 months

c. 1 year

d. 3 years

e. 5 years

Answer: d.  3 years

Reference: 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., p. 170.

Domain 5
237.
Which of the following methods depends on the assumption that the residuals have a normal distribution and the variation is approximately the same within each experimental group?

a. Analytical

b. Parametric

c. Nonparametric

d. Factorial

e. Ancillary

Answer: b.  Parametric

Reference: Festing, M.  2006.  Design and statistical methods in studies using animal models of development.  ILAR J 47(1):5-14.

Domain 3
238.
Which of the following types of walls is the most effective in containing noise because their density reduces sound transmission?

a. Masonry walls

b. Metal walls

c. Plaster walls

d. All of these types of walls are equally effective in containing noise

Answer: a.  Masonry walls

Reference: Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  Chapter 4 – Physical Plant, p. 77 (Noise Control).

Domain 4
239.
Noise can have all of the following effects on animal physiology EXCEPT?

a. Hypertension

b. Elevated levels of cholesterol

c. Increased atherosclerosis

d. Increased body weight

e. Disruption of intestinal epithelium

Answer: d.  Increased body weight

Reference: Baldwin et al.  2006.  Effect of noise on the morphology of the intestinal mucosa in laboratory rats.  JAALAS 45(1):74-82.

Domain 4
240.
Under the Animal Welfare Act, a research facility must obtain and record all of the following information for each dog or cat obtained or purchased from any person not licensed or registered EXCEPT?

a.
Vehicle license number of the person

b.
Driver’s license number and state of the person

c.
Name and address of the person

d.
Certification that the person has sold fewer than 30 dogs or cats that year

e.
Color and any distinctive markings of each dog or cat

Answer: d.  Certification that the person has sold fewer than 30 dogs or cats that year
Reference: Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.35 Recordkeeping requirements.  (1-1-01 Edition, p. 25).

Domain 5; Primary Species – Dog, Secondary Species - Cat

241.
Which of the following tests is the nonparametric equivalent of the randomized block ANOVA for more than two treatment groups?

a. Mann Whitney

b. Friedman

c. Wilcoxon rank sum

d. Kruskal-Wallis

Answer: b.  Friedman

Reference: Festing and Altman.  2002.  Guidelines of the design and statistical analysis of experiments using laboratory animals.  ILAR J 43(4):244-258.

Domain 3

242.
Thigmotactic species benefit from which of the following housing considerations?

a.
Perches

b.
Increased wall space

c.
Individual housing

d.
Group housing

e.
Cage complexities

Answer: b.  Increased wall space
Reference: Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  Chapter 2 – Animal Environment, Housing, and Management, p. 25 (Space Recommendations).

Domain 4

243.
Which of the following animals is covered by the Animal Welfare Act?

a. Rattus norvegicus bred for diabetes research 
b. Python regius used for teaching purposes

c. Ovis aries used for research on animal nutrition

d. Gallus domesticus bred for use in neurobiology study

e. Mesocricetus auratus used for cardiomyopathy research

Answer: e.  Mesocricetus auratus used for cardiomyopathy research

Reference:  Animal Welfare Act, 9 CFR Part 1 – Definitions of Terms, §1.1 Definitions.  (1-1-01 Edition, p. 7).

Domain 5; Secondary Species – Syrian Hamster
244.
Which of the following temperatures is the maximum recommended storage temperature for feeds containing natural ingredients?

a. 60°F (15.5°C)

b. 65°F (18°C)

c. 70°F (21°C)

d. 75°F (24°C)

e. 80°F (27°C)

Answer: c.  70°F (21°C)

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, pp. 916.

Domain 4
245.
Suspicion of which of the following diseases in nonhuman primates DOES NOT require importers to notify the Director of the Centers for Disease Control and Prevention by telephone within 24 hours? 
a.
Mycobacterium tuberculosis  
b.
Yellow fever
c.
Monkeypox
d.
Marburg disease
e.
Ebola
Answer: a.  Mycobacterium tuberculosis 

Reference: 42 CFR, Part 71 – Foreign Quarantine, Subpart F – Importations, §71.53 Nonhuman Primates).  (10-1-03 Edition, p. 433).

Domain 5; Primary Species – Macaques (Macaca spp.), Secondary Species – Baboon (Papio spp.) and Marmoset/Tamarins (Callitrichidae), Tertiary Species – Other Nonhuman Primates
246.
Which of the following laws enacted by Congress require that institutions provide occupational health and safety training for staff that care for or use animals?

a.
Health Research Extension Act and the Laboratory Animal Welfare Act

b.
Health Research Extension Act and the Food Security Act

c.
Laboratory Animal Welfare Act and the Food Security Act

d.
Food, Drug, and Cosmetic Act and the Food Security Act

e.
Occupational Safety and Health Act and the Laboratory Animal Welfare Act

Answer: b.  Health Research Extension Act and the Food Security Act

Reference: Committee on Occupational Health and Safety in the Care and Use of Nonhuman Primates, Institute for Laboratory Animal Research, Division on Earth and Life Studies, National Research Council of the National Academies.  2003.  Occupational Health and Safety in the Care and Use of nonhuman primates.  The National Academies Press, Washington, D. C.  Chapter 8 – Personnel Qualifications, Training, and Continuing Education, p. 121.

Domain 5

247.
A number of performance tests can be used to certify proper functioning of biological safety cabinets.  Which of the following performance tests is an indicator of airflow direction but not velocity?

a. Downflow velocity and volume test

b. Inflow velocity test

c. Airflow smoke patterns test

d. HEPA filter leak test

e. Cabinet leak test

Answer: c.  Airflow smoke patterns test

References: 

1) Richmond JY and McKinnney RW, editors.  U.S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, National Institutes of Health.  2000.  Primary Containment for Biohazards: Selection, Installation and Use of biological Safety Cabinets.  2nd ed.  U.S. Government Printing Office, Washington, D.C.  Section VII – Certification of Biological Safety Cabinets, pp. 31-32.

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, p. 311. (http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm)

Domain 4

248.
Some agricultural research may require the use of metabolism stalls in which an agricultural animal’s lateral and longitudinal mobility is restricted.  What is the recommended preconditioning period to ensure adequate adjustment and comfort of an agricultural animal to the metabolism stall before sample collection starts?

a. At least 3 days

b. At least 5 days

c. At least 7 days

d. There is no recommended preconditioning period as an agricultural animal must be provided with the opportunity daily for unrestrained activity for at least 1 continuous hour during the period of restraint

e. There is no recommended preconditioning period as the preconditioning period length should be subject to Animal Care and Use Committee approval

Answer: e.  There is no recommended preconditioning period as the preconditioning period length should be subject to Animal Care and Use Committee approval.

Reference: Committees to Revise the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching.  1999.  GUIDE For the Care and Use of Agricultural Animals in Agricultural Research and Teaching.  First Revised Edition.  Federation of Animal Science Societies, Savoy, IL.  Chapter 2 – Animal Husbandry Guidelines, p. 17.

Domain 4
249.
All of the following are required to be on a Biohazard Warning Sign posted on an animal room door EXCEPT?

a. Animal species

b. Name of room supervisor

c. Name of principal investigator

d. Emergency telephone number

e. Special requirements for entering room

Answer: a.  Animal species

Reference: 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. 1053.

Domain 4
250.
Which of the following methods of pest control are discouraged or minimized as part of an integrated pest management program within an animal research facility?

a. Trapping

b. Pesticides

c. Exclusion

d. Caulking

e. Freezing

Answer: b. Pesticides

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.   Appendix G – Integrated Pest Management, pp. 383-384. (http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm)

2) Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 2 – Animal Environment, Housing, and Management, pp. 45-46.

Domain 4
END OF EXAM
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