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1. 
An assay was found to have the following sample results: 50 true positives, 1000 true negatives, 10 false negatives, and 5 false positives. What is the positive predictive value of this assay?
a. 83.3%

b. 90.0%

c. 95.2%

d. 99.0%

e. 99.5%

Answer: b. 90.0%
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, pp. 385-386.  

Domain 1
2.
The absence of which of the following features can help distinguish neuropathic from inflammatory chronic pain?

a. After sensations
b. Cold allodynia

c. Heat hyperalgesia

d. Paroxysms

e. Spontaneous pain

Answer: c. Heat hyperalgesia

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 26 – Management of Chronic Pain, p. 585 (Table 26-1).

Domain 2
3.
All of the following are examples of established transplantable tumor models in rabbits EXCEPT?

a.
Brown Pearce carcinoma

b.
Greene melanoma

c.
Shope nephroblastoma
d.
VX-2 carcinoma

Answer: c. Shope nephroblastoma

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. 331, 357.

2)
Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 16 – Rabbit Neoplasia, pp. 476-481. 

Domain 3; Primary Species – Rabbit (Oryctolagus cuniculus)
4.
Which method of feed presentation led to greater weight gains in juvenile Mongolian gerbils?

a. In a J-feeder or the cage floor compared to through a wire bar cage lid

b. In a J-feeder compared to on the cage floor

c. Through a wire-bar cage lid compared to a J-feeder or on the cage floor

d. On the floor compared to a J-feeder

Answer: a. In a J-feeder or the cage floor compared to through a wire bar cage lid
Reference: Mulder et al. 2010. Method of feed presentation affects the growth of Mongolian gerbils. JAALAS 49(1) 36-39.

Domain 4; Secondary Species – Gerbil (Meriones unguiculatus)

5.
According to the Animal Welfare Act and its regulations, the ambient temperature of indoor housing facilities for dogs must not rise above what temperature for more than four consecutive hours?


a.   80°F

b.   85°F

c.   90°F

d.   95°F
Answer:  b. 85°F
Reference:  Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A – Animal Welfare, Part 3 – Standards, Subpart A – Specifications for the Humane Handling, Care, Treatment, and Transportation of Dogs and Cats, §3.2 Indoor housing facilities, (a) Heating, cooling, and temperature. (August 2002 Edition, p. 57)
Domain 5; Primary Species – Dog (Canis familiaris)
6.
Which of the following statements is FALSE regarding training/education as described in the Guide for the Care and Use of Laboratory Animals or the Animal Welfare Act and its regulations?

a. Institutions are responsible for providing adequate training of IACUC committee members

b. The AV and the IACUC are responsible for determining that personnel performing surgical procedures are appropriately qualified and trained in the procedures

c. Veterinarians providing health care for laboratory animals must be graduates of U.S. veterinary schools

d. All research personnel should receive institutional training in animal care and use legislation

e. Training must be pertinent to the species and studies in an institution.

Answer: c. Veterinarians providing health care for laboratory animals must be graduates of U.S veterinary schools.

References:

1) Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.31(d)(vii) Institutional animal care and use committee and 2.32 Personnel qualifications (1-1-01 Edition, p.14.)
2) Institute for Laboratory Animal Research. 2011. Guide for the Care and Use of Laboratory Animals Academies Press: Washington, D.C. Chapter 2 – Animal Care and Use Program, pp. 15-17, and Chapter 4 – Veterinary Care, p. 116.

Domain 6

7. 
Which of the following statements best describes Saimirine herpes virus 1?

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

b. Alpha herpes virus that causes severe disease in tamarins

c. Gamma herpes virus that causes severe disease in tamarins

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

e. Betaherpes virus that causes cytomegaly

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

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. 746-748. 
Domain 1; Secondary Species – Marmoset/Tamarins (Callitrichidae)

8.
Which of the following species are monogamous and used to study neuropepetides and their control in complex behaviors such as pair bonding, paternal and maternal care, and mate-guarding?

a. Dipodomys spectabilis

b. Microtus ochrogaster

c. Microtus pennsylvanicus 

d. Octodon degus

Answer: b. Microtus ochrogaster
References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 7 – Biology and Diseases of Other Rodents, pp. 259-260, 280, 284
2) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 44 – Degu, pp. 1047-1049; Chapter 48 – Kangaroo Rat, p. 1101;
Domain 3; Tertiary Species – Other Rodents

9. 
For which of the following species is semen collection not possible using an artificial vagina?

a.
Rabbit

b.
Bull

c.
Dog

d. 
Mouse

e.
Semen can be collected from all of the above with this technique

Answer: d. Mouse

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. 1025 
Domain 4; Primary Species - Mouse (Mus musculus)

10.  
How long does an institution that has received deferred accreditation by AAALAC, International have to correct mandatory deficiencies?

a.  
30 days

b.
2 months

c.  
6 months

d.  
1  year

e.  
Until the next annual report is due

Answer: b. 2 months

Reference: http://www.aaalac.org/accreditation/categories.cfm
Domain 5

11. 
Which of the following is a characteristic of spontaneous atrial thrombosis in hamsters?

a. Increased levels of C reactive protein

b. Males usually affected earlier than females

c. Marked subcutaneous edema

d. Often subclinical

e. Right auricle and atrium most commonly involved

Answer: c. Marked subcutaneous edema
References: 

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 3 – Hamster, p. 202.
2) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents. Academic Press: San Diego, CA. Chapter 33 – Non-Infectious Diseases, pp. 869-870
Domain 1; Secondary Species – Syrian Hamster (Mesocricetus auratus) and Tertiary Species – Other Rodents

12.
Which of the following was in the previously available formulation of the anesthetic Saffan and caused histamine release in dogs?

a. Alphaxalone

b. Cremophor

c. Alphadolone

d. Ethanol

e. Vaseline

Answer: b. Cremophor                 


References:  

1)  
Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Academic Press, San Diego, CA.  Chapter 13 – Anesthesia and Analgesia in Dogs and Cats, p. 373.
2)
Paul A. Flecknell.  2009. Laboratory Animal Anaesthesia, 3rd edition.  Academic Press: San Diego, CA.   Chapter 6 – Anaesthesia of Common Laboratory Species: Special Considerations, p. 220.
Domain 2; Primary Species –Dog (Canis familiaris)

13.
Which of the following rodents is susceptible to tumor induction by simian virus 40 (SV40) of monkey?


a.   Cynomys ludovicianus


b.   Dipodomys spp.

c.   Mesocricetus auratus


d.   Peromyscus leucopus
Answer:  c. Mesocricetus auratus

References:  

1) Swain et al. 2012. Effects of route of inoculation and viral genetic variation on antibody responses to polyomavirus SV40 in Syrian Golden hamsters. Comp Med 62(5):400-408.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Diseases of Hamsters, p. 169. 

3) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 34 – The Experimental Use of Syrian Hamsters, p. 878.

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

14.
Which of the following statements is TRUE regarding environment enhancement to promote psychological well-being for nonhuman primates (NHPs)?

a. 
Physical environment of the primary enclosure does not need environmental enrichment if nonhuman primates are pair-housed
b.  
Individually housed NHP’s must be able to see and hear NHP’s of their own or compatible species unless the attending veterinarian determines that it would endanger their health, safety, or well-being

c.  
Great apes weighing over 100 lbs must have special provisions for additional opportunities to express species-typical behavior

d. 
Any exemption given by the attending veterinarian from participation in the environment enhancement plan must be reviewed at least every 60 days by the attending veterinarian
Answer:  b. Individually housed NHP’s must be able to see and hear NHP’s of their own or compatible species unless the attending veterinarian determines that it would endanger their health, safety, or well-being

References:  

1) Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A, Part 3 – Standards, Subpart D – Specifications for the Humane Handling, Care, Treatment, and Transportation of Nonhuman Primates, §3.81 Environment enhancement to promote psychological well-being (August 2002 Edition, pp. 94-95)

2) DiVincenti and Wyatt. 2011. Pair housing of Macaques in research facilities: A science-based review of benefits and risks. JAALAS 50(6):856-863.

Domain 4

15.
What is the primary source of a major glycoprotein allergen from Oryctolagus cuniculus? 

a.
Dander

b.
Fur

c.
Saliva

d.
Urine

Answer: b. Fur
Reference: 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. 56.
Domain 5; Primary Species – Rabbit (Oryctolagus cuniculus)

16.
A Landrace pig presents with a high rectal temperature and tachycardia when induced with halothane anesthesia. What would be the most probable diagnosis and the clinicopathologic abnormalities observed?
a. Edema disease; hypoglycemia, hyperkalemia, metabolic alkalosis, myoglobinemia

b. Edema disease; hyperglycemia, hyperkalemia, metabolic acidosis, myoglobinemia

c. Malignant hyperthermia; hypoglycemia, hyperkalemia, metabolic alkalosis, myoglobinemia 

d. Malignant hyperthermia; hyperglycemia, hyperkalemia, metabolic acidosis, myoglobinemia

Answer: d. Malignant hyperthermia; hyperglycemia, hyperkalemia, metabolic acidosis, myoglobinemia
Reference: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press:  San Diego, CA. Chapter 15 – Biology and diseases of Swine, p. 662
2) Fish, RE, Brown, MJ, Danneman, PJ, Karas, AZ, eds. 2008. Anesthesia and Analgesia in Laboratory Animals, 2nd edition. Academic Press: San Diego, CA.  Chapter 15 – Anesthesia and Analgesia in Swine, pp. 425-426.
Domain 1; Primary Species – Pig (Sus scrofa)
17. 
Which of the following laboratory animals is a commonly used model of human otitis media?

a. Cat

b. Chinchilla 

c. Degu

d. Gerbil

e. Rabbit

Answer:  b. Chinchilla

References:

1)  
Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 18 – The Rabbit as an Experimental Model, pp. 542; Chapter 43 – Chinchillas as Experimental Models, pp. 1010-1011; Chapter 44 – Degu, pp. 1047-1049; Chapter 52 – Gerbils, pp. 1146-1149
2)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 7 – Biology and Diseases of other Rodents, pp. 275-276,284,  286; Chapter 9 – Biology and Diseases of Rabbits, pp. 330-331; Chapter 12 – Domestic Cats as Laboratory Animals, pp. 460-462

Domain 3; Tertiary Species – Other Rodents

18.
How frequently does a tuberculin test need to be administered during quarantine of nonhuman primates?

a. Every 5 to 7 days for the duration of the quarantine

b. Every two weeks for the duration of the quarantine

c. Once after arrival

d. Twice, once after arrival and once before release from quarantine

e. There is no need for tuberculin testing

Answer: b. Every two weeks for the duration of the quarantine                 


References:  

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

2) Roberts and Andrews. 2008. Nonhuman primate quarantine: its evolution and practice. ILAR J 49(2):145–156.
3) 42 CFR, Part 71 – Foreign Quarantine, Subpart F – Importations, §71.53 Nonhuman Primates.  (10-1-03 Edition, p. 433)
4) http://www.cdc.gov/animalimportation/lawsregulations/nonhuman-primates/nprm/questions-answers-importers.html

Domain 4

19.
According to the Animal Welfare Act and its regulations, how often must the attending veterinarian review exemptions of individual nonhuman primates from participation in the facility’s environmental enhancement plan if the basis for such an exemption is not a permanent condition?
a. At  least every 15 days

b. At least every 30 days

c. At least every 60 days

d. At least every 90 days

e. At least every 6 months

Answer: b. At least every 30 days

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies Affecting the Use of Laboratory Animals, p. 24
2) Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart D – Specifications for the humane handling, care, treatment, and transportation of nonhuman primates, §3.81(e) Environment enhancement to promote psychological well-being (1-1-01 Edition, p. 83)

Domain 5
20.
What is the primary causative agent of enterotoxemia in rabbits?

a. Clostridium spiroforme     

b. Salmonella enteritidis 

c. Clostridium difficile

d. Pateurella multocida

e. Escherichia coli  

Answer: a. 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, pp. 339-340, 342-343.

2) Suckow MA, Stevens KA, Wilson RP, eds. 2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents. Academic Press: San Diego, CA. Chapter 13 - Bacterial Diseases, p. 314.

3) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa. Chapter 6 – Rabbit, pp. 264-271, 273-275
Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)

21.  
According to the 2007 AVMA Guidelines on Euthanasia, which of the following inhalant anesthetics should not be used alone for animal euthanasia?

a. Enflurane

b. Halothane

c. Isoflurane

d. Nitrous oxide

Answer: d. Nitrous oxide

References: American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), p. 6-7,  (http://www.avma.org/issues/animal_welfare/euthanasia.pdf )

Domain 2

22. 
Which of the following statements best describes whole body plethysmography?

a. 
Invasive, direct method of studying respiratory function in animals

b. 
Invasive, direct method for studying cardiac output in animals

c. 
Noninvasive, indirect method of studying respiratory function in animals

d. 
Noninvasive, indirect method of studying cardiac output in animals

Answer: c. Noninvasive, indirect method of studying respiratory function in animals

1) References:

2) Raşid et al. 2012. Assessment of routine procedure effect on breathing parameters in mice by using whole-body plethysmography. JAALAS 51(4):469-474

3) Foster et al. 2008. Whole-body plethysmography in African green monkeys (Chlorocebus aethiops) with and without jackets. JAALAS 47(5):52-55

Domain 3
23.
According to the Guide of the Care and Use of Laboratory Animals, solid-bottom caging, bottles, and sipper tubes should be sanitized at least how often?

a. At least once a day

b. At least once a week

c. At least once every two weeks

d. At least once  a month

Answer: b. At least once a week

Reference: National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter 3 - Environment, Housing and Management, p. 70
Domain 4

24.
According to the Guide for the Humane Transportation of Research Animals and the Animal Welfare Act, ventilation openings located on two opposing walls of the primary enclosure used to transport live dogs must meet all of the following requirements EXCEPT?

a. At least one third of the ventilation area must be located on the upper half of the primary enclosure

b. Openings must be at least 16% of the surface area of each wall

c. Projecting rims be located on the exterior of each enclosure wall lacking a ventilation opening

d. Total combined surface area of the ventilation openings must be at least 14% of the total combined surface area of all the walls of the primary enclosure

Answer: c. Projecting rims be located on the exterior of each enclosure wall lacking a ventilation opening

References: 

1) National Research Council. 2006. Guide for the Humane Transportation of Research Animals. Washington, DC: National Academy Press. Appendix A- Summary of the Animal Welfare Act Regulations Pertaining to Transportation. p. 99.

2) Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart A – Specifications for the humane handling, care, treatment, and transportation of dogs and cats, §3.14(c)(1)(i-iv)(2) Primary enclosures used to transport live dogs and cats.  (1-1-00 Edition, p. 55).
Domain 5; Primary Species - Dog (Canis familiaris)
25.
A technician at your facility wants to take the CMAR exam. She has a bachelor’s degree in animal science, has worked at your facility for 5 years, and has been as a manager of colony resources for the past 3 years.  Does she qualify for taking this exam? Why or why not.
a. No; does not have the necessary formal education

b. No; does not have the necessary experience working in a laboratory animal facility
c. No; does not have the necessary experience working in a managerial capacity in a laboratory animal facility

d. Yes; meets all necessary requirements and qualifies to take the exam

Answer: d. Yes; she meets all necessary requirements and qualifies to take the exam
Reference: http://www.aalas.org/certification/cmar.aspx
Domain 6
26. 
All of the following factors have been associated with a greater incidence of chronic progressive nephropathy in rats EXCEPT?
a. Dietary restriction

b. Fisher 344 and Sprague-Dawley strains

c. Increased age

d. Male sex

Answer: a. Dietary restriction
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. 157.  

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

3) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 15 – Metabolic, Traumatic, and Miscellaneous Diseases, pp. 525-526.

Domain 1; Primary Species – Rat (Rattus norvegicus)

27.
“C” is used as the approved standard abbreviation for which of the following mouse strains?


a.   C3H

b.   CBA


c.   BALB/c


d.   C57BL
Answer:  c. BALB/c

References:  

1) Pritchett-Corning et al. 2011. Guidebook on Mouse and Rat Colony Management. Charles River Laboratories, Part 5 – Laboratory Mouse and Rat Nomenclature, p. 81. 

2) http://jaxmice.jax.org/support/nomenclature/hints.html#hybrid

3) Currer JM et al. 2009. Handbook on Genetically Standardized Mice, 6th Edition. The Jackson Laboratory: Bar Harbor, Maine. Chapter 3 – Categories of Laboratory Mice – Definitions, Uses, Nomenclature, p. 34.

4) International Committee on Standardized Genetic Nomenclature for Mice and Rat Genome and Nomenclature Committee. Guidelines for Nomenclature of Mouse and Rat Strains. October 2011. 
http://www.informatics.jax.org/mgihome/nomen/strains.shtml#nois

Domain 3; Primary Species – Mouse (Mus musculus)

28. 
Which of the following species requires sand bathing in order to keep their coats from becoming oily?

a. Mastomys natalensis

b. Meriones unguiculatus

c. Mesocricetus auratus

d. Microtus californicus

Answer: b. Meriones unguiculatus
References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Diseases of Hamsters, pp. 178-179; Chapter 7 – Biology and Diseases of Other Rodents, pp. 276-277, 281, 283

2) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 52, p. 1138

Domain 4; Secondary Species – Gerbil (Meriones unguiculatus)

29.
According to the Animal Welfare Act and its regulations, each nonhuman primate must be offered food and potable water within _______ hours before being transported in commerce.

a. 1

b. 2

c. 4

d. 8

e. 12

Answer: c. 4

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 Food and Water Requirements. (11-01-05 Edition, p.102)
Domain 5
30.
Which of the following inbred strains of rats has congenital genitourinary anomalies?

a. 
ACI 

b. 
BUF

c. 
F344

d. 
LEW

Answer: a. ACI

References: 

1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds. Laboratory Animal Medicine 2nd edition. Academic Press: San Diego, CA. Chapter 4 - Biology and Diseases of Rats, p. 122 (Table I)

2)
www.harlan.com/products_and_services/research_models_and_services/research_models/aci_inbred_rat.hl 

Domain 1; Primary Species – Rat (Rattus norvegicus)

31.
How many minutes after immersion in 1 or 3 g/L of tricaine methanesulfonate does CNS depression in frogs occur?  

a. 15 

b. 30

c. 60 

d. 120

e. 240 

Answer:  b. 30

Reference: Lalonde-Robert et al. 2012. Electroencephalographic and physiologic changes after tricaine methanesulfonate immersion of African clawed frogs (Xenopus laevis).  JAALAS 51(5):622-627. 
Domain 2; Secondary Species – African Clawed Frog (Xenopus spp.)
32.        Which of the following rodents is used as a model to study monkeypox virus in the laboratory?

a. Cynomys ludovicianus 

b. Geomys bursarius

c. Graphiurus kelleni
d. Marmota monax
e. Sigmodon hispidus
Answer:  c. Graphiurus kelleni
References:  

 1)
Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 47 - Dormouse, pp. 1089, 1092. 
2)
Kastenmayer et al. 2010. Management and care of African dormice (Graphiurus kelleni). JAALAS 49(2):173-176.

3)
http://edocket.access.gpo.gov/2003/03-27557.htm

Domain 3; Tertiary Species – Other Rodents

33.  
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
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. 923. 

2) http://www.triatek.com/products/Venturi-Valve.html

3) http://www.tsi.com/en-1033/products/2266/venturi_valves.aspx

Domain 4

34.
According to the Animal Welfare Act and its regulations, which of the following is TRUE regarding the membership of the IACUC?

a. 
The Committee shall be composed of a Chairman and at least one other additional member

b. 
If the Committee consists of more than three members, not more than two members shall be from the same administrative unit of the facility

c. 
A Doctor of Veterinary Medicine is not required to be one of the Committee members

d. 
At least one member shall not be affiliated in any way with the facility other than as a Committee member
Answer: d. At least one member shall not be affiliated in any way with the facility other than as a Committee member
Reference: Animal Welfare Act, 9 CRF Part 2 – Regulations, Subpart C – Research Facilities, §2.31 (b)(1-4) Institutional Animal Care and Use Committee (IACUC). (1-1-05 Edition, p.33)

Domain 5

35.
Exposure to which of the following materials has been implicated in zinc toxicosis in ferrets?

a. Acrylics 

b. Copper

c. Galvanized steel

d. Polyethylene

e. Stainless steel 

Answer: c. Galvanized steel
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, p. 507.  

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

36.
Which of the following is TRUE only for lentiviral vectors when compared to adenovirus and other adeno-associated viral vectors?

a. Achieve transient expression in dividing cells

b. Achieve transient expression in nondividing cells

c. Achieve stable expression in dividing cells

d. Achieve stable expression in nondividing cells

Answer:  c. Achieve stable expression in dividing cells

Reference:  Reuter et al. 2012. Assessment of hazard risk associated with the intravenous use of viral vectors in rodents. Comp Med 62(5):361-370 (Figure 1).
Domain 3

37.
Which of the following is FALSE regarding the use of corncob bedding for housing rats?

a. Contains minimal dust

b. Is preferred over other bedding materials by rats

c. Produces negligible levels of ammonia within the cage 

d. Reduces spread of allergens

Answer:  b. Is preferred over other bedding materials by rats

Reference: Leys et al. 2012. Rats housed on corncob bedding show less slow–wave sleep. JAALAS 51(6):764-768.
Domain 4; Primary Species – Rat (Rattus norvegicus)

38.
The UN 3373 label must be displayed on the outer container on two opposite sides when packaging and shipping which of the following types of biological materials?

a. 
Category A infectious substance

b. 
Category B infectious substance

c. 
Diagnostic specimens

d. 
Genetically modified organisms

Answer: b. Category B infectious substance

References: 

1) http://www.ncsu.edu/ehs/dot/Bio_shipping.pdf

2) World Health Organization. 2011. Guidance on regulations for the Transport of Infectious Substances 2011-2012, p. 5. (http://www.who.int/ihr/publications/who_hse_ihr_20100801_en.pdf)  
Domain 5

39.
Which of the following mouse strains is predisposed to developing spontaneous myocardial calcification?

a. 129

b. BALB/c

c. C57BL/6

d. FVB

e. NZB

Answer: b. BALB/c

Reference: 

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

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 2 – Mouse Physiology, p. 27.

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. 105-106.

Domain 1; Primary Species – Mouse (Mus musculus)

40.
Which of the following analgesics can cause gastrointestinal ulceration in rats?

a.  
Carprofen

b.  
Ketoprofen

c.  
Tylenol

d.  
Ibuprofen

Answer:  b. Ketoprofen

References:  

1) Shientag et al. 2012. A therapeutic dose of ketoprofen causes acute gastrointestinal bleeding, erosions, and ulcers in rats. Comp Med 51(6):832-841.

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. 272-273, 277
Domain 2; Primary Species – Rat (Rattus norvegicus)

41.
Habituation of adult New Zealand white rabbits to routine laboratory handling by humans may result in which one of the following?

a. Behavior consistent with an increase in human-directed fear 

b. Behavior consistent with a reduction in human-directed fear

c. Decreased compliance during routine laboratory handling

d. No change in behavior since adult rabbits cannot be habituated to handling by humans

Answer: b. Behavior consistent with a reduction in human-directed fear

References: 

1) Swennes et al. 2011. Human handling promotes compliant behavior in adult laboratory rabbits. JAALAS 50(1):41-45

2) National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter 3 – Environment, Housing, and Management, pp. 64-65.

Domain 3; Primary Species – Rabbits (Oryctolagus cuniculus)

42.
With a water temperature of 28.5oC, how many minutes after fertilization does it take for the first embryo cleavage in zebrafish to occur?

a. 15

b. 30

c. 45

d. 60 

e. 75 

Answer: c. 45             


Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 19 – Biology and Diseases of Zebrafish, p. 863.

Domain 4; Secondary Species – Zebrafish (Danio rerio)
43.
According to the 2007 AVMA Guidelines on Euthanasia, which of the following agents or methods is a conditionally acceptable method of euthanasia for fish?
a. Carbon dioxide

b. Barbiturates

c. Benzocaine hydrochloride

d. Decapitation and pithing

e. Inhalant anesthetics

Answer: d. Decapitation and pithing

References:

1) American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), pp. 20, 28,

(http://www.avma.org/issues/animal_welfare/euthanasia.pdf).

2) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Academic Press, San Diego, CA. 21 – Anesthesia and Restraint of Laboratory Fish, pp.532-533.

Domain 5; Secondary Species – Zebrafish (Danio rerio) and Tertiary Species – Other Fish

44.
All of the following statements are true about splay leg in rabbits EXCEPT?

a. Affected rabbits cannot abduct their limbs

b. Animals are most commonly affected in the right rear limb

c. Young kits 3 to 4 weeks of age are most commonly affected

d. The semimembranosus muscle is abnormal, with smaller fibers and abnormal mitochondria

e. Typical clinical signs are secondary to femoral endotorsion

Answer: a. Affected rabbits cannot abduct their limbs

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. 354-355.

2) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 17 – Mycoses and Non-Infectious Diseases, pp. 511-512.

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)
45.
Which of the following cell types form the lateral line in fish and amphibians?

a. Neuromast    

b. Fibroblast 

c. Chondrocytes 

d. Endothemast 

e. Astrocytes  

Answer: a. Neuromast                 


Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 17 – Biology and Diseases of Amphibians, p. 802.

Domain 3; Tertiary Species – Other Amphibians and Other Fish

46.
According to the Guide for the Care and Use of Laboratory Animals, what is the minimum recommended floor space for a 3 kg cat?

a. 4 ft2
b. 1.5 ft2
c. 5 ft2
d. 3 ft2
e. 2 ft2
Answer: d. 3 ft2
References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 12 – Domestic Cats as Laboratory Animals, p. 464.

2)
National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter 3 – Environment, Housing, and Management, p 59.

Domain 4; Secondary Species – Cat (Felis domestica)

47.
Which one of the following DOES NOT apply to a Foreign Assurance required for institutions outside the U.S. that receive PHS funds directly through a grant or contract award or that receive PHS funds indirectly (named as a performance site by a primary awardee institution)?

a. Before submitting a grant application to NIH for the first time, a foreign institution must apply for an OLAW-approved animal welfare assurance

b. OLAW will contact the awardee institution to negotiate whether a Foreign Assurance is required

c. The funding component or Institute in NIH will notify OLAW that an Assurance is required for the pending award

d. Foreign institutions should not submit an Assurance unless requested to do so by OLAW
e. Foreign Assurances are renewed only if the institution has current PHS funding

Answer:  a. Before submitting a grant application to NIH for the first time, a foreign institution must apply for an OLAW-approved animal welfare assurance

References:
1) Office of Laboratory Animal Welfare, Obtaining an Assurance. http://grants.nih.gov/grants/olaw/obtain_assurance.htm

2) National Institutes of Health (NIH), Change In Criteria For Renewal of Animal Welfare Assurances For Foreign Institutions.For Notice of Intent to Publish, replace “TITLE OF RFA (ACTIVITY CODE)” with the actual title of the RFA and the activity code.  For other Notices, replace text above with title of notice.

  Notice Number: NOT-OD-12-081, Release Date: March 8, 2012.
Domain 5 

48.
Which of the following is the most frequently occurring tumor in most rat stocks and strains?

a. Squamous cell carcinoma

b. Melanoma

c. Fibroadenocarcinoma

d. Mammary fibroadenoma

e. Papilloma

Answer: d. Mammary fibroadenoma

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. 154-156.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 – Rat, pp. 169-176.

3) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 14 – Neoplastic Disease, pp. 501-502.

Domain 1; Primary Species – Rat (Rattus norvegicus)
49.
Neuroleptanalgesia refers to a combination of what two types of drugs?

a. Barbiturate and dissociative agent

b. Opioid analgesic and dissociative agent

c. Opioid analgesic and imidazole 5-carbonic acid derivative

d. Opioid analgesic and tranquilizer

Answer: d. Opioid analgesic and tranquilizer
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 2 – Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers, pp. 64-65.
Domain 2

50.
Which of the following rat strains is an animal model for Type 1 diabetes?


a.   Zucker

b.   BN 

c.   Dahl


d.   BBDP 
Answer:  d. BBDP 

References:  

1) Grant et al. 2012. Development of standardized insulin treatment protocols for spontaneous rodent models of type 1 diabetes. Comp Med 62(5):381-390.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 4 – Biology and Diseases of Rats, pp. 122, 152. 

3) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 23 – Spontaneous, Surgically and Chemically Induced Models of Disease, pp. 714-717.

Domain 3; Primary Species – Rat (Rattus norvegicus)

51.
Which of the following is a common husbandry and management consideration when working with cotton rats?

a. May spin when picked up by tail and have tail slip

b. Specialized nutritional requirements

c. Eusocial behavior

d. Requirement for large, reinforced plastic cages instead of standard caging

Answer: a. May spin when picked up by tail and have tail slip 

Reference: 

1) Ayers et al. 2012. Alternatives to retroorbital blood collection in hispid cotton rats (Sigmodon hispidus).  JAALAS 51(2):239-245 

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 7 - Biology and Diseases of Other Rodents, pp. 270- 271.  

Domain 4; Tertiary Species - Other Rodents

52. 
Individual animals experiencing pain or distress, which is alleviated with anesthetics, analgesics, sedatives and/or tranquilizers should be reported in which of the following columns of the annual report to the USDA (APHIS Form 7023)?
a.  
A

b.
B

c.  
C

d.  
D

e.  
E

Answer:  d. D

Reference: USDA Animal and Plant Health Inspection Service Animal Care Policy Manual.  Policy # 11 – Painful / Distressful Procedures.  April 14, 1997 


(http://www.aphis.usda.gov/animal_welfare/downloads/policy/policy11.pdf
Domain 5

53.
Which of the following is the only hamster species reported to develop atypical fibrosarcoma?
a. Cricetus cricetus
b. Cricetulus griseus
c. Mesocricetus auratus
d. Phodopus sungorus
Answer: d. Phodopus sungorus
References:
1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 5 - Biology and Diseases of Hamsters, pp. 186-187, 193, 195-197.

2) Kondo et al.  2011. Atypical fibrosarcomas derived from cutaneous ganglion cell-like cells in 2 domestic Djungarian hamsters (Phodopus sungorus). JAALAS 50(4):523-525.
3) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA. Chapter 33 – Non-Infectious Diseases, p. 872; Chapter 35 – The Chinese or Striped-Back Hamster, pp. 911-912; Chapter 36 – The European Hamster, p. 929; Chapter 37 – Other Hamsters, pp. 937-938
Domain 1; Tertiary Species – Other Rodents
54.
Which of the following rats is a spontaneous model for hypertension?

a. BN

b. BUF

c. 
F-344

d. 
SHR

e. 
WF

Answer:  d. SHR
References: 

1) Azar et al. 2012. Effects of Cage Enrichment on Heart Rate, Blood Pressure, and Activity of Female Sprague-Dawley and Spontaneously Hypertensive Rats at Rest and after Acute Challenges. JAALAS 51(3):339-344

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 Disease of Rats, p.122

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

Domain 3; Primary Species – Rat (Rattus norvegicus)

55. 
What is the gestation period of Mesocricetus auratus?
a. 
15-18 days

b. 
18-21 days

c. 
20-21 days

d. 
31-32 days

e. 
59-72 days

Answer:   a. 15-18 days

References:
1)
Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 56 – Normative Values, p. 1234.

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Diseases of Hamsters, p. 175.

Domain 4; Secondary Species – Syrian Hamster (Mesocricetus auratus)

56.
Which of the following guidelines concerning the use of non-pharmaceutical-grade chemicals in studies conducted with experimental animals IS NOT described in the most current version of the Guide for the Care and Use of Laboratory Animals?

a. Non-pharmaceutical-grade chemicals should only be used when pharmaceutical-grade chemicals are not available

b. Use of non-pharmaceutical-grade chemicals should be described and justified in the IACUC-approved protocol

c. If non-pharmaceutical-grade chemicals are used, consideration should be given to such things as the grade, purity, sterility, pH, pyrogenicity, osmolality and compatibility of the chemical

d. If a non-pharmaceutical-grade chemical is to be used, consideration should be given to animal welfare and scientific issues relating to its use

e. There are no restrictions on the use of non-pharmaceutical-grade chemicals

Answer: e. There are no restrictions on the use of non-pharmaceutical-grade chemicals

Reference:  Institute for Laboratory Animal Research, Division on Earth and Life Studies, The National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals.  The National Academies Press: Washington, D.C. Chapter 2 – Animal Care and Use Program, p. 31.
Domain 5

57.
In addition to obesity, glucose intolerance, and insulin resistance, which of the following are also considered components of metabolic syndrome in pigs?

a. Hypertension, dyslipidemia

b. Hyperglycemia, anemia

c. Leukocytosis, hypertriglyceridemia

d. >10% weight loss, elevated high density lipoproteins

e. Decreased low density lipoproteins, >10% weight gain

Answer:  a. Hypertension, dyslipidemia

Reference: Neeb et al. 2010. Metabolic syndrome and coronary artery disease in Ossabaw compared with Yucatan swine. Comp Med 60(4):300-315. 
Domain 1; Primary Species – Pig (Sus scrofa)

58. 
According to the 2007 AVMA Guidelines on Euthanasia, which of the following is TRUE regarding the use of cervical dislocation as a method of euthanasia?

a. 
Conditionally acceptable for rats weighing less than 0.25 kg

b. 
Acceptable for small birds

c. 
Rabbits <1 kg must be sedated or anesthetized regardless of the technical proficiency of the individual utilizing this method

d. 
Mode of action is direct depression of brain

Answer: d. Mode of action is direct depression of brain
Reference: American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), pp. 14, 28-29, 32 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf). 
Domain 2
59.
Which one of the following is a potential adverse event resulting from administration of Complete Freund’s Adjuvant?

a. Blindness

b. Granulomas 

c. Immunosuppression

d. Impotency

e. Respiratory distress

Answer: b. Granulomas 
References: 

1) ARAC. 2010. Guidelines for the Use of Adjuvants in Research. NIH Intramural Guidelines. (http://www.fcf.usp.br/Apresentacao/Colegiados/CEUA/Legislacao/uso%20de%20adjuvantes.pdf)
2) Halliday et al. 2004. Effects of Freund's complete adjuvant on the physiology, histology, and activity of New Zealand white rabbits. JAALAS 43(1):8-13

3) Hill et al. 2006. Posterior paresis and osteolysis in guinea pigs (Cavia porcellus) secondary to Freund’s adjuvant immunization. JAALAS 45(2):53-56

Domain 3

60.
Which of the following is a diet in which the ingredients are listed but the quantitative ingredient formulation is not publicly available?

a.
Open-formula diet

b.
Closed-formula diet

c.
Semi-closed formula diet

d.
Fixed-formula diet

e.
Constant nutrition diet

Answer:  b. Closed-formula diet

References: 

1) Barnard et al. 2009. Open- and closed-formula laboratory animal diets and their importance to research.  JAALAS 48(6):709-713.

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 10 - Nutrition, pp. 351-353.  

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

Domain 4
61.
Which of the following species would be regulated by the United States Department of Agriculture?

a. Meleagris gallopava as a model of dilated cardiomyopathy

b. Aplysia californica to in a behavior study for memory learning 

c. Equis caballus to teach an undergraduate class handling techniques

d. Suncus murinus to test the efficacy of novel antiemetics 

e. Capra hircus to study the feed efficiency of a new maintenance diet 

Answer: d. Suncus murinus to test the efficacy of novel antiemetics 

References:

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

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

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

(http://www.aphis.usda.gov/publications/animal_welfare/content/printable_version/faq_awa.pdf)
Domain 5; Tertiary Species - Other Rodents

62.  
Which of the following work experiences WOULD NOT count towards eligibility for AALAS certification?

a.  
Cagewash operations

b.  
Clinical pathology laboratory duties

c.  
Driving delivery vehicles 

d.
Procurement of laboratory animals

e.
Quality assurance functions that relate to laboratory animal science

Answer:  c. Driving delivery vehicles

Reference: http://www.aalas.org/pdf/Tech_Cert_handbook.pdf (p. 3)
Domain 6

63.
Which of the following etiologic agents is the cause of guinea pig inclusion conjunctivitis?

a. Adenovirus

b. Chlamydophilia caviae

c. Bordetella bronchiseptica

d. Klossiella cobayae

e. Herpesvirus

Answer: b. Chlamydophilia caviae
References

1) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 23 – Infectious Diseases, pp. 638-641, 650-654 , 667-668

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 4 - Guinea Pig, pp. 221-222, 226-229, 236-237.

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, pp. 212-213, 220-222, 224-225. 

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

64. 
Marmota monax is a research model for which of the following human conditions?

a. 
Human hepatitis A virus

b.
Human hepatitis B virus

c. 
Human hepatitis C virus

d.
Gall stones

e.
Periodontal disease

Answer:   b. Human hepatitis B virus

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 7 – Biology and Diseases of other Rodents, pp. 254-255, 268; Chapter 8 – Woodchucks as Laboratory Animals, pp. 310, 321-322
Domain 3; Tertiary Species – Other Rodents
65.
Which of the following best represents the hearing range of the mouse?

a. 
1 to 100 kHz

b. 
10 to 1000 Hz

c. 
100 to 1000 kHz

d. 
1 to 100 Hz

Answer: a. 1 to 100 kHz

References: 

1) 
Reynolds et al. 2010. Noise in a laboratory animal facility from the human and mouse perspectives. JAALAS 49(5):592-597.

2) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 29 – Factors That May Influence Research, p. 1150

Domain 4; Primary Species – Mouse (Mus musculus)
66.
The Animal Welfare Act gives the Secretary of Agriculture the authority to establish rules, regulations, or orders regarding all of the following EXCEPT?

a. Animal care

b. Animal housing

c. Animal transportation standards

d. Design or performance of research protocols involving animals

Answer: d. Design or performance of research protocols involving animals

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies Affecting the Use of Laboratory Animals, p. 20. 
Domain 5

67. 
In the nitrogen or nitrification cycle within the biofilter of a zebrafish housing system, ________ converts ammonia into nitrite and ________ converts nitrite to nitrate.
a. 
Nitrobacter, Edwardsiella

b. 
Nitrobacter, Nitrosomonas

c. 
Nitrosomonas, Edwardsiella

d. 
Edwardsiella, Nitrobacter

e. 
Nitrosomonas, Nitrobacter

Answer: e. Nitrosomonas, Nitrobacter

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 Zebrafish, p. 869

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

Domain 4; Secondary Species – Zebrafish (Danio rerio)
68.
What does the Richmond Agitation-Sedation scale subjectively assess?

a. Body temperature  

b. Body weight   

c. Facial expressions  

d. Level of consciousness 

e. Vocalizations   

Answer: d. Level of consciousness                 


Reference: Leyden and Hanneman. 2012. Validity of the modified Richmond agitation-sedation scale for use in sedated, mechanically ventilated Swine. JAALAS 51(1):63-68.

Domain 2

69. 
Which of the following species are used to study prion diseases because of their susceptibility to scrapie, transmissible mink encephalopathy and Gestmann-Staussler syndrome? 

a. Cavia porcellus 

b. Meriones unguiculatus 

c. Mesocricetus auratus 

d. Mystromys albicaudatus 

e. Octogon degu 

Answer: c. Mesocricetus auratus
References: 
1)  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Diseases of Hamsters, p. 170; Chapter 6 – Biology and Diseases of Guinea Pigs, p. 204; Chapter 7 – Biology and 
Diseases of Other Rodents, pp. 273, 275-276, 284

2) 
Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 34 – The Experimental Use of Syrian Hamsters, p. 894.

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

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

a. Aotus trivirgatus

b. Callithrix jacchus

c. Macaca fascicularis

d. Pan troglodytes

Answer: a. Aotus trivirgatus
Reference: Institute for Laboratory Animal Research. 2011. Guide for the Care and Use of Laboratory Animals Academies Press: Washington, D.C. Chapter 4 – Veterinary Care, p. 112.
Domain 4; Secondary Species – Squirrel Monkey (Saimiri sciureus) and Tertiary Species – Other Nonhuman Primates

71.
According to the Animal Welfare Act and its regulations, is flooding of prairie dog towns an acceptable capture method of prairie dogs? 
a. Acceptable as long as there is an IACUC approved protocol

b. Acceptable as long as the animals are treated humanely and do not show signs of distress

c. Not acceptable

d. Animal Welfare Act and its regulations are unclear on this issue

Answer: c. Not acceptable

References: 

1) USDA Animal and Plant Health Inspection Service Animal Care Policy Manual.  Policy # 19:  Capture Methods of Prairie Dogs  March 25, 2011.

(http://www.aphis.usda.gov/animal_welfare/policy.php?policy=19)

2) Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.131(a)(1)  Handling of animals and  §2.126  Access and inspection of records and property (1-1-01 Edition, pp. 39-40)
Domain 5

72.
Which of the following statements is TRUE regarding simian beta retrovirus (formerly simian type D retrovirus) infections in macaques?

a. Naturally found in Asian macaques; causes immunosuppressive disease; often results in anemia and neutropenia

b. Naturally found in squirrel monkeys; causes lymphoproliferative disease; often results in neoplasia

c. Naturally found in owl monkeys; causes immunosuppressive disease; often results in anemia and lymphopenia

d. Naturally found in baboons; can result in immunosuppressive disease; is generally asymptomatic

Answer: a. Naturally found in Asian macaques; causes immunosuppressive disease; often results in anemia and neutropenia

References:

1) Montiel et al. 2012. Effects of simian betaretrovirus serotype 1 (SRV1) infection on the differentiation of hematopoietic progenitor cells (CD34+) derived from bone marrow of rhesus macaques (Macaca mulatta) . Comp Med 62(1):61-68

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

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

73.
In which of the following species did the estrogen receptor antagonist tamoxifen delay but not abolish labor?

a. Dog 

b. Ferret

c. Rabbit

d. Rat

e. 
Pig

Answer: d. Rat

Reference:  Narver. 2012. Oxytocin in the treatment of dystocia in mice. JAALAS 51(1):10-17
Domain 3; Primary Species – Rat (Rattus norvegicus)
74.
What is the maximum recommended storage temperature for natural ingredient feed?

a.
4°C (40°F)


b.
15°C (60°F)

c.
21°C (70°F)

d.
27°C (80°F)

Answer: c. 21°C (70°F)

References: 

1)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002 Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 21 – Design and Management of Animal Facilities, p. 916.

2)
Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 3 – Environment, Housing and Management, p. 66.  
Domain 4

75.
According to the most current version of the Guide for the Care and Use of Laboratory Animals, which one of the following is an important guideline concerning restraint of animals?

a. Restraint devices should be considered a normal method of housing

b. Restraint devices should be used simply as a convenience in handling and managing animals

c. Alternatives to physical restraint do not need to be considered

d. Animals that fail to adapt to restraint devices should be removed from the study

e. Training of animals to adapt to restraint equipment should be done with negative reinforcement 

Answer: d. Animals that fail to adapt to restraint devices should be removed from the study

Reference:  Institute for Laboratory Animal Research, Division on Earth and Life Studies, The National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals.  The National Academies Press: Washington, D.C. Chapter 2 – Animal Care and Use Program, p. 29.

Domain 5

76. 
Which of the following breeds of dogs are more predisposed to parvoviral enteritis and should be vaccinated every 3 weeks from 6-18 weeks old?

a. American Pitbull Terriers 

b. King Charles Cavaliers

c. Labrador retrievers

d. Rottweilers

Answer:  d. Rottweilers

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 11 – Biology and Disease of Dogs, p. 413.
Domain 1; Primary Species – Dog (Canis familiaris)

77.
Which of the following inhalant anesthetics is a respiratory irritant and causes increased respiratory secretion in rodents?

a. Ether

b. Halothane

c. Isoflurane

d. Methoxyflurane

e. Sevoflurane

Answer: a. Ether

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, pp. 252-255, 266.
2) American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), pp. 6-7 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf).

Domain 2
78.
Rapid infusion or administration of excessive volume by which of the following administration routes can potentially lead to aspiration pneumonia and suffocation?

a. Intravenous

b. Intranasal

c. Oral gavage

d. Intramuscular

e. Intrathecal

Answer: b. Intranasal

References:

1) Turner et al. 2011. Administration of substances to laboratory animals: routes of administration and factors to consider. JAALAS 50(5):600-613.

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 13 - Biomethodology and Surgical Techniques, pp. 445-452. 
Domain 3

79.
Which of the following nonhuman primate species is capable of breeding continuously throughout the year?

a. 
Cynomolgus macaques

b. 
Rhesus macaques

c. 
Sooty mangabeys 

d.
Squirrel monkeys


Answer: a. Cynomolgus macaques

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 16 – Nonhuman Primates, pp. 695, 699, 704.

2) 
http://pin.primate.wisc.edu/factsheets/entry/sooty_mangabey/behav
Domain 4; Primary Species – Macaques (Macaca spp.)
80.
According to Good Laboratory Practice for conducting nonclinical laboratory studies, who is responsible for inspections of the testing facility?

a. An authorized employee or duly designated representative of Environmental Protection Agency or Food and Drug Administration

b. An authorized employee of the Food and Drug Administration.

c. An authorized employee of the United Stated Department of Agriculture

d. An authorized employee of the organization’s Quality Assurance Unit

e. Study director and attending veterinarian at least once a year
Answer: b. An authorized employee of the Food and Drug Administration 

Reference: 21CFR PART 58—Good Laboratory Practice for Nonclinical Laboratory Studies, Subpart A - General Provisions, § 58.15 Inspection of a testing facility. (4–1–10 Edition, pp. 308-309).
Domain 5

81. 
Which organization was founded in 1967 to promote dissemination of knowledge regarding laboratory animal medicine, to foster research, to serve as a spokesman for veterinarians in laboratory animal practice, and to encourage continuing education in the field?

a. 
AAALAC International

b.  
AALAS

c. 
ACLAM

d. 
ASLAP

e. 
AVMA

Answer:   d. ASLAP
References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 1 – Historical Perspectives, pp.13-15. 

2) www.aslap.org

Domain 6

82.
A weanling rabbit has diarrhea and dehydration. At necropsy, the ileum and jejunum are grossly thickened and corrugated in appearance. On histology, a silver stain of the intestinal mucosa reveals clusters of organisms within the apical cytoplasm of the enterocytes. What is the most likely diagnosis?
a. Clostridium piliforme

b. Clostridium spiroforme

c. Cryptosporidium cuniculus

d. Escherichia coli

e. Lawsonia intracellularis

Answer: e. Lawsonia intracellularis
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. 342-344, 347. 

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 6 - Rabbit, pp. 268-276, 294.

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)

83.  
All of the following are criteria for gene symbols EXCEPT?

a. Be short, normally 3-5 characters, not > 10 characters

b. Use only Arabic letters and Roman numbers

c. Begin with an uppercase letter (not a number), followed by all lowercase letters/numbers

d. Not include tissue specificity or molecular weight designations

Answer: b. Use only Arabic letters and Roman numbers

References:    

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, p. 39.

2) International Committee on Standardized Genetic Nomenclature for Mice and Rat Genome and Nomenclature Committee. Guidelines for Nomenclature of Genes, Genetic Markers, Alleles, and Mutations in Mouse and Rat. September 2011. 

http://www.informatics.jax.org/mgihome/nomen/gene.shtml 
Domain 3
84. 
Which of the following statements is TRUE regarding the thermoneutral zone (TNZ) of an animal? 

a. 
Ambient temperature must fall within the TNZ of the species housed in order to be within regulatory compliance

b. 
Temperatures outside of the TNZ result in physiological and behavioral changes to maintain homeostasis

c. 
Temperatures below the TNZ result in reduced basal metabolic rate due to reduced energy expenditure
d. 
TNZ of mice ranges between 200C and 260C

Answer: b. Temperatures outside of the TNZ result in physiologic and behavioral changes to maintain homeostasis. 

References:

1) 
National Research Council.  2011. Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C. Chapter 3 - Environment, Housing and Management, p. 43.

2) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA.  Chapter 29 – Factors that may Influence Animal Research, pp. 1147-1148.

Domain 4

85.
Which of the following agencies administers the Animal Welfare Act and its regulations?

a. Animal and Plant Health Inspection Service

b. Centers for Disease Control and Prevention

c. Fish and Wildlife Service

d. Food and Drug Administration

e. Public Health Service

Answer: a. Animal and Plant Health Inspection Service

Reference: 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

86. 
Which of the following parasites is the most likely cause of palpable abdominal masses in a tamarin with diarrhea and weight loss? 

a.  
Anatrichosoma cynomolgi 
b.  
Prosthenorchus elegans
c.  
Strongyloides cebus
d.  
Trichospirura leptosoma 
Answer: b. Prosthenorchus elegans
References: 

1)  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 16 – Nonhuman Primates, pp. 762, 765-766. 

2)  Baker DG, ed. 2007. Flynn’s Parasites of Laboratory Animals, 2nd edition. Blackwell Publishing, Iowa, USA. Chapter 21 - Parasites of Non-human Primates, pp. 707—709, 715-716.

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

87.
A disease that occurs naturally in nonhuman species but has not been described in humans is an example of what type of animal model?

a. Induced

b. Negative

c. Orphan

d. Spontaneous

Answer:  c. Orphan

References:  

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

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

Domain 3

88. 
Which of the following viruses is the least sensitive to disinfectants? 


a.   Mouse hepatitis virus


b.   Pneumonia virus of mice 

c.
Sialodacryoadenitis virus

d.
Sendai


e.   Theiler’s murine encephalomyelitis virus  

Answer: e. Theiler’s murine encephalomyelitis virus  
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. 371 (Table IV). 
Domain 4

89. 
According to the most recent version of the Guide for the Care and Use of Laboratory Animals, what type of monitoring should be done to ensure that an animal’s nutritional needs are met when food or fluids are regulated or restricted as part of a study? 

a.   Body weights should be recorded daily 

b.   Body weights should be recorded at least weekly

c.
Fecal and urine output should be monitored daily 

d.
Fluid consumption should be recorded at least weekly

e.
Food consumption should be recorded at least weekly 


Answer: b. Body weights should be recorded at least weekly 

Reference: Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 2 – Animal Care and Use Program, p. 31. 

Domain 5 

90.
Which of the following best describes the Whitten effect in mice?

a. Induction of pseudopregnancy or diestrus in group-housed female mice

b. Spontaneous abortion, or prevention of implantation, in a female mouse when exposed to a male mouse that was not the original mate or to his odor

c. Synchronization of the female mouse estrus cycle after introduction of a male mouse or his odor

d. Cannibalization of pups by a male mouse that was not the original mate

Answer: c. Synchronization of the female mouse estrus cycle after introduction of a male mouse or his odor

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. 50. 

2) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 1 – History, Wild Mice, and Genetics.  Academic Press: San Diego, CA.  Chapter 4 – Breeding Systems: Considerations, Genetic Fundamentals, Genetic Background and Strain Types p. 54.

Domain 4; Primary Species - Mouse (Mus musculus)

91.
Which of the following statements best describes the etiology and epizootiology of pseudorabies?

a. Arenavirus; carried subclinically by cats and dogs; primarily affects respiratory and nervous system of pigs

b. Arenavirus; common zoonotic pathogen of importance in humans; primarily affects gastrointestinal and nervous system of pigs

c. Herpesvirus; results in death when it infects cats and dogs; primarily affects respiratory and nervous system of pigs

d. Herpesvirus; carried subclinically by other farm animals including ruminants; primarily affects gastrointestinal system and nervous system of pigs

Answer: c. Herpesvirus; results in death when it infects cats and dogs; primarily affects respiratory and nervous system of pigs
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, pp. 634-635.

2) http://www.aphis.usda.gov/animal_health/animal_dis_spec/swine/f_a_q.shtml

Domain 1; Primary Species – Pig (Sus scrofa)

92.
Gadolinium contrast enhanced MRI has been used mainly for the visualization of what type of tissue?  

a. Fibrotic 

b. Myocardial

c. Necrotic

d. 
Neural

e. 
Proliferative

Answer: c. Necrotic 

Reference: Hu et al. 2012. Magnetic resonance imaging (MRI) assessment of ventricular remodeling after myocardial infarction in rabbits. Comp Med. 62(2):116-123.
Domain 3

93.
Which of the following disinfectants is classified as denaturant?
a.
Chlorine dioxide

b.
Ethanol

c.
Glutaraldehyde

d.
Hydrogen peroxide

e.
Povidone-iodine

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

3)
Keen et al. 2010. Efficacy of soaking in 70% isopropyl alcohol on aerobic bacterial decontamination of surgical instruments and gloves for serial mouse laparotomies. JAALAS 49(6):832-837. 
4)
Huerkamp. 2001. Alcohol as a disinfectant for aseptic surgery of rodents: crossing the thin blue line? Contemp Top Lab Anim Sci 41(1):11-12.
Domain 4
94.
According to the Animal Welfare Act and its regulations, who is responsible for ensuring investigators have avoided or minimized discomfort, distress, or pain to the animals?
a. Attending veterinarian

b. Institutional animal care and use committee

c. Institutional official

d. OLAW

e. USDA

Answer: b. Institutional animal care and use committee

References: 

1) USDA Animal and Plant Health Inspection Service Animal Care Policy Manual.  Policy # 11:  Painful and Distressful Procedures.  March 25, 2011

(http://www.aphis.usda.gov/animal_welfare/policy.php?policy=11).

2) Animal Welfare Act, 9 CFR, Part 2 - Regulations, Subpart C - Research Facilities, §2.31 (d)(i, ii, iv) and (e)(4)Institutional Animal Care and Use Committee; §2.33(b)(4) Attending veterinarian and adequate veterinary care (11-01-05 Edition)
Domain 5

95. 
Which of the following statements best describes Macacine herpesvirus 1?

a. Alphaherpesvirus that causes persistent, subclinical latent infection in the natural host species, macaques
b. Betaherpesvirus that occurs in humans and nonhuman primate species that rarely causes overt disease
c.
Betaherpesvirus that causes persistent, subclinical latent infection in the natural host species; macaques
d. 
Gammaherpesvirus that causes persistent, subclinical latent infection in the natural host species; macaques
Answer: a. Alphaherpesvirus that causes persistent, subclinical latent infection in the natural host species; macaques

References

1) Katz et al. 2012. Reassessing the detection of B-virus-specific serum antibodies. Comp Med 62(6):516-526
2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 16 – Nonhuman Primates pp. 746-749.
Domain 1; Primary Species - Macaques (Macaca spp.)

96.
According to the Animal Welfare Act and its regulations, under what circumstances can pain and/or distress relieve care be withheld?

a. Withholding of pain and/or distress relieving care must never occur

b. Withholding of pain and/or distress relieving care must be scientifically justified in writing and approved by the IACUC

c. Withholding of pain and/or distress relieving care must be scientifically justified by the attending veterinarian

d. Withholding of pain and/or distress relieving care only needs approval by the principal investigator

Answer: b. Withholding of pain and/or distress relieving care must be scientifically justified in writing and approved by the IACUC
References:

1) USDA Animal and Plant Health Inspection Service Animal Care Policy Manual.  Policy # 3:  Veterinary Care, March 25, 2011 
(http://www.aphis.usda.gov/animal_welfare/downloads/policy/Policy%20Manual%2003-25-2011.pdf)

2) Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.31(d)(iv)(A)(B) Institutional Animal Care and Use Committee (IACUC) (1-1-01 Edition, p. 22).

Domain 2

97.
Which of the following parasites has been used as a minimally invasive method to sample blood from rabbits?  

a. Cheyletiella parasitovorax 

b. Culicoides brevitarsis

c. Ctenocephalides felis

d. Dipetalogaster maximus 

e. Listrophorus gibbus 

Answer:  d. Dipetalogaster maximus  

Reference:  Markvardsen et al. 2012. Less invasive blood sampling in the animal laboratory: clinical chemistry and haematology of blood obtained by the Triatominae bug Dipetalogaster maximus. Laboratory Animals 46(2):136-141.
Domain 3; Primary Species – Rabbit (Oryctolagus cuniculus)
98.  
 Newly imported nonhuman primates must be quarantined for a minimum of how many days at a CDC-registered primate import facility?
a. 10 days

b. 31 days

c. 40 days

d. 61 days

e. 91 days

Answer:  b. 31 days

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

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

3) 42 CFR, Part 71 – Foreign Quarantine, Subpart F – Importations, §71.53 Nonhuman Primates.  (10-1-03 Edition, p. 433)
4) http://www.cdc.gov/animalimportation/lawsregulations/nonhuman-primates/nprm/questions-answers-importers.html
Domain 4

99.  
Which of the following organizations enforces CITES?

a. Animal Plant and Health Inspection Service

b. Centers for Disease Control

c. Environmental Protection Agency

d. National Institutes of Health

e. United States Fish and Wildlife Service

Answer: e. United States 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
100.
All of the following certifications are administered by AALAS EXCEPT?

a. ALAT

b. CMAR 

c. CPIA 

d. LAT 

e. LATG 

Answer:  c. CPIA
References: 

1) http://www.aalas.org/certification/tech_cert.aspx 

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

3) http://www.primr.org/certification.aspx?id=230

Domain 6
101.
Which of the following is one of the most consistent histological findings of polytetrafluoroethylene toxicosis in chickens?

a.
Centrilobular hepatic necrosis

b.
Renal tubular necrosis

c.
Pulmonary hemorrhage

d.
Proventricular dilatation

e.
Neuronal necrosis in the cerebrum

Answer:
c.
Pulmonary hemorrhage

Reference: Shuster et al. 2012. Polytetrafluoroethylene toxicosis in recently hatched chickens (Gallus domesticus). Comp Med 62(1):49-52.

Domain 1; Tertiary Species – Chicken (Gallus domesticus)

102.
The compound 4-vinlycyclohexene diepoxide is used in research to induce which of the following physiological or disease processes in mammals?
a. Atherosclerosis

b. Coronary artery occlusion

c. Diabetes

d. Regression of primordial and primary ovarian follicles

e. Iatrogenic seizures

Answer: d. Regression of primordial and primary ovarian follicles

References: 

1) Appt et al. 2010. Experimental induction of reduced ovarian reserve in a nonhuman primate model (Macaca fascicularis). Comp Med 60(5):380-388 

2) Muhammad et al. 2009. Effects of 4-vinylcyclohexene diepoxide on peripubertal and adult Sprague Dawley rats: ovarian, clinical, and pathologic outcomes. Comp Med 59(1):46-59 

Domain 3

103. 
Because most magnetic resonance (MR) scanners require the use of cryogens, rooms with MR scanners must be equipped with which of the following items?

a. Carbon dioxide sensors 

b. Fire extinguishers 

c. Nitrogen sensors

d. Oxygen sensors 

e. Superconducting gloves 

Answer: d. Oxygen sensors  

References: 

1) 
Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 5 – Physical Plant, pp. 146-147. 

2) 
Klaunberg and Davis. 2008. Considerations for laboratory animal imaging center design and setup. ILAR J 49(1): 4-16. 

Domain 4 

104.
According to the most current version of the Guide for the Care and Use of Laboratory Animals, what is the minimum height requirement for a primary enclosure housing a rabbit in a research facility?

a. 
12 inches

b. 
14 inches

c. 
16 inches

d. 
18 inches

e. 
20 inches

Answer: c. 16 inches

Reference: National Research Council. 2011. Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C. Chapter 3 - Environment, Housing, and Management. p. 59
Domain 5; Primary Species – Rabbit (Oryctolagus cuniculus)

105.
Which of the following viruses is the most resistant to inactivation by disinfectants?
a. 
Mouse parvovirus

b. 
Sialodacryoadenitis virus

c. 
Sendai virus

d.
Mouse hepatitis virus

Answer: a. Mouse parvovirus

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

106.
What is the mechanism of action of the drug naltrexone?


a.   Nonselective opioid receptor antagonist

b.   Opioid receptor agonist-antagonist


c.   Opioid μ receptor agonist


d.   Opioid κ receptor agonist
Answer:  a. Nonselective opioid receptor antagonist
Reference:  Kempf et al. 2012. Effects of extended release injectable naltrexone on self-injurious behavior in Rhesus macaques (Macaca mulatta). Comp Med 62(3):209-217.
Domain 2

107.
What does the acronym SPÈCT stand for?

a. Serial Photon Emission Computed Tomography

b. Serial Positron Emission Computed Tomography

c. Single Photon Enhanced Computed Tomography

d. Single Photon Emission Computed Tomography

e. Single Positron Emission Computed Tomography

Answer: d. Single Photon Emission Computed Tomography                 


References:  

1) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 3 – Normative Biology, Husbandry, and Models.  Academic Press: San Diego, CA.  Chapter 9 – Design and Management of Research Facilities for Mice, p. 282.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 23 – Techniques of Experimentation, p. 1033.

Domain 3

108.
What are the three types of filtration that are commonly used in the management of aquatic housing systems?

a. Biological, chemical, and flow-through

b. Mechanical, biological, and chemical

c. Mechanical, chemical, and flow-through

d. Chemical, flow-through, and physical

e. Biological, chemical, and physical

Answer: b. Mechanical, biological, and chemical

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 20 – Biology and Health of Laboratory Fishes, p. 888.  
Domain 4 
109.
Which of the following statements would apply to a research institution that is PHS-Assured and USDA-registered, but is not AAALAC, International accredited? 

a. Institution has a “category 1” assurance status and is required to submit their most recent IACUC semi-annual report with their Assurance for review

b. Institution has a “category 2” assurance status and is required to submit their most recent IACUC semi-annual report with their Assurance for review

c. Institution has a “category 2” assurance status and is not required to submit their most recent IACUC semi-annual report with their Assurance for review

d. Assurance status is irrelevant since all PHS-Assurance renewals require submission of the institution’s most recent IACUC semi-annual with their Assurance for review.

Answer: b. Institution has a “category 2” assurance status and is required to submit their most recent IACUC semi-annual report with their Assurance for review
References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 2 – Laws, Regulations, and Policies affecting the Use of Laboratory Animals, pp. 25-26.

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, pp. 10-11.  
Domain 5

110. 
Which of the following organisms is considered to be a normal inhabitant in the gastrointestinal tract of chinchillas?

a. Baylisascaris procyonis

b. Giardia spp.
c. Toxoplasma gondii

d. Yersenia spp.

Answer: b. Giardia spp.
References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 7 – Biology and Diseases of Other Rodents, pp. 288-289.

2) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 42 – Chinchillas, Diseases and Veterinary Care, p. 998

Domain 1; Tertiary Species – Other Rodents
111.  
How is the Goldblatt kidney model of renovascular hypertension created in rats?


a.   Constricting both renal arteries with a silver clip


b.   Extirpating one kidney and constricting the remaining renal artery


c.   Administering a high salt diet, then constricting both renal arteries


d.
Constricting both renal arteries in a Milan hypersensitive rat


e.   Constricting one renal artery while leaving the other kidney intact

Answer:  
e.   Constricting one renal artery while leaving the other kidney intact

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

Domain 3; Primary Species – Rat (Rattus norvegicus)

112.
All of the following describe the breeding cycle of guinea pigs EXCEPT?

a. 
Induced ovulators

b. 
Nonseasonal breeders

c. 
Polyestrous 

d.
Spontaneous ovulators

Answer: a. Induced ovulators
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. 210.

2) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 21 – Management, Husbandry, and Colony Health, pp. 611-612

3) Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd ed. Blackwell Publishing: Ames, Iowa. Chapter 5 – Guinea Pig, p. 217.

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

113. 
The Public Health Service includes all of the following organizations EXCEPT?

a. Agency for Healthcare Research and Quality

b. Health Resources and Services Administration

c. Indian Health Service

d. National Science Foundation

e. Substance Abuse and Mental Health Services Administration

Answer: d. National Science Foundation

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. III. Definitions, p. 8 (http://grants.nih.gov/grants/olaw/references/PHSPolicyLabAnimals.pdf)

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. 25
Domain 5

114.
An assay was found to have the following sample results: 50 true positives, 1000 true negatives, 10 false negatives, and 5 false positives. What is the sensitivity of this assay?

a. 83.3%

b. 90.0%

c. 95.2%

d. 99.0%

e. 99.5%

Answer: a. 83.3%
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, pp. 385-386.  

Domain 1

115.
Which of the following agents is an anti-epileptic drug that is has a non-opioid mechanism of action and has been used with other analgesics to provide chronic pain management in veterinary species?

a. Butorphanol

b. Gabapentin

c. Ketamine

d. Tramadol

Answer: b. Gabapentin

References:

1) Committee on Recognition and Alleviation of Pain in Laboratory Animals, National Research Council. 2009. Recognition and Alleviation of Pain in Laboratory Animals. National Academies Press: Washington, DC. Chapter 4, p. 87.

2) McKeon et al. 2011. Analgesic effects of tramadol, tramadol-gabapentin, and buprenorphine in an incisional model of pain in rats (Rattus norvegicus). JAALAS 50(2):192-197

Domain 2

116.
Which of the following is characteristic of the WHHL rabbit?

a.   Decreased plasma apolipoprotein E levels

b.   Deficiency of receptors for high-density lipoprotein in liver

c.
Deficiency of receptors for low-density lipoprotein in liver
d.
Increased plasma high-density lipoprotein levels

e.
Reduced plasma low-density lipoprotein levels

Answer:  c. Deficiency of receptors for low-density lipoprotein in liver
References:  

1) Kobayashi et al. 2012. Electrocardiograms corresponding to the development of myocardial infarction in anesthetized WHHLMI rabbits (Oryctolagus cuniculus), an animal model for familial hypercholesterolemia. Comp Med 62(5):409-418.

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.

3) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 18 – The Rabbit as an Experimental Model, pp. 533-535

Domain 3; Primary Species – Rabbit (Oryctolagus cuniculus)

117. 
Which of the following systems refers to the physical structure used to contain the water and aquatic animals as well as the ancillary equipment used to move and/or treat the water? 

a. Aquarium

b. Aquatic support

c.
Biofilter 

d.
Life support

e.
Terrestrial support

Answer: d. Life support

References: 

1)  Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 3 – Environment, Housing, and Management, p. 79. 

2)  Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 19 – Biology and Management of the Zebrafish, pp. 871-873. 

Domain 4

118.
Which of the following agencies oversees regulations for the conduct of animal experiments relating to new or existing pharmaceutical medicinal substances, food additives or chemicals?

a. APHIS

b. DEA

c. EPA

d. FDA

e. USDA

Answer: d. FDA

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, pp. 14-15; Chapter 2 – Laws, Regulations, and Policies Affecting the Use of Laboratory Animals, pp. 25-26, 29-30.

2) http://www.fda.gov/RegulatoryInformation/Legislation/default.htm   

Domain 5

119.
Which of the following organizations advances the humane care and responsible use of laboratory animals through certification of veterinary specialists, professional development, education and research?

a. AALAS
b. ACLAM
c. FBR
d. NABR

Answer:  b. ACLAM

References:  

1) http://www.aclam.org/about-us

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

3) http://www.nabr.org/About_NABR/Mission_Statement.aspx

4) http://www.fbresearch.org/TwoColumnWireframe.aspx?pageid=102

2)  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 Perspective, pp. 10-13.

Domain 6

120. 
In which of the following species is the adult female larger than the male?

a. Mesocricetus auratus 

b. Mus musculus

c. Mustela putorius furo

d. Oryctolagus cuniculus
Answer: a. Mesocricetus auratus

References: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Diseases of Hamsters, p. 169; Chapter 13 – Biology and Diseases of Ferrets, p. 486
Domain 1; Secondary Species – Syrian Hamster (Mesocricetus auratus)

121. 
Which of the following sheep breeds is a model of congenital unconjugated hyperbilirubinemia? 


a.   Corriedale 


b.   Dorsett 

c.
Southdown 


d.   Suffolk 

Answer: c. Southdown 

References: 

1)  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 14 – Biology and Diseases of Ruminants: Sheep, Goats, and Cattle, p. 521.
2)   http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/22838.htm

3)
http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/22839.htm

Domain 3; Secondary Species – Sheep (Ovis aries) 

122. 
All of the following applies to HEPA filters EXCEPT?

a. Particles smaller than 0.3 um are removed with lesser efficiency

b. Bacteria, spores and viruses are removed from air by these filters

c. They remove particles of 0.3 um size with an efficiency of at least 99.97%

d. Particles larger than 0.3 um are removed with greater efficiency

e. HEPA stands for high efficiency particulate air

Answer: a. Particles smaller than 0.3 um are removed with lesser efficiency

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. 291-292 
(http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_appendixA.pdf). 
2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 10 – Microbiological Quality Control For Laboratory Rodents and Lagomorphs, p. 369

Domain 4
123.
According to the Public Health Service Policy on Human Care and Use of Laboratory Animals, what is a quorum and when is a quorum of the institutional use and care committee (IACUC) required?

a. Chair, attending veterinarian (AV), and institutional official (IO); suspension of an activity

b. Chair, AV, and IO; designated protocol review

c. Majority of the total number of voting IACUC members; suspension of an activity

d. Majority of the total number of voting IACUC members; designated protocol review

Answer:  c. Majority of the total number of voting IACUC members; suspension of an activity
References:  

1) Frequently Asked Questions: Public Health Service Policy on Humane Care and Use of Laboratory Animals (http://grants.nih.gov/grants/olaw/faqs.htm)

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. A.2. Authority, Composition and Functions, pp. 15-16.

3) Office of Laboratory Animal Welfare.  2002.  Public Health Service Policy on Humane Care and Use of Laboratory Animals.  National Institutes of Health, Bethesda, MD. III. Definitions, p. 14

Domain 5
124.
Which of the following is the most likely cause of reluctance to move, lameness, petechia, cranial enlargement, and joint pain in a young Saimiri spp.?

a. Excess vitamin A in the diet

b. Vitamin B12 deficiency

c. Vitamin C deficiency

d. Elevated levels of Vitamin D

e. Excess salt in the diet

Answer: c. Vitamin C deficiency

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. 757, -775.
Domain 1; Secondary Species - Squirrel Monkey (Saimiri sciureus) 

125. 
According to the 2007 AVMA Guidelines on Euthanasia, which of the following animals can be euthanized by maceration?

a. 1 week old poults

b. Embryonic rodents

c. Day-old poultry

d. Tadpoles

e. Fish

Answer: c. Day-old poultry

Reference: American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), p. 17 


(http://www.avma.org/issues/animal_welfare/euthanasia.pdf).

Domain 2; Tertiary Species – Chicken (Gallus domesticus) and Other Birds

126.
Which of the following statements is TRUE regarding cryopreservation of rat sperm?

a. Freezing sperm in raffinose-modified Krebs-Ringer bicarbonate solution-egg yolk extender alone is the best preservation technique
b. Raffinose-modified Krebs-Ringer bicarbonate solution-egg yolk extender with ionomycin caused sperm lysis
c. Supplementation of the extender with lactate and ATP increases the number of motile sperm before freezing

d. Rat sperm has not been successfully cryopreserved
Answer: c. Supplementation of the extender with lactate and ATP increases the number of motile sperm before freezing

References:

1) Yamashiro et al. 2010. Lactate and adenosine triphosphate in the extender enhance the cryosurvival of rat epididymalsperm. JAALAS 49(2):160-166.

2) Yamashiro et al. 2010. Extracellular ATP and dibutyryl cAMP enhance the freezability of rat epididymal sperm. JAALAS 49(2):167-172.

Domain 3; Primary Species – Rat (Rattus norvegicus)
127.
Which of the following vitamins in laboratory rodent diets is most sensitive to autoclaving?
a. A

b. B1
c. B6
d. D3
e. Folate

Answers:  b. B1
References:  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 10 – Nutrition, p. 362.
Domain 4

128.
What act authorizes the Environmental Protection Agency to register and control the use of pesticides?
a.  
FIFRA

b.  
PCA

c.  
PCEA

d.  
TSCA

Answer:  a. FIFRA (The Federal Insecticide, Fungicide, and Rodenticide Act)
Reference: 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. 27.
Domain 5
129. 
All of the following mites are zoonotic EXCEPT?

a. Chirodiscoides caviae 

b. Cheyletiella parasitavorax

c. Ornithonyssus bacoti

d. Trixacarus caviae

Answer: a. Chirodiscoides caviae 

References: 

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

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, pp. 225-228; Chapter 9 – Biology and Diseases of Rabbits, pp. 349-350; Chapter 25 – Selected Zoonoses, pp. 1096 (Table IV), 1098

3)
Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 15 – Parasitic Diseases, p. 431; Chapter 23 – Infectious Diseases, pp. 671-673; Chapter 32 – Parasitic Diseases, p. 862
Domain 1

130. 
Corticosterone levels in rats can be used to evaluate which of the following?

a. 
Decreases in corticosterone levels are a direct indicator of a stressful situation 

b. 
Decreases in corticosterone levels are an indirect indicator of a stressful situation

c. 
Increases in corticosterone levels are a direct indicator of a stressful situation

d. 
Increases in corticosterone levels are an indirect indicator of a stressful situation

Answer: d. Increases in corticosterone levels are an indirect indicator of a stressful situation

References

1) Costa et al. 2012. Handling of adolescent rats improves learning and memory and decreases anxiety. JAALAS 51(5):548-553

2) Turner et al. 2012. Oral gavage in rats: animal welfare evaluation. JAALS 51(1):25 -30

Domain 3; Primary Species – Rat (Rattus norvegicus)

131.
What is the term for a group of genetically authentic mice of a particular stock or strain that is used to establish colonies by providing breeders?


a.   Foundation colony

b.   Nucleus colony


c.   Expansion colony


d.   Production colony
Answer:  a. Foundation colony

References:  

1) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007. The Mouse in Biomedical Research, 2nd edition, Volume 3 – Normative Biology, Husbandry, and Models. Academic Press: San Diego, CA. Chapter 8 – Management and Design: Breeding Facilities, p. 236.

2) http://www.taconic.com/wmspage.cfm?parm1=367

Domain 4; Primary Species – Mouse (Mus musculus)
132.   
The Occupational Safety and Health Administration limits employee exposure to noise to how many decibels measured on the A scale of a standard sound-level meter at slow response (dBA) averaged over an 8 hour work shift?

a.  
100 

b.  
85 

c.  
90 

d.  
50 

e.  
45 

Answer: c. 90 

Reference: 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.

Domain 5 

133.
Which of the following statements is TRUE regarding Aspiculuris tetraptera infection in mice?

a. Perianal tape test can commonly detect ova deposited by females while fecal float is unlikely to detect ova

b. A. tetraptera eggs are generally larger than those of S. obvelata, and are asymmetrically flattened on one side when seen microscopically

c. Examination of cecal and colonic contents is the best method for diagnosis

d. Adult female worms have smaller cervical alae than S. obvelata and a round esophageal bulb while males have prominent mamelons and a spicule

Answer: c. Examination of cecal and colonic contents is the best method for diagnosis

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. 101-102

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. 555-559.

3) Baker DG, ed. 2007. Flynn’s Parasites of Laboratory Animals, 2nd edition. Blackwell Publishing, Iowa, USA. Chapter 11 – Parasites of Rats and Mice, pp. 337-340

Domain 1; Primary Species – Mouse (Mus musculus)

134.
Which of the following analgesia or anesthetic regimens is most effective and practical treatment to manage pain after tail biopsy in mice?

a. Buprenorphine
b. Ethyl chloride spray
c. Ice cold ethanol
d. Isoflurane
e. Lidocaine

Answers:  a. Buprenorphine

References:  

1) Jones et al.  2012. Evaluation of common anesthetic and analgesic techniques for tail biopsy in mice.  JAALAS 51(6): 808-814.  

2) Hankenson et al. 2011. Behavioral and activity assessment of laboratory mice after tail biopsy under isoflurane anesthesia.  JAALAS 50 (5):686-694.   

Domain 2; Primary Species – Mice (Mus musculus)

135.
Which of the following IS NOT a consideration when housing venomous species of reptiles in a research facility?
a. Avoidance of direct contact with caging

b. Security of animal housing

c. Appropriate training of personnel involved in care and use

d. A plan for immediate delivery of definitive medical care

Answer: a. Avoidance of direct contact with caging

References:

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

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

136.
What is the recommended minimum space requirement per animal for 2 pigs housed together that are less than 25 kg each?

a. 6 ft2
b. 8 ft2
c. 10 ft2
d. 12 ft2
e. 15 ft2
Answer:  a. 6 ft2
References:  

1) National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter 3 - Environment, Housing and Management, p. 62. 

2) Committees to Revise the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching. 2010.  GUIDE For the Care and Use of Agricultural Animals in Research and Teaching. 3rd Edition.  Federation of Animal Science Societies, Savoy, IL.  Chapter 11 – Swine, p. 148 (http://www.fass.org/docs/agguide3rd/Ag_Guide_3rd_ed.pdf)
Domain 4

137.
According to the Animal Welfare Act and its regulations, which of the following individuals may request a full committee review by the Institutional Animal Care and Use Committee (IACUC) of a protocol describing proposed activities involving the care and use of animals?


a.   Any institutional employee 

b.   Any member of the IACUC


c.   Institutional official


d.   Primary investigator
Answer:  b. Any member of the IACUC

References:  

1) Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A – Animal Welfare, Part 2 – Regulations, Subpart C – Research Facilities §2.31 Institutional Animal Care and Use Committee (IACUC), (d)(xi)(2). (August 2002 Edition, p. 35)

2) Applied Research Ethics National Association (ARENA) and Office of Laboratory Animal Welfare (OLAW).  2002.  Institutional Animal Care and Use Committee Guidebook.  2nd Edition.  OLAW, Bethesda, MD.  Section C.1. Fundamental Issues, pp. 91-93.

Domain 5

138.
All of the following applies to an NIH Research Project Grant Program (R01) EXCEPT?

a. Advance permission required for $500K or more (direct costs) in any year 

b. Generally awarded for 3 -5 years 

c. Maximum awarded amount of 1 million dollars

d. NIH's most commonly used grant program

e. Used to support a discrete, specified, circumscribed research project

Answer: c. Maximum awarded amount of 1 million dollars

Reference: National Institute of Health. Office of Extramural Research.  (http://grants.nih.gov/grants/funding/funding_program.htm)

Domain 6 

139.
Predisposing factors for hypoglycemia in squirrel and owl monkeys include all of the following EXCEPT?


a.   Low basal metabolic rates


b.   Lower body fat percentages


c.   Limited glycogen reserves


d.   Limited gluconeogenic enzymes


e.   Limited ability to utilize ketones and fatty acids

Answer: a. Low basal metabolic rates

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, p. 776.
Domain 1; Secondary Species – Squirrel Monkey (Saimiri sciureus) and Tertiary Species – Other Nonhuman Primates

140.
Up to how many days of age can maceration be used as a conditionally acceptable method of euthanasia for poultry?

a. 
1

b. 
2

c. 
3

d. 
4

e. 
5

Answer: a. 1

Reference: American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), p. 17 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf).
Domain 2; Tertiary Species – Chicken (Gallus domesticus) 
141.
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) International Committee on Standardized Genetic Nomenclature for Mice and Rat Genome and Nomenclature Committee. Guidelines for Nomenclature of Mouse and Rat Strains. October 2011.   

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

Domain 3

142.
Xenopus laevis SHOULD NOT be housed with Xenopus tropicalis due to which of the following phenomena?
a. 
Aeromonas hydrophila, the causative agent of “Redleg” in X. laevis, manifests as a more severe condition known as “Blackleg” in X. tropicalis
b. 
X. tropicalis, whose natural habitat is more northern than X. laevis, requires a much longer light cycle (16 h light: 8 h dark) than X. laevis for more robust breeding

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

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

Domain 4; Secondary Species – African Clawed Frog (Xenopus spp.)
143.
Which of the following amendments to the Laboratory Animal Welfare Act of 1966 prohibits interstate promotion or shipment of animals for animal fighting ventures?

a.
1970 Amendment to the Animal Welfare Act

b.
1976 Amendment to the Animal Welfare Act

c.
Food Security Act of 1985

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

e. 
Pet Safety and Protection Act of 2007  

Answer: b. 1976 Amendment to the Animal Welfare Act

References: 

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

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

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

Domain 5

144.
For which of the following diseases in goats is antibiotic therapy the recommended treatment? 

a. Shipping fever

b. Tuberculosis

c. Johne’s disease

d. Caseous lymphadenitis

e. Caprine arthritis encephalitis

Answer: a. Shipping fever
References: 
1)  
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. 547, 557-560, 569-570

2)
Pugh DG. 2002. Sheep and Goat Medicine. Saunders. Chapter 14, pp. 377-381; Chapter 9, pp. 239-240.
Domain 1; Secondary Species – Goat (Capra hircus)
145.
Which of the following designations describes a mouse strain with the nuclear genome of C57BL/6J and the cytoplasmic (mitochondrial) genome of BALB/c?

a. B6-cytoC
b. B6-mtC
c. C57BL/6J-cytoBALB/c
d. C57BL/6J-mitBALB/c
e. C57BL/6J-mtBALB/c
Answer: e. C57BL/6-mtBALB/c                 


References:  

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, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 1 – History, Wild Mice, and Genetics.  Academic Press: San Diego, CA.  Chapter 5 – Mouse Strain and Genetic Nomenclature: An Abbreviated Guide, pp. 87-88.
3) International Committee on Standardized Genetic Nomenclature for Mice and Rat Genome and Nomenclature Committee. Guidelines for Nomenclature of Mouse and Rat Strains. October 2011. 
http://www.informatics.jax.org/mgihome/nomen/strains.shtml#conplastic

Domain 3; Primary Species –Mouse (Mus musculus)

146.
Sheep and other animals known to be actively harboring Coxiella burnetii infections should be maintained under which of the following animal biosafety levels?

a. 1

b. 2

c. 3

d. 4

Answer:  c. 3

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter – Selected Zoonoses, p. 1076.

2) U. S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, and National Institutes of Health.  2009.  Biosafety in Microbiological and Biomedical Laboratories.  5th ed.  U.S. Government Printing Office, Washington, D. C. Section VIII-D: Rickettsial Agents, p. 196 (http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_sect_VIII_d.pdf )

Domain 4; Secondary Species – Sheep (Ovis aries)

147.
For which of the following reasons should alternative methods to euthanasia with CO2 be considered in neonatal rodents?
a. Neonatal rodents require longer exposure times because of their resistance to the hypoxia-inducing effects of CO2
b. The amount of gas required to achieve narcosis in neonatal rodents exceeds the capacity of most euthanasia chambers

c.    CO2 is inhumane in neonates due to its caustic properties

d.    Alternative methods are not necessary

Answer: a. Neonatal rodents require longer exposure times because of their resistance to the hypoxia-inducing effects of CO2
References: 

1) National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter 4 - Veterinary Care, p. 124.

2) American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), pp. 7-9, 22

 
(http://www.avma.org/issues/animal_welfare/euthanasia.pdf).

Domain 5

148.
Which of the following is the causative agent of microsporidiosis in zebrafish?
a. 
Saprolegnia spp.

b. 
Pseudoloma neurophilia
c. 
Mycobacterium fortuitum
d. 
Pseudocapillaria tomentosa 

e. 
Ichthyophthirus multifiliis
Answer: b. Pseudoloma neurophilia 

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 Zebrafish, p. 876-880.

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

Domain 1; Secondary Species – Zebrafish (Danio rerio)

149.
Which of the following drugs acts on the descending pain pathway through inhibition of norepinephrine uptake?

a. Butorphanol

b. Hydroxymorphone

c.
Naloxone

d.
Sertraline

e.
Tramadol

Answer: e. Tramadol

References:

1)
Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Academic Press, San Diego, CA.  Chapter 4 – Pharmacology of Analgesics, pp. 114-115.
2)
McKeon et al. 2011. Analgesic effects of tramadol, tramadol-gabapentin, and buprenorphine in an incisional model of pain in rats (Rattus norvegicus). JAALAS 50(2):192-197.

Domain 2

150.
The LEW (Lewis) rat is a common model for which of the following diseases?
a. Congenital genitourinary anomalies

b. Hypertension

c. Mononuclear cell leukemia

d. Multiple sclerosis

e. Obesity

Answer: d. Multiple sclerosis

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. 122.

2) Emerson et al. 2009. Enhancing the ability of experimental autoimmune encephalomyelitis to serve as a more rigorous model of multiple sclerosis through refinement of the experimental design. Comp Med 59(2):112-128.

Domain 3; Primary Species – Rat (Rattus norvegicus)

151.
Which of the following statements best describes how nest boxes should be provided for hens?

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

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

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

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

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

References:

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

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

Domain 4; Tertiary Species – Chicken (Gallus domesticus)

152. 
According to the current Guide for Care and Use of Laboratory Animals, what is the recommended dry-bulb temperature range for rabbits?

a. 
68-79(F

b. 
61-72(F

c. 
64-84(F

d. 
61-81(F

Answer:   b. 61-72(F

References:

1)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 9 – Biology and Diseases of Rabbits, p. 338.

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

Domain 5; Primary Species – Rabbits (Oryctolagus cuniculus)

153.
Which of the following is the common vector for bluetongue virus in the United States?

a. Biting midge

b. House fly

c. Mosquito

d. Ixodid tick

e. Screwworm fly

Answer: a. Biting midge

References:

1) 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. 565-566, 597-598.

2) Miller et al. 2010. Investigation of a bluetongue disease epizootic caused by bluetongue virus serotype 17 in sheep in Wyoming. JAVMA 237(8):955-959.

Domain 1

154.
Which of the following mouse models of immunodeficiency is characterized by a decreased natural killer cell activity?

a. Beige

b. Nude 

c. SCID 

d. Rag-1

e. XID 

Answer: a. Beige 

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. 55 [Table XII].

2) 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 Models of Immunodeficiency, pp. 277-279.
Domain 3; Primary Species - Mouse (Mus musculus)

155.  
Which of the following is one of the most common factors leading to intestinal disorders in rabbits? 

a. Diet low in fermentable carbohydrates and high in insoluble fiber

b. Diet high in calcium

c. Diet high in fermentable carbohydrates and low in insoluble fiber

d. Diet high in non-fermentable carbohydrates and low in insoluble fiber

e. Diet low in vitamin D

Answer:  c. Diet high in fermentable carbohydrates and low in insoluble fiber  

References:  

1)
Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 9 – Rabbit Colony Management and Related Health Concerns, pp. 236-237. 

2)
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa. Chapter 6 – Rabbit, pp. 277-278.   

Domain 4; Primary Species – Rabbit (Oryctolagus cuniculus)  

156.
According to the Public Health Service Policy on Humane Care and Use of Laboratory Animals, the Institutional Animal Care and Use Committee shall report in writing to OLAW any change in the description of the institution’s program for animal care and use at least how often?
a. 6 months

b. 12 months

c. 3 years

d. 5 years

Answer: b. 12 months

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. III. Definitions, p. 17.
Domain 5

157.
Which of the following statements best describes type II diabetes mellitus in macaques?

a. Observed in cynomolgus but not rhesus macaques; associated with central obesity

b. Observed in rhesus but not cynomolgus macaques; not associated with central obesity

c. Observed in rhesus and cynomolgus macaques; associated with central obesity

d. Observed in rhesus and cynomolgus macaques; not associated with central obesity

Answer: c. Observed in rhesus and cynomolgus macaques; associated with central obesity

References:

1) Bauer, et al. 2011. Obesity in rhesus and cynomolgus macaques: a comparative review of the condition and its implications for research. Comp Med 61(6):514-526

2) Cefalu. 2006. Animal models of type 2 diabetes: clinical presentation and pathophysiological relevance to the human condition. ILAR J 47(3):186–198.

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

158. 
Which of the following best describes the biodisposition of ketamine?

a. A rapid onset of action and low lipid solubility

b. A slow onset of action and high lipid solubility

c. A rapid onset of action and high lipid solubility

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

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

References:
1) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Academic Press, San Diego, CA.  Chapter 2 – Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers, p. 48.
2) Struck et al. 2011. Effect of a short-term fast on ketamine-xylazine anesthesia in rats. JAALAS 50(3):344–348.

Domain 2
159.  
Which of the following statements is TRUE relative to tail biopsies in mice?

a.   Best performed in animals greater than one month of age

b. 
Ossification of the distal vertebrae occurs predictably at day 28 in commonly used mouse strains
c. 
Isoflurane anesthesia does not appreciably enhance wellbeing over that of mice biopsied without anesthesia up to 31 days of age 

d.   BALB/c mice undergo more rapid vertebral development of the tail than do C57BL/6 mice

Answer:  c. Isoflurane anesthesia does not appreciably enhance wellbeing over that of mice biopsied without anesthesia up to 31 days of age
References:  

1) Jones et al.  2012. Evaluation of common anesthetic and analgesic techniques for tail biopsy in mice.  JAALAS 51(6): 808-814.  

2) Hankenson et al. 2011. Behavioral and activity assessment of laboratory mice after tail biopsy under isoflurane anesthesia.  JAALAS 50 (5):686-694.   

Domain 3; Primary Species – Mice (Mus musculus)
160.
Which of the following methods used to decontaminate diets can lead to the formation of breakdown products with potential toxicities, such as free radicals and peroxides?

a.   Autoclaving

b.   Ethylene oxide

c.   Extrusion

d.
Irradiation

e.   Pasteurization

Answer:  d. Irradiation

References:  

1) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 9 – Nutrition, pp. 271-273.

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 10 – Nutrition, p.365.

Domain 4

161.
Which of the following laws or regulations is designed to prohibit any person from damaging or interfering with the operations of an animal enterprise?

a. AETA

b. ARA

c. AWA

d. IATA

Answer: a. AETA

Reference: Animal Enterprise Terrorism Act. Public Law. 109–374—NOV. 27, 2006. (http://www.gpo.gov/fdsys/pkg/PLAW-109publ374/pdf/PLAW-109publ374.pdf)
Domain 5 

162.
Which of the following organizations communicates legislative information and provides members with summaries, or 
full texts of bills, legislative history and trends, and listings of pending legislation regarding regulation of the care and use of laboratory animals? 

a.   
AALAS 
b.   APHIS

c.   
ILAR 
d.   NABR 
e.   
PRIM&R
Answer:  d. NABR

References:  

1) http://www.nabr.org/About_NABR/Member_Services.aspx

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

Domain 6

163.
Which one of the following diseases is more commonly observed in adult rabbits?

a. Mucoid enteritis

b. Enterotoxemia

c. Colibacillosis

d. Treponematosis

Answer: d. Treponematosis 

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. 342-344.

2) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 13 – Bacterial Diseases, pp. 314-318, 321-326, 331-335, 343-344
3) Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Blackwell Publishing: Ames, Iowa. Chapter  6 – Rabbit, pp. 269, 273-274, 277, 282
Domain 1; Primary Species - Rabbit (Oryctolagus cuniculus)

164.
What family does both rabbits and hares belong to?
a. Cuniculidae

b. Leporidae

c. Lepudae

d. Ochotonidae

e. Oryctologidae

Answer: b. Leporidae

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. 330
2) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents. Academic Press: San Diego, CA. Chapter 6 – The Domestic Rabbit, Oryctolagus Cuniculus: Origins and History, p. 158.
Domain 3; Primary Species – Rabbit (Oryctolagus cuniculus)

165.
All of the following agencies and international bodies are involved in the regulation of transport and movement of animals EXCEPT?
a. Centers for Disease Control and Prevention
b. Food and Drug Administration
c. International Air Transport Association
d. US Department of Agriculture
e. US Fish and Wildlife Service
Answer: b. Food and Drug Administration

References: 

1) National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter  4 – Veterinary Care, p. 107.

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, 29-30

Domain 4
166.
According to the most current version of the Guide for the Care and Use of Laboratory Animals, which of the following statements applies to animals maintained in outdoor runs, pens, or other large enclosures?

a. Should have protection from extremes in temperature or other harsh weather conditions and adequate opportunities for retreat

b. Must have protection from extremes in temperature or other harsh weather conditions and adequate opportunities for retreat

c. Do not require protection from extremes in temperature or other harsh weather conditions and adequate opportunities for retreat

d. Sometimes need protection from extremes in temperature or other harsh weather conditions and adequate opportunities for retreat

Answer: b. Must have protection from extremes in temperature or other harsh weather conditions and adequate opportunities for retreat

Reference: National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter 3 - Environment, Housing, and Management, p. 54.
Domain 5

167.
An unmanipulated Xenopus lavis female is euthanized due to wasting despite a good appetite. On gross exam, the animal has cutaneous ulcerations and granulomatous lesions in the liver. One of the lab members has recently developed a nonhealing ulcer on his thumb. Which of the following do you expect to find on histopathologic examination?
a. 
Fibrous-walled nodules, cross-sections of nematodes with hematoxylin and eosin stain

b. 
Papillary adenocarcinoma with hematoxylin and eosin stain

c. 
Trapezoidal inclusions in the bed blood cells with new methylene blue
d. 
Acid fast bacilli with Ziehl–Neilson stain

e. 
Saprophytic fungi with Gomori's methenamine silver stain

Answer: d. Acid fast bacilli with Ziehl–Neilson stain
References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 17 – Biology and Diseases of Amphibians, p. 816

2) Hill et al. 2010. Diagnosis of Aeromonas hydrophila, Mycobacterium species, and Batrachochytrium dendrobatidis in an African clawed frog (Xenopus laevis). JAALAS 49(2):215–220.

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

168.
When euthanizing rabbits with carbon dioxide, the optimal flow rate should displace at least what percent of the chamber volume per minute?

a. 14%

b. 20%

c. 40%

d. 70%

Answer: b. 20% 
References:

1) Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Harkness and Wagner’s Biology and Medicine of Rabbits and Rodents, 5th ed. Wiley-Blackwell: Ames, IA. Chapter 3 – Clinical Procedures pp. 191-192.  

2) American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), p. 8, (http://www.avma.org/issues/animal_welfare/euthanasia.pdf)
3) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 4 – Euthanasia and Necropsy, p. 119
Domain 2; Primary Species - Rabbit (Oryctolagus cuniculus)

169.
What is the chromosome number in domestic sheep?

a. 52

b. 54

c. 56

d. 58

e. 60

Answer: b. 54                 


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, p. 526 (Table 1).

Domain 3; Secondary Species – Sheep (Ovis aries)

170.
Which of the following statements is most consistent regarding animal allergies?

a. 
Urine of rats and mice is the main source of allergenic proteins that can enter the respiratory tract of laboratory animal care workers

b. 
Allergies to laboratory animals are not a concern of an institutional health and safety program

c. 
Saliva of rats and mice are the main source of allergenic proteins that can enter the respiratory tract of laboratory animal care workers

d. 
Personal protective equipment should be the primary protective mechanism for allergies

Answer: a. Urinary proteins are the main source of allergenic proteins in mice and rats
References:

1) National Research Council. 2011. Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C. Chapter 2 – Animal Care and Use Program, pp. 22-23

2) Glueck et al. 2012. Exposure of laboratory animal care workers to airborne mouse and rat allergens. JAALAS 51(5):554 -560 
Domain 4

171.
Which of the following types of biosafety cabinets require an airflow smoke pattern field performance test for assessment of primary containment?

a. I

b. II

c. III

d. I and II

e. II and III

Answer: d. I and II

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.   Appendix A – Primary Containment for Biohazards: Selection, Installation and Use of Biological Safety Cabinets, pp. 312-313. (http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_appendixA.pdf)

Domain 5

172.
The flank glands of Syrian hamsters are composed of which of the following types of glands?

a. Mucous

b. Sebaceous

c. Seromucous

d. Serous

Answer: b. Sebaceous               


References:  

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Diseases of Hamsters, p. 171.

2) Suckow MA, Stevens KA, Wilson RP, eds. 2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents. Academic Press: San Diego, CA. Chapter 27 - Anatomy, Physiology, and Behavior, p. 753.

3) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa. Chapter 3 – Hamster, p. 179
Domain 1; Secondary Species – Syrian Hamster (Mesocricetus auratus)

173.
Which of the following rat strains or stocks is a model of hereditary hypothalamic diabetes insipidus?

a. BB/Wor

b. Bio 13.6

c.
Brattleboro 

d.
Brown Norway 

e.
Buffalo

Answer: c. Brattleboro

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. 122.

2)
Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 23 – Spontaneous, Surgically and Chemically Induced Models of Disease, pp. 715, 723.

Domain 3; Primary Species – Rat (Rattus norvegicus)

174.
Which one of the following rodent bedding materials has been shown to contain the least amount of endotoxin?

a.  
Corncob 

b.  
Corncob–paper mix 

c.  
Hardwood 

d.  
Paper

Answer: d. Paper

Reference: Whiteside et al. 2010.  Endotoxin, coliform, and dust levels in various types of rodent bedding. JAALAS 49(2):184–189.
Domain 4; Primary Species – Mouse (Mus musculus) and Rat (Rattus norvegicus)
175.
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 

b.  
2 

c.  
3 

d.  
4 

e.  
5 

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

Domain 5

176.
Which of the following is a common spontaneous nonthymic tumor in SCID mice?

a.
Histiocytic sarcoma 
b.
Hepatocellular carcinoma

c.
Pulmonary adenocarcinoma
d.
Salivary gland myoepithelioma 

Answer: d. Salivary gland myoepithelioma

References:


1) Huang et al. 2011. Spontaneous nonthymic tumors in SCID mice. Comp Med 61(3):227-234.

2) Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 116-120
Domain 1; Primary Species – Mouse (Mus musculus)

177.
Which of the following is an NMDA antagonist?
a.   Propofol

b.   Pentobarbital

c.   Xylazine
d.   Ketamine

e.   Acepromazine

Answer:  d. Ketamine

Reference: Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Academic Press, San Diego, CA. Chapter 2 – Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers, pp. 32, 38-39, 47, 51-52, 55.
Domain 2
178.
Which of the following is an example of mating mice of two genetically distinct inbred strains, backcrossing their descendants to one of the parental strains for two generations, then initiating sister x brother inbreeding?

a. B6.129P1-Lama2dy/J
b. CBcD1-2

c. BXD2-1

d. D2B6F1

e. C3H/N-dw

Answer: b. CBcD1-2

References: 

1) The Jackson Laboratory.  2009. The Jackson Laboratory Handbook on Genetically Standardized Mice.  6th edition. The Jackson Laboratory. Bar Harbor, ME.  Chapter 3 - D.3. Recombinant congenic strain panels, p. 65.

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. 36-38.
3)
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 1 – History, Wild Mice, and Genetics.  Academic Press: San Diego, CA.  Chapter 4 – Breeding Systems: Considerations, Genetic Fundamentals, Genetic Background, and Strain Types, p 66-69.
1) International Committee on Standardized Genetic Nomenclature for Mice and Rat Genome and Nomenclature Committee. Guidelines for Nomenclature of Mouse and Rat Strains. October 2011. 

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

Domain 3; Primary Species - Mouse (Mus musculus)

179.  
Which of the follow best describes the purpose of a biofilter?

a.  
Remove algae

b.  
Limit microorganisms

c.  
Limit ammonia and nitrite accumulation

d. 
Remove excessive dissolved gases

e.
Remove dissolved chemicals

Answer:  c. Limit ammonia and nitrite accumulation

References:  

1) 
Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 3 – Environment, Housing and Management, p. 79.

2) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 19 – Biology and Management of Zebrafish, p. 869.

3)
Gary Ostrander, Gillian R. Bullock, Tracie Bunton, eds. 2000. The Laboratory Fish. Academic Press: San Diego, CA. Chapter 1 - Husbandry, p. 17. 

Domain 4

180.  
According to the Public Health Service Policy on Humane Care and Use of Laboratory Animals, the Institutional Animal Care and Use Committee must have at least which of the following individuals as members?

a. Veterinarian, nonaffiliated member, scientist, nonscientist, institutional official
b. Veterinarian, nonaffiliated member, scientist, nonscientist
c. Veterinarian, nonaffiliated member, scientist
d. Veterinarian, nonaffiliated member
Answer: b. Veterinarian, nonaffiliated member, scientist, nonscientist
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. 11
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. 25-26.
3) 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. 12-14.
Domain 5
181.
Which of the following factors may be a useful indicator of individual predisposition to stereotypic behavior in female laboratory mice?

a. Age at weaning

b. Body weight at weaning

c. Litter size

d. None of these factors are useful indicators

Answer: c. Litter size

Reference: Bechard et al. 2012. Litter size predicts adult stereotypic behavior in female laboratory mice. JAALAS. 51(4):407-411.

Domain 1; Primary Species – Mouse (Mus musculus)
182.
Which of the following are the most important predictors for mortality in aging mice and in infectious disease research and longevity studies?

a. Decreased appetite and hypothermia

b. Decreased appetite and hyperthermia

c. Body weight loss and hypothermia

d. Decreased activity and hypothermia

e. Decreased appetite and body weight loss

Answer: c. Body weight loss and hypothermia

References:

1) Trammell et al. 2012. Markers for heightened monitoring, imminent death, and euthanasia in aged inbred mice. Comp Med 62(3):172-178.

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

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

Domain 3; Primary Species – Mouse (Mus musculus)

183. 
Which of the following is the least likely cause of a positive tuberculin skin test result in a common marmoset?

a. Early-stage infection with measles virus

b. Prior Bacillus Calmette-Guerin vaccination

c. Prior exposure to Freund complete adjuvant

d. Infection with nontuberculous mycobacteria

e. Trauma during injection

Answer: a. Early-stage infection with measles virus

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 16 – Nonhuman Primates, p. 740

2) Lerche et al. 2008. New approaches to tuberculosis surveillance in nonhuman primates. ILAR J 49(2):170-178.
3) Wachtman et al. 2011. Colonization with nontuberculous mycobacteria is associated with positive tuberculin skin test reactions in the common marmoset (Callithrix jacchus). Comp Med 61(3):278-284.

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

184.
According to the Guide for the Care and Use of Laboratory Animals and the Animal Welfare Act and its regulations, dog runs should be sanitized at least how often?
a. Daily

b. As needed

c. Weekly

d. Once every 2 weeks

e. Once every 4 weeks

Answer: d. Once every 2 weeks

References: 

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

2) Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 3 - Environment, Housing and Management, pp. 70-72.
Domain 5; Primary Species – Dog (Canis familiaris)

185.
Which of the following statements concerning ulcerative dermatitis in C57BL/6 mice is TRUE?

a. Infections with Streptococcus sp. are often present in areas of ulceration

b. Pruritis is not a factor in rapid progression of ulcerative dermatitis lesions

c. Severe ulcerative dermatitis has been reported in mice lacking E and P selectins and inducible nitric oxide synthase

d. Severe ulcerative dermatitis has been reported in mice overexpressing E and P selectins and inducible nitric oxide synthase

e. Mild ulcerative dermatitis involves ulceration that only involves the epidermis and never the dermal layers

Answer: c. Severe ulcerative dermatitis has been reported in mice lacking E and P selectins and inducible nitric oxide synthase

References: 

1) Hampton et al. 2012. Progression of ulcerative dermatitis lesions in C57BL/6Crl mice and the development of a scoring system for dermatitis lesions. JAALAS 51(5):586-593.

2) Ezell et al 2012. Palatability and efficacy of various ibuprofen formulations in C57BL/6 mice with ulcerative dermatitis. JAALAS 51(5):609-615.

Domain 1; Primary Species – Mouse (Mus musculus)

186.
All of the following features are evaluated in the mouse grimace scale EXCEPT?

a. Nose bulge

b. Cheek bulge

c. Ear position

d. Eye bulge

e. Whisker change

Answer: d. Eye bulge

Reference: Matsumiya et al. 2012. Using the mouse grimace scale to reevaluate the efficacy of postoperative analgesics in laboratory mice. JAALAS 51(1):42-49

Domain 2; Primary Species – Mouse (Mus musculus)

187.
You are using an enzyme linked immunosorbent assay to detect IgG antibodies to mouse hepatitis virus in serum. This test is 96% sensitive and 98% specific. The prevalence of mouse hepatitis virus in your colonies is 10%. What is the positive predictive value of your assay?

a. 80%

b. 88%

c. 99%

d. 84%

e. 92%

Answer:  d.  84%

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, pp. 385-386.
Domain 3; Primary Species - Mouse (Mus musculus)

188.
Which of the following species has the longest gestation period?

a. Cavia porcellus

b. Chinchilla laniger

c. Marmota monax

d. Mustela putorius furo

Answer b. Chinchilla laniger
References:

1) Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Harkness and Wagner’s Biology and Medicine of Rabbits and Rodents, 5th ed. Wiley-Blackwell: Ames, IA. Chapter 2 – Biology and Husbandry, pp. 56, 64 
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. 210; Chapter 7 – Biology and Diseases of Other Rodents, p. 286; Chapter 8 – Woodchucks as Laboratory Animals, p. 317; and Chapter 13 – Biology and Diseases of Ferrets, p. 488
3) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 21 – Management, Husbandry, and Colony Health, p. 612; Chapter 40 – Management, Husbandry, and Colony Health, p. 972
Domain 4; Tertiary Species - Other Rodents

189.
Which one of the following technologies or methodologies bypasses most of the public’s ethical concerns associated with human stem cell research?

f. Implanting human embryonic neuroprogenitor cells into fetal monkey brains
g. Inducing pluripotent stem cells from human skin cells
h. Implanting human embryonic neuroprogenitor cells into fetal mouse brains

i. Harvesting of embryonic stem cells from human blastocysts

j. Intermixing animal and human primordial germ cells

Answer: b. Inducing pluripotent stem from human skin cells

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

2) Joers and Emborg. 2010. Preclinical assessment of stem cell therapies for neurological diseases. ILAR J 51(1):24-41.

Domain 6

190.
Which of the following is true regarding mouse parvovirus (MPV)? 

a. 
It is an enveloped DNA virus that does not persist in the environment and is easy to inactivate

b. 
It is a non-enveloped RNA virus that persists in the environment and is difficult to inactivate

c. 
During the first 2 weeks of infection, transmission via contact or soiled bedding is consistent, with MPV DNA levels detected in the intestine and mesenteric lymph nodes
d. 
MPV infections are easy to detect because the amount of virus shed is consistently high and transmission is efficient, resulting in consistent seroconversion of sentinel mice
Answer: c. During the first 2 weeks of infection, transmission via contact or soiled bedding is consistent, with MPV DNA levels detected in the intestine and mesenteric lymph nodes

References:
1) 
Compton et al. 2012. Transmission of mouse parvovirus by fomites. JAALAS 51(6):775-780.
2) 
Compton et al. 2012. Transmission of mouse parvovirus to neonatal mice. JAALAS 51(6):797-802.

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

4)
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 2 – Diseases. Elsevier Academic Press, San Diego, CA.  Chapter 4 – Parvoviruses, pp. 94, 100.

5)
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. 62-63

Domain 1; Primary Species – Mouse (Mus musculus)
191.
Which of the following statements is FALSE regarding the use of tricaine methane sulfonate for euthanasia of amphibians?

a. Is a conditionally acceptable method of euthanasia that requires a secondary method to confirm death

b. Is acidic and in concentrations ≥ 500 mg/L should be buffered with sodium bicarbonate to obtain a pH of 7.0 – 7.5

c. May be injected into lymph spaces and pleuro-peritoneal cavities
d. Should not be used for euthanasia of animals intended as food
Answer: a. Is a conditionally acceptable method of euthanasia that requires a secondary method to confirm death

References: 

1) American Veterinary Medical Association. 2007. AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), pp. 20, 28, 36 

(http://www.avma.org/issues/animal_welfare/euthanasia.pdf).

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

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

192.
What is the minimum height requirement for a primary enclosure housing a cat in a research facility?




a.  16 inches


b.  24 inches


c.  32 inches


d.  46 inches

Answer: b. 24 inches

References: 

1) 
Animal Welfare Act, 9 CRF Part 3 – Standards, Subpart A – Specifications for the Humane Handling, Care, Treatment, and Transportation of Dogs and Cats, §3.6 (b)(1)(ii)(A) Primary enclosures. (1-1-05 Edition, p.62)

2) 
Institute for Laboratory Animal Research. 2011. Guide for the Care and Use of Laboratory Animals. Academies Press: Washington, D.C. Chapter 3 - Environment, Housing, and Management, p. 59.
Domain 4; Secondary Species – Cat (Felis domestica)
193.
Butorphanol is classified as which of the following controlled substance schedules?

a. I

b. II

c. III

d. IV

e. V

Answer: d. IV

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. 25 – Regulatory Issues, p. 574 (Table 25-1).
2) http://www.deadiversion.usdoj.gov/schedules/index.html
Domain 5

194.
Which of the following statements best characterizes amyloidosis in hamsters?

a.
The incidence in males is approximately 3-fold higher than in females

b.
Administration of testosterone to females increases the incidence of disease

c.
On histopathologic exam, the most frequently affected organs are the brain, testes, and gastrointestinal tract

d.
In the kidneys, amyloid deposition frequently occurs initially in the glomerular tufts

e. 
In advanced cases, animals commonly enter a hypocoagulable state

Answer: d. In the kidneys, amyloid deposition frequently occurs initially in the glomerular tufts

References:

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

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 3 – Hamster, pp. 200-202

3) Suckow MA, Stevens KA, Wilson RP, eds.  2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Academic Press: San Diego, CA.  Chapter 33 – Non-Infectious Diseases, pp. 867-869

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

195.
Which of the following statements best describes ketoprofen?

a. Oxicam and is not associated with any toxicity

b. Oxicam and can cause gastrointestinal erosions

c. Proprionic acid derivative and is not associated with any toxicity

d. Proprionic acid derivative and can cause gastrointestinal erosions

Answer: d. Proprionic acid derivative and can cause gastrointestinal erosions

References:

1) 
Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds. 2008. Anesthesia and Analgesia in Laboratory Animals, 2nd ed. Academic Press, San Diego, CA. Chapter 4 – Pharmacology of Analgesics, pp. 106–107
2) 
Shientag et al. 2012. A therapeutic dose of ketoprofen causes acute gastrointestinal bleeding, erosions, and ulcers in rats. JAALAS 51(6):832-841

Domain 2

196.
Which of the following terms is used when the nuclear genome from one mouse strain is crossed onto the cytoplasm (mitochondrial genome) of another?


a.   Congenic

b.   Coisogenic


c.   Conplastic


d.   Consomic


e.   Recombinant inbred
Answer:  c. Conplastic

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. 37.

2) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 1 – History, Wild Mice, and Genetics.  Academic Press: San Diego, CA.  Chapter 4 – Breeding Systems: Considerations, Genetic Fundamentals, Genetic Background and Strain Types pp. 66-71; Chapter 5 – Mouse Strain and Genetic Nomenclature: An Abbreviated Guide, pp. 5 – Mouse Strain and Genetic Nomenclature: An Abbreviated Guide, pp. 81, 87-88.

3) International Committee on Standardized Genetic Nomenclature for Mice and Rat Genome and Nomenclature Committee. Guidelines for Nomenclature of Mouse and Rat Strains. October 2011. 
http://www.informatics.jax.org/mgihome/nomen/strains.shtml#conplastic 
Domain 3; Primary Species – Mouse (Mus musculus)

197.
Diets formulated for the min- and microbreeds generally are which of the following compared to other types of commercially available swine diets?

a. 
Higher energy, lower fiber, and higher protein 

b. 
Higher energy, higher fiber and higher protein 

c.
Lower energy, higher fiber and lower protein

d. 
Lower energy, lower fiber and higher protein

Answer: c. Lower energy, higher fiber and lower protein 

References: 

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

2) Swindle, MM. 2007. Swine in the Laboratory Surgery, Anesthesia, Imagine, and Experimental Techniques. CRC press, Boca Raton. Chapter 1, p. 7.

Domain 4; Primary Species – Pig (Sus scrofa)

198.
According to the Animal Welfare Act and its regulations, the ambient temperature in the sheltered part of the facility for dogs must not fall below 45ºF or must not rise above 85ºF for more than ______ consecutive hours?

a. 2

b. 3

c. 4

d. 5 

e. 6 

Answer: c. 4

Reference: Animal Welfare Act, 9 CRF Part 3 – Standards, Subpart A – Specifications for the Humane Handling, Care, Treatment, and Transportation of Dogs and Cats, §3.3 (a) Sheltered housing facilities.

Domain 5; Primary Species – Dog (Canis familiaris)
199.
Which of the following is a normal finding in a ferret?

a. Decreased hematocrit

b. High reticulocyte count

c. Increased platelet count

d. Low reticulocyte count

Answer: b. High reticulocyte count

References:

4) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 13 – Biology and Disease of Ferrets, p. 486

5) Quesenberry, KE, Carpenter, JW, eds. 2012.  Ferrets, Rabbits, and Rodents Clinical Medicine and Surgery, 3rd edition.  Saunders: St. Louis, MO.  Chapter 1 - Basic Approach to Veterinary Care, p. 19
Domain 1; Secondary Species - Ferret (Mustela putorius furo)
200.
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. BALB/c

b. C57BL/6

c. FVB/N

d. 129

Answer: d. 129

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

Domain 3; Primary Species - Mouse (Mus musculus)

201.
Which of the following biological safety cabinets is designed to be used with toxic chemicals and has air exhausted directly out the building with no air recirculated through the cabinet?

a. Class I

b. Class IIA1

c. Class IIB2

d. Class III

Answer:  c. Class IIB2

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 – Biological Safety Cabinets, pp. 292-297. 
(http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_appendixA.pdf).
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, pgs. 1050-1051.

Domain 4

202.
According to the Animal Welfare Act and its regulations, the Institutional Animal Care and Use Committee can have no more than how many members from the same administrative unit of the facility (Departmental level)?

a.
1
b.
2
c.
3
d.
4
e.
There is no limit
Answer: c. 3

References: 

1) Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.31(b)(4) Institutional animal care and use committee (IACUC).  (1-1-01 Edition, p. 21).
2) Applied Research Ethics National Association (ARENA) and Office of Laboratory Animal Welfare (OLAW).  2002.  Institutional Animal Care and Use Committee Guidebook.  2nd Edition.  OLAW, Bethesda, MD.  Section A.2. Authority, Composition and Functions, p. 14.
3) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 2 – Laws, Regulations, and Policies Affecting the Use of Laboratory Animals, p. 21

Domain 5

203.
Based on a survey of over 4650 different knockout mouse lines, which of the following is likely the most common underlying pathogenic mechanism responsible for the development of congenital hydrocephalus in mice? 

a. Disruption in normal neuronal migration
b. Dysfunction of motile cilia

c. Impaired cerebrospinal fluid absorption in the subarachnoid space

d. Overproduction of cerebrospinal fluid at the choroid plexus

Answer: b. Dysfunction of motile cilia

Reference: Vogel et al. 2012. Congenital hydrocephalus in genetically engineered mice. Vet Pathol 49(1):166-181.

Domain 1; Primary Species - Mouse (Mus musculus)

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

a. Morphine intramuscular

b. Buprenorphine intramuscular

c. Oxymorphone intramuscular

d. Butorphanol intramuscular

e. Fentanyl transdermal patch

Answer: e. Fentanyl transdermal patch

References:

1) 
Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Academic Press, San Diego, CA.  Chapter 13 - Anesthesia and Analgesia in Dogs and Cats, p. 378.

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

Domain 2; Primary Species – Dog (Canis familiaris)

205.
Excessive noise appears to have which of the following effects on mice and growing chickens?
a. Decreased reproductive efficiency in mice, but no effect on growing chickens

b. No effect on reproductive efficiency in mice but increased morbidity and mortality in growing chickens

c. Decreased reproductive efficiency in mice and increased morbidity and mortality in growing chickens

d. No effect on either mice or growing chickens

Answer: c. Decreased reproductive efficiency in mice and increased morbidity and mortality in growing chickens

References: 

1) Rasmussen et al. 2009. Construction noise decreases reproductive efficiency in mice. JAALAS 48(4):363-370.
2) Pavek et al. 2010. Operation of an air filtration device results in morbidity and mortality in growing chickens (Gallus gallus domesticus). JAALAS  49(5):578–582.

Domain 4; Primary Species - Mouse (Mus musculus) and Tertiary Species – Chicken (Gallus domesticus) 
206.
All of the following are used by AAALAC, International as primary standards to evaluate animal care and use programs EXCEPT?

a. Guide for the Care and Use of Agricultural Animals in Research and Teaching (FASS 2010)

b. Guide for the Care and Use of Laboratory Animals, 8th edition

c. Guide for the Care and Use of Mammals in Neuroscience and Behavioral Research (ILAR 2003)

d. European Convention for the Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes, Council of Europe (ETS 123)

Answer: c. Guide for the Care and Use of Mammals in Neuroscience and Behavioral Research (ILAR 2003)

References: http://www.aaalac.org/about/guidelines.cfm

Domain 5

207.  
What is the most likely cause of 1 mm-white mucoid nodules observed on the skin and gills of zebrafish? 


a.   Atypical mycobacterium 

b.   Ichthyophthirius multifilis

c.   Piscinoodinium pillulare

d.   Saprolegnia spp.
Answer: b. Ichthyophthirius multifilis
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, pp. 876-881. 

2)  http://zebrafish.org/zirc/health/diseaseManual.php#Ich%20(White%20Spot%20Disease)

3)
http://zebrafish.org/zirc/health/diseaseManual.php#Mycobacteriosis (Fish TB)

4)
http://zebrafish.org/zirc/health/diseaseManual.php#Velvet Disease (Piscinoodinium pillulare)

5)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 20 – Biology and Health of Laboratory Fishes, pp. 899-902, 905-907.

Domain 1; Secondary Species – Zebrafish (Danio rerio)

208.
Which of the following pharmaceuticals is a controlled substance schedule IV drug?

a. Buprenorphine

b. Diazepam

c. Ketamine

d. Gabapentin

Answer: b. Diazepam

1) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Academic Press, San Diego, CA. 25 – Regulatory Issues, p. 574 (Table 25-1).
2)  http://www.deadiversion.usdoj.gov/schedules/index.html  

Domain 2

209.
When the drug N-nitroso-N-ethylurea (ENU) is injected into male mice, which of the following changes are created in the germ cells?

a. Deletions 

b. Inversions 

c. Point mutations

d. Reciprocal translocations

e. Translocations

Answer: c. Point mutations                 


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 12 – Chemical Mutagenesis in Mice, p. 232.

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)

210.
According to the Guide for the Care and Use of Laboratory, all of the following are considered a category of ‘life support system’ relative to the housing and management of aquatic animals EXCEPT?

a. Aerated 

b.
Flow-through 

c. 
Recirculating

d.
Static 

Answer: a. Aerated

References:

1) 
Mason 
and Matthews. 2012. Aquatic environment, housing, and management in the eighth edition of the Guide for the Care and Use of Laboratory Animals: additional considerations and recommendations. JAALAS 51(3):329-332.

2) 
National Research Council. 2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C. Chapter 3 – Environment, Housing, and Management, p. 79.
Domain 4

211.
Which of the following husbandry practices regarding feeding and watering of nonhuman primates WOULD NOT be compliant with the Animal Welfare Act and its regulations?

a. 
Nonhuman primates must be fed at least once each day

b. 
If water is not continuously available, it must be offered at least once daily for at least 1 hour each time
c. 
Water receptacles must be sanitized at least once every 2 weeks

d. 
Diet for nonhuman primates must be appropriate for the species, size, age, and condition of the animal
e. 
Food receptacles must be a readily accessible to all nonhuman primates being fed

Answer: b. If water is not continuously available, it must be offered at least once daily for at least 1 hour each time.

Reference: Animal Welfare Act, 9 CRF Part 3 – Standards, Subpart D – Specifications for the Humane Handling, Care, Treatment, and Transportation of Nonhuman Primates. §3.82 Feeding and §3.83 Watering. (1-1-05 Edition, p. 97)

Domains 4 and 5

212.
The case definition of simian type D retrovirus-induced simian AIDS includes generalized lymphadenopathy and/or splenomegaly accompanied by all of the following clinical and lab findings EXCEPT?

a. Bone marrow hyperplasia 

b. Noma

c. Opportunistic infections

d. Retroperitoneal fibromatosis

e. Vaginal papillomas

Answer:  e. Vaginal papillomas

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, p. 756 (Table LV)
Domain 1; Primary Species - Macaques (Macaca spp.)

213.
Which of the following statements describing allergens in laboratory animals is TRUE?

a. Allergens can be commonly found in dander, hair, saliva, urine and feces of laboratory animals

b. A major mouse allergen with 2 isoforms (Mus d 1A and Mus d 1B) is predominantly found in the urine

c. The major rat allergen is produced in the sebaceous glands of the skin

d. Allergic reactions to laboratory animal allergens are examples of classic immunoglobulin G-mediated reactions

e. Airborne concentrations are related to the number of mice present in the sampling area and the degree of work activity

Answer: e. Airborne concentrations are related to the number of mice present in the sampling area and the degree of work activity

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, pp. 53-56.
2) Glueck et al. 2012. Exposure of laboratory animal care workers to airborne mouse and rat allergens.  JAALAS 51(5):554-560.
Domain 4

214.
According to the current Guide for Care and Use of Laboratory Animals, what is the recommended dry-bulb temperature range for mice and rats?

a. 
16-22(C (61-72(F)
b. 
16-27(C (61-81(F)
c.
18-29(C (64-84(F)
d.
20-26(C (68-79(F)
Answer: d. 20-26(C (68-79(F)
References: National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed. National Academies Press, Washington D.C.  Chapter 3 - Environment, Housing and Management, p. 44.   
Domain 5; Primary Species – Mouse (Mus musculus) and Rat (Rattus norvegicus)

215.
Which of the following statements is TRUE regarding the immune system effects of mouse hepatitis virus infection in immune competent mice?

a. Decreases interferon production

b. Increases the proliferative response of lymphocytes to mitogens 
c. Induce thymic involution and apoptosis

d. Suppresses polyclonal immunoglobulin production

Answer:  c. Induce thymic involution and apoptosis
References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 29 – Factors That May Influence Animal Research, p. 1159. 

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 6 – Mouse Hepatitis Virus, pp. 154-157
3) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 31-36
Domain 1; Primary Species– Mouse (Mus musculus)

216.
Pentobarbital is classified under which of the following controlled substances schedules?

a. I

b. II

c. III

d. IV

e. V

Answer: b. II

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. 25 – Regulatory Issues, p. 574 (Table 25-1).

2)  http://www.deadiversion.usdoj.gov/schedules/index.html 

Domain 2 

217.
Certified and natural ingredient diets should be stored at _____ and purified and chemically defined diets should be stored at ______.
a. < 16ºC (61ºF); < 0ºC (32ºF)
b. < 21ºC (70ºF); < 4ºC (39ºF)
c. < 32ºC (90ºF); < 21ºC (70ºF)
d. < 16ºC (61ºF); < 4ºC (39ºF)
e. < 22ºC (72ºF); < 16ºC (61ºF)
Answer: b. < 21ºC (70ºF); < 4ºC (39ºF)

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 21 - Design and Management of Animal Facilities, p. 916.
2) Institute for Laboratory Animal Research. 2011. Guide for the Care and Use of Laboratory Animals Academies Press: Washington, D.C. Chapter 3 - Environment, Housing and Management, p. 66.
Domain 4
218.
IgE levels are suggested for routine biosecurity screening for which of the following etiological agents in mice?


a.   Mouse hepatitis virus

b.   Myobia musculi

c.   Helicobacter hepaticus

d.   Trichophyton mentagrophytes
Answer:  b. Myobia musculi
References:  

1) Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 31-36, 58-61, 82, 85-86

2) Roble et al. 2012. Total IgE as a serodiagnostic marker to aid murine fur mite detection. JAALAS 51(2):199-208.

Domain 1; Primary Species – Mouse (Mus musculus)

219.
Which of the following is TRUE regarding helicobacter in mice?

a. Helicobacteriosis in adult immunocompetent mice can readily causes clinical disease

b. Liver enzymes in A/J mice are elevated with Helicobacter rodentium infection

c. Helicobacters can persist in the gastrointestinal tract, particularly the ileum and stomach.

d. Helicobacter hepaticus infections provoke a strong Th2 pro-inflammatory response

e. Histopathologic exam of the liver should include silver stains to identify spiral or curved organisms

Answer: e. Histopathologic examination of the liver should include stains such as GMS to identify spiral or curved organisms
References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Diseases of Mice p. 88-90
2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mice, pp. 58-61
3) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 2 – Diseases.  Academic Press: San Diego, CA.  Chapter 17 – Helicobacter Infections in Mice, pp. 410-415, 419, 428

Domain 1; Primary Species – Mouse (Mus musculus)

220. 
Which of the following animal identification techniques requires the use of anesthesia in mice greater than 2 weeks of age?

a. 
Ear tags

b. 
Ear notch

c. 
Toe clipping

d. 
Tattoo

e. 
Microchipping

Answer:   c. Toe clipping 

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. 1006-1008.
2) 
Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 3 – Environment, Housing, and Management, p.75. 

Domain 4; Primary Species – Mouse (Mus musculus)

221.
Which of the following organizations is dedicated to enhancing the quality of management and care of laboratory animals throughout the world?

a. Association for Assessment and Accreditation of Laboratory Animal Care

b. Federation for Biomedical Research

c. Laboratory Animal Management Association

d. National Association for Biomedical Research

e. Scientists Center for Animal Welfare

Answer: c. Laboratory Animal Management Association

References:

1)  
http://www.lama-online.org/about/mission/

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

Domain 6

222.
What is the clinical triad of the Horner syndrome?

a. Conjunctivitis, pupil miosis and facial anhydrosis

b. Contralateral eyelid ptosis, pupil miosis and facial anhydrosis 

c. Ipsilateral eyelid ptosis, pupil miosis and facial anhydrosis

d. Ipsilateral eyelid ptosis, pupil miosis and facial edema

e. Ipsilateral eyelid ptosis, pupil mydriasis and facial anhydrosis 

Answer: c. Ipsilateral eyelid ptosis, pupil miosis and facial anhydrosis                 


References: Ding et al. 2012. Horner syndrome after carotid sheath surgery in a pig: anatomic study of cervical sympathetic chain. Comp Med 61(5):453-456.

Domain 1

223.
According to the Animal Welfare Act and the Guide for the Care and Use of Laboratory Animals, what is the minimum floor space required for an individually housed 5.0 kg New Zealand White rabbit?

 

a. 
3.0 ft2
b. 
4.0 ft2
c. 
4.5 ft2
d. 
5.0 ft2
e.
6.0 ft2
Answer: b. 4.0 ft2
References:

1) Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A, Part 3 – Standard, Subpart C – Specifications for the Human Handling, Care, Treatment and Transportation of Rabbits, §3.53 Annual report (1-1-00 Edition, pp. 69-70)

2) National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter 3 - Environment, Housing and Management, p. 59.

Domain 5; Primary Species – Rabbit (Oryctolagus cuniculus)

224.
What does the acronym HVAC stand for?

a. Health  and variation automation consortium

b. Health, variation, and air controls

c. Heating, ventilation and air conditioning

d. Heating, ventilation, and automation controls

Answer: c. Heating, Ventilation and Air Conditioning

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. 919.

2) Hessler JR, Lehner NDM, eds.  2009.  Planning and Designing Research Animal Facilities.  Academic Press, San Diego, CA.  Chapter 34 – Heating, Ventilation and Air Conditioning (HVAC): Special Considerations, pp. 461-462

3) http://www.epa.gov/iaq/schooldesign/hvac.html

Domain 4

225.
All of the following methods are recommended for routine pest control in laboratory animal environments EXCEPT?

a. Seal all potential entry points (cracks, etc)

b. Use of organic pesticides

c. Eliminate hiding or nesting places

d. Enforce a zero-tolerance policy on the consumption of food within the animal facility

Answer: b. Use of organic pesticides

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 21 – Design and Management of Animal Facilities, pp. 929-930.
2) National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8th ed.  National Academies Press, Washington D.C.  Chapter 3 – Environment, Housing, and Management, p 74.
Domain 4 

226. 
Signs characteristic of Salmonella septicemia in swine include which of the following clinical signs?


a.   Arthritis 

b.
Chronic wasting

c.
Cough, dyspnea, cyanosis of the ears

d.   Hemorrhagic diarrhea with rectal strictures

Answer: c. Cough, dyspnea, cyanosis of the ears

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. 630.

2)  Zimmerman J, Karriker L, Ramirez A, Schwartz K, Stevenson G, eds. 2012. Diseases of Swine, 10th ed. Wiley-Blackwell: Ames, IO. Section IV – Bacterial Diseases, p. 826. 

Domain 1; Primary Species – Pig (Sus scrofa) 

227. 
The presence of which of the following agents leads to increased algal growth in aquatic systems? 


a.   Nitrogen and phosphorus 


b.   Nitrogen and oxygen 


c.   Nitrogen and carbon dioxide 


d.   Phosphorus and carbon dioxide 

Answer: a. Nitrogen and phosphorus 

References: 

1) Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. National Academy Press, Washington, D.C. Chapter 3 – Environment, Housing, and Management, p. 86. 

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 19 – Biology and Management of the Zebrafish, p. 869

Domain 4

228.
Dubbing refers to which of the following standard agricultural practices? 


a.   Beak trimming of birds


b.   Partial removal of the comb of chickens


c.   Removal of supernumerary teats of cattle

d.   Tail-docking in lambs

Answer:  b. Partial removal of the comb of chickens

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

229.
What is the etiological agent of thromboembolic meningoencephalitis in cattle?

a. Bacteroides melaninogenicus    

b. Fusobacterium necrophorum 

c. Haemophilus somnus 

d. Dichelobacter nodosus 

e. Dermatophilus congolensis  

Answer: c. Haemophilus somnus                 


References:  

1) http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/55500.htm 

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA.  Chapter 14 – Biology and Diseases of Ruminants: Sheep, Goats, and Cattle, pp. 548-551.

Domain 1; Tertiary Species – Other Livestock Species Including Cattle and Horses

230.
Which of the following is utilized as a model for diabetes mellitus?

a. Cricetus cricetus
b. Cricetulus griseus
c. Mesocricetus auratus
d. Phodopus sungorus
Answer: b. Cricetulus griseus
References:
1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 5 - Biology and Diseases of Hamsters, pp. 188-190, 192, 195-197.

2) Suckow MA, Stevens KA, Wilson RP, eds. 2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents. Academic Press: San Diego, CA. Chapter 35 – The Chinese or Striped-Back Hamster, p. 912; Chapter 36 – The European Hamster, p. 929; Chapter 37 – Other Hamsters, pp. 937-938.

Domain 3; Tertiary Species – Other Rodents
END OF EXAM

