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This examination is meant to be used as a study tool when preparing for the ACLAM or ECLAM Certifying Examinations. The material presented in this mock examination follows the ACLAM role delineation document, but is not necessarily reflective of the ACLAM or ECLAM Certifying Examinations.

2014 Exam Contributors

Asia

Bryan Ogden DVM, DACLAM – Coordinator

Anna Acuna, DVM

Michele Bailey, DVM DACLAM

Enoka Bandularatne, BVSc, DACLAM, PhD

Ralph Bunte, DVM, DACVP

Michelle Loh, DVM

Rex Manguiat, DVM

Diana Scorpio, DVM, MPH, DACLAM

Wendy Williams DVM, DACLAM

Canada

Patricia V. Turner, MSc, DVM, DVSc, DACLAM, DABT - Coordinator

Dave Hanwell, MS, DVM, DVSc, DACLAM

Mahesh Jonnalagadda, DVM, MS, PhD, DACLAM

Shawn Petrik, MSc, DVM, Dipl Path

Andrew Winterborn, DVM, DACLAM

Caribbean/Latin America

Marilyn Arce, DVM, MLAS, DACLAM - Coordinator

Olga D. Gonzalez, DVM, DACVP

Europe (Mock ECLAM Exam)

Michael Wilkinson, DVM, CertLAS, PhD, DipECLAM - Coordinator

José M. Sánchez-Morgado, DVM, MSc, PhD, DipECLAM

Yolanda Saavedra, DVM, PhD, DipECLAM

Midwest (Colorado)

Ryan Curtis, DVM (Coordinator)

Lon Kendall, DVM, PhD, DACLAM (Coordinator)

Jessica Ayers, DVM, DACLAM

Suhrim Fisher, DVM

Lynne Kesel, DVM

Carmen Ledesma-Feliciano, DVM

James Owiny, DVM, DACLAM

Wendy Tuttle, DVM

Sue VandeWoude, DVM, DACLAM

Midwest (Indiana)

Deb Hickman, MS, DVM, DACLAM – Coordinator

Midwest (Wisconsin)

Andres F. Mejia, DVM, MS, DACLAM – Coordinator

Jennifer Coonen, DVM, DACLAM

Christina Cruzen, DVM, DACLAM

Casey Fitz, DVM

Rebekah Franklin, DVM

Bettina Gentry, DVM, PhD

Jatinder Gulani, DVM, PhD, DACLAM

Raman Muthuswamy, BVSc, MVSc, PhD, DACVP

Heather Simmons, DVM, DACVP

2014 Exam Contributors

Mid-Atlantic

Susan Goodwin DVM, MS, DACLAM - Coordinator

LTC Carrie G. Benton DVM, DACLAM (Co-Chair)

LTC Larry Shelton, DVM, MPH, DACLAM, DACVPM (Co-Chair)

MAJ Vince Hawley, DVM, MPH, DACLAM (Co-Chair)

MAJ Krystal Bean, DVM, DACLAM

LTC Dave Bentzel, DVM, MPH, DACLAM, DACVPM

LTC Mike Bonhage, DVM, MPH, DACLAM, DACVPM

LTC Sarah Bro, DVM, MPH, DACLAM

LTC Todd Collins, DVM, MPH, DACLAM, DACVPM

LTC Ken Despain, DVM, MS, DACLAM, DACVPM

LTC Dawn Fitzhugh, DVM, MPH, DACLAM, DACVPM

LTC Chad Foster, DVM, DACLAM

Jatinder Gulani, DVM, PhD, DACLAM

Alec Hail, DVM, DACLAM

COL Chris Hanson, DVM, MPH, DACLAM

LTC Joe Harre, DVM, MPH, DACLAM

LTC Ken Jacobsen, DVM, MPH, DACLAM, DACVPM

MAJ Matt Johnson, DVM, DACLAM

LCDR Jan Linkenhoker, DVM, MSPH, DACLAM

Rohan Rajapakse, DVM, MS, DACLAM

LTC (P) PJ Rico, DVM, MPH, DACLAM

MAJ Joe Royal, DVM, MPH, DACLAM, DACVPM

Raja Sriperumbudur, DVM, PhD, DACLAM

LTC Julie Stephens-DeValle, DVM, MPVM, DACLAM, DACVPM

MAJ Brett Taylor, DVM, MPH, DACLAM, DACVPM

Northeast (CT)

Jodi Scholz, DVM, DACLAM - Coordinator

Peter Smith, DVM, DACLAM - Coordinator

Dil Ekanayake Alper, DVM, PhD

Meghan Connolly, MVB

Morgan Oexner, DVM, MS

Steven Wilson, VMD, DACLAM

Northeast (NY)

Kerith Luchins, DVM, DACLAM - Coordinator

Gillian Braden, MLAS, VMD

Chereen Collymore, DMV

Leslie Diaz, DVM

Philip Gerwin, MS, DVM

Andrew Gorman, DVM

Robin Kramer, DVM

Christine Lieggi, DVM, DACLAM

Melissa Nashat, DVM, PhD

Irka Redelsperger, MLAS, DVM

Rodolfo Ricart, DVM, DACLAM

2014 Exam Contributors

Pacific Northwest

Thea Brabb, DVM, PhD, DACLAM - Coordinator

Stanton Gray, DVM, PhD, DACLAM – Coordinator

Stephanie Murphy, VMD, PhD, DACLAM - Coordinator

Andrew Burich, DVM, MS, DACLAM

Lesley Colby, DVM, MS, DACLAM

Brandy Dozier, DVM

Jennifer Grossman, DVM

Charlotte Hotchkiss, DVM, PhD, DACLAM

Jeff Stanton, DVM, MA, DACLAM

Southeast

Julia Whitaker, DVM, MS, DACLAM- Coordinator

Craig Fletcher, DVM, PhD, DACLAM- Coordinator

Angela King-Herbert, DVM, DACLAM

Terry Blankenship-Paris, DVM, DACLAM

Diane Forsythe, DVM, DACLAM

Anna Hampton, DVM, DACLAM

Glicerio Ignacio, DVM, MS, DACLAM

David M. Kurtz, DVM, PhD, DACLAM

Kathy Laber, DVM, MS, DACLAM

Leslie Martin, JD, DVM, DACLAM

Jacquelyn Tubbs, DVM, DACLAM

Debbie Vanderford, DVM, CPIA, DACLAM

Chandra Williams, DVM, CPIA, DACLAM

Kyha Williams, DVM, DACLAM

Mary Ann Vasbinder, DVM, DACLAM

Coralie Zegre-Cannon, DVM, DACLAM

West Coast (Northern California)

Sean Adams, DVM, PhD - Coordinator

Laurie Brignolo, DVM, DACLAM - Coordinator

Angela Chang, DVM - Coordinator

Monika Huss, DVM - Coordinator

Elizabeth Carbone, DVM

Helen Chum, DVM

Christie Ferrecchia, DVM

Kristin Grimsrud, DVM, PhD

Andrew Haertel, DVM

Krista Lindstrom, DVM, DACLAM

Gregory Salyards, DVM

Rebecca Sammack, DVM, DACLAM

Travis Seymour, DVM

West Coast (Southern California)

Trinka Adamson, MS, DVM, DACLAM - Coordinator

Ari Aycock-Williams, DVM, DACLAM

Deepti Chadalavada, DVM

James Finlay, DVM

Sumanth Putta, DVM, MS, PhD, DACLAM
1.
This slide shows cecal contents from a gerbil. What is the etiologic agent?

a. Syphacia muris

b. Aspicularis teraptera

c. Syphacia obvelata

d. Dentostomella translucida

e. Paraspidodera uncinata

Answer:  d. Dentostomella translucida

References: 

1) Barthold SW, Percy DH.  2007.  Pathology of laboratory rodents and rabbits. Blackwell Publishing, Ames, Iowa.  Chapter 4, pp. 212. 

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 7, p. 277. 

Domain 1; Secondary Species – Gerbil (Meriones unguiculatus)
2.
Which environmental enrichment item (pictures a-d) would be most appropriate to meet the species-typical behavioral needs of a laboratory mouse?
a.
A

b.
B

c.
C

d.
D
Answer: a. 

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. 1242.

2)
Hess SE, Rohr S, Dufour BD, Gaskill BN, Pajor EA, Garner JP. 2008. Home Improvement: C57BL/6J Mice Given More Naturalistic Nesting Materials Build Better Nest. JAALAS 47:6, pg 25-31.

3)
National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8nd edition.  The National Academies Press: Washington, D.C.  Chapter 3 – Environment, Housing, and Management, p. 41-104.

Domain 4; Primary Species – Mouse (Mus musculus)
3.
The intestinal parasites visible in this image can cause severe clinical signs including weight loss, diarrhea, dehydration, and mortality in young, immunosuppressed or immunodeficient mice.  Direct intestinal examination of dirty bedding sentinels was found to have low sensitivity to detect this intestinal parasite in mice.  What is the etiologic agent?
a.
Giardia spp.

b.
Spironucleus muris

c.
Cryptosporidia muris

d.
Tritichomonas muris

e.
Entamoeba muris
Answer:  b.  Spironucleus muris

References:  1)  Percy & Barthold. 2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed., p.88. 2) Perdue KA et al. 2008.  Suboptimal ability of dirty-bedding sentinels to detect Spironucleus muris in a colony of mice with genetic manipulations of the adaptive immune system.  J Am Assoc Lab Anim Sci 47(5):10-17. 3) Fox et al. eds., The Mouse in Biomedical Research, 2nd ed. Vol 2, p. 523-524.

Domain 1 (Primary Species – Mouse)

4.
The apparatus below  is most commonly used to test what component of a rodent’s behavior?
a. Anxiety and distress

b. Locomotion and direction

c. Reward learning and avoidance

d. Spatial learning and memory

e. Activity and body mass

Answer:  d.
Spatial learning and memory

References:

1) Committee on Guidelines for the Use of Animals in Neuroscience and Behavior Research, Institute for Laboratory Animal Research, Division on Earth and Life Studies.  2003.  Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research.  National Academies Press:  Washington D.C.  Chapter 9, pp 134-136.

2) Mulder and Pritchett.  2003.  The Morris Water maze.  Contemporary Topics in Laboratory Animal Science 42(2):49-50.  

Domain 3;   Primary species- Mouse (Mus musculus) or Rat (Rattus norvegicus)

5.
In rabbits, consumption of diets high in which nutrient can result in calcification of soft tissues as depicted in the below picture:

a. Calcium

b. Vitamin D

c. Vitamin E

d. Vitamin A

Answer: b. Vitamin D

References:
1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 9 – Rabbits, pg. 336.

2) Suckow MA, Stevens KA, Wilson RP. 2012.  The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents, 1st edition.  Chapter 9 – Rabbit Colony Management and Related Diseases, pg. 236.  

Domain 4: Primary Species - Rabbit

6.
Name the condition and the mode of genetic inheritance.

a) Waardenburg syndrome – Autosomal recessive

b) Waardenburg syndrome – Autosomal recessive with incomplete penetrance

c) Waardenburg syndrome – Autosomal dominant

d) Klinefelter’s Syndrome - Autosomal recessive

e) Klinefelter’s Syndrome -– Autosomal dominant

Answer:  c. Waardenburg syndrome – Autosomal dominant

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 12, p. 461. 

Domain 1; Secondary Species – Cat (Felis cattus)
7.
What disinfection procedure would be most appropriate for this disease in a Danio rerio colony maintained on a recirculating life-support system? (A) H & E stain of swim bladder. (B) Acid-fast stain of swim bladder bifurcation?
a. Weekly tank cleaning by scrubbing with autoclaved scouring pads and siphoning of debris. 

b. Addition of kanamycin into the recirculating tank system for 3 days followed by a complete water change over 3 days. Repeat treatment. 

c. Quarantine of life-support system and cessation of breeding for 3 months. 

d. Culling of all fish in life-support system, discarding all disposable equipment, and disinfection of the water system and surfaces with bleach for 3 days. Repeat treatment.

Answer: d. Culling of all fish in life-support system, discarding all disposable equipment, and disinfection of the water system and surfaces with bleach for 3 days. Repeat treatment. 

References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 19 – Biology and Management of the Zebrafish, p. 876-877.

2)
Murray KN, Bauer J, Tallen A, Matthews JL, Westerfield M, Varga ZM. 2011. Characterization and Management of Asymptomatic Mycobacterium Infections at the Zebrafish International Resource Center. JAALAS 50:5, pg 675-679.

3)
Astrofsky KM, Schrenzel MD, Bullis RA, Smolowitz RM, and Fox JG. 2000. Diagnosis and Management of Atypical Mycobacterium spp. Infections in Established Laboratory Zebrafish (Brachydanio rerio) Facilities. Comparative Medicine 50:6, pg 666 - 672.  This reference provided the photo

Domain 4; Secondary Species - Zebrafish (Danio rerio)
8.
Which restraint procedure does this image depict?
a.
Restraint of a rat prior to incising the plastic to access the facial vein for a phlebotomy procedure.

b.
Restraint of a mouse to facilitate intraperitoneal injection of an anesthetic

c.
Restraint of adult guinea pig (>200 grams) prior to decapitation

d.
Restraint of a juvenile rat prior to decapitation

Answer:  d. Restraint of a juvenile rat prior to decapitation

References:  1)  http://www.braintreesci.com/Products/restrainer.asp;

2) https://www.aalaslearninglibrary.org/demo/course2.asp?strKeyID=8803CF74-2C74-46A6-956F-9BDE1463511-0&Library=10&Track=8&Series=1234&Course=2451&Lesson=26649
Domain 2 (Primary Species – Rat)

9.
Which statement is correct regarding the condition noted below in the Watanabe Heritable Hyperlipidemic (WHHL) and the St. Thomas strain?

a. The St. Thomas strain has normal functioning LDL receptors with a hypercholesterolemic state

b. The WHHL strain has a normal functioning LDL receptors with hypercholesterolemic state.
c. The St. Thomas strain has marked deficiency of low density lipoprotein receptors in liver and other tissues
d. The WHHL strain has marked deficiency of high density lipoprotein receptors in liver and other tissues

Answer: a. The St. Thomas strain has normal functioning LDL receptors with a hypercholesterolemic state

References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 9 – Biology and Disease of Rabbits, p. 331.

2)
Manning PJ, Ringler DH, Newcomer CE, eds.  1994.  The Biology of the Laboratory Rabbit, 2nd edition.  Academic Press:  San Diego, CA. Chapter 20-Polyclonal Antibody Production, p. 368.

Domain 3; Primary Species – Rabbit (Oryctolagus cuniculus)

10.
A 16-month old mouse shrew (Suncus murinus) presents with a large mass in the intrascapular region and was euthanized for poor doing.  The following gross and histopathological findings are pictured below.  What is the morphologic diagnosis?
a. Mammary fibroadenoma

b. Uncomplicated epithelioma

c. Foreign body associated sarcoma

d. Secondary metastatic pulmonary adenocarcinoma

Answer: c. Foreign body associated sarcoma (specifically microchip associated sarcoma)

Reference: 

1) Schutt LK, Turner PV.  Microchip-associated sarcoma in a shrew (Suncus murinus).

J Am Assoc Lab Anim Sci. 2010 Sep;49(5):638-41.

Domain 2; Tertiary Species – other rodent (Suncus murinus); has been reported in mice and other species (citations available in article).  

11.
A young macaque is found to have a maculopapular exanthema, shown in images A and B. Other young macaques in the colony were found to have conjunctivitis, respiratory infections, and one had a couple small white foci on the oral mucosa. 

Which of the following viruses is in the same genus as the etiologic agent of the macaque infection?

a. Pneumonia virus of mice 

b. Sendai virus 

c. Hendra virus

d. Newcastle Disease Virus

e. Canine distemper virus 

Answer: e. Canine distemper virus. 
Measles virus (the etiology of the macaque infection) and Canine distemper virus are both in the genus Morbilivirus. All listed viruses are in the family Paramyxoviridae.

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 11 – Biology and Disease of Dogs, p. 414

2) Abee C, Mansfield K, Tardif S, Morris T, eds. 2012. Nonhuman Primates in Biomedical Research: Diseases, 2nd edition.  Academic Press: San Diego, CA. Chapter 1 - Viral Diseases of Nonhuman Primates, p. 44. Image from p. 45

 Domain 1; Primary Species – Macaques (Macaca)

12.
When working with hantavirus infection in this species, which of the following statements is TRUE regarding containment practices:

a. Experimentally infected rodents should be housed in ABSL-2 facilities using ABSL-2 practices and procedures.

b. Laboratory transmission to humans occurs most often from contact with infected blood.

c. All work involving inoculation of virus-containing samples should be conducted at ABSL-4.

d. Control of arthropod vectors will control viral transmission.

Answer: c. All work involving inoculation of virus-containing samples should be conducted at ABSL-4.

References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 25 – Selected Zoonosis, p. 1065-1066.

2)
U.S. Department of Health and Human Services. 2009. Biosafety in Microbiological and Biomedical Laboratories, 5th edition. U.S. Government Printing Office, Washington, DC. p. 200-201.

3)
Harkness JE, Turner PV, VandeWoude S, Wheler CL, eds. 2010. Biology and Medicine of Rabbits and Rodents. 5th edition. Wiley-Blackwell: Ames, IA. p.308-309.

Domain 4; Tertiary Species – Other rodents (Peromyscus spp.)

13.
What is the purpose of the metal contraption standing within the cage? 

a. enrichment
b. nesting device
c. measurement of food consumption
d. anxiety testing (novel object)
Answer:  c. measurement of food consumption

References:

1) Hess K, Kocher M, Myers R, Morris T. 2013. Novel mouse feeders for measurement of daily food consumption. Lan Anim Sci Prof  December:42-43.

2) Toler J, Gleason D, Clare L, Buckham S, DeWit R. 2008. Disposable plastic rodent feeders for use in an automated filling system. Lab Anim 37:415-419.

3) http://www.unifabcages.com/site.php?id=69:p
Domain 4

14.
Which animal model is used to produce the structure pictured above?

a. Canis familiaris

b. Macaca mulatta

c. Oryctolagus cuniculus 

d. Macaca fasicularis

Answer: c. Oryctolagus cuniculus

References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 9 – Biology and Disease of Rabbits, p. 331.

2)
Manning PJ, Ringler DH, Newcomer CE, eds.  1994.  The Biology of the Laboratory Rabbit, 2nd edition.  Academic Press:  San Diego, CA. Chapter 20-Polyclonal Antibody Production, p. 435.

Domain 3; Primary Species – Rabbit (Oryctolagus cuniculus)

15.
The euthanasia method pictured HAS NOT been used on which species and should not be a sole method of euthanasia?

a. Turkeys

b. Suckling pigs

c. Neonatal cattle

d. Juvenile Alpaca

Answer.  d. Juvenile Alpaca

Picture taken from:  http://www.swineweb.com/euthanasia-alternatives/.  Swine Innovation Porc.

Reference:

1) AVMA Guidelines for the Euthanasia of Animals: 2013 Edition. https://www.avma.org/KB/Policies/Documents/euthanasia.pdf, p. 35.  
Domain 5; Secondary Species – Ruminants

16.
The image shows an egg found in a mouse fecal exam. How long is the life cycle of this parsite?
a. 6 h

b. 6-7 d

c. 11-15 d

d. 23-25 d

Answer:  d.   23-25. This is an Aspicularis tetraptera egg

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Disease of Mice, p. 101-102. Image from p. 101

2) Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, p. 90

Domain 1; Primary Species – Mouse (Mus musculus)

17.
The technology illustrated below is effective and safe for biodecontamination of animal facilities, laboratory equipment and heat- sensitive caging.  What is depicted?
a. UV sterilizer 

b. Peracetic acid fogger

c. Formaldehyde gas

d. Hydrogen peroxide vapor

e. Chlorine dioxide gas
Answer: d. Hydrogen peroxide vapor

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. 935.

2)
U.S. Department of Health and Human Services. 2009. Biosafety in Microbiological and Biomedical Laboratories, 5th edition. U.S. Government Printing Office, Washington, DC. Appendix B – Decontamination and Disinfection. p. 331.

3)
Krause J, McDonnell G, Riedesel H. 2001. Biodecontamination of Animal Rooms and Heat-Sensitive Equipment with Vaporized Hydrogen Peroxide.  JAALAS 40(6):18-21.

4)
http://www.bioquellus.com/products/bioquell-q-10

Domain 4; 
18.
Oral gavage and endotracheal intubation of the guinea pig can be difficult due to what anatomical feature depicted below?  

a. epiglottis
b. palatial ostium
c. palatoglossal arch
d. buccal flap
Answer:  b. palatial ostium (also known as the palatal ostium or the intrapharyngeal ostium)

References:

1) Sukow MA, Stevens KA, Wilson RP, eds.  2012.  The Laboratory Rabbit, Guinea Pig, Hamster and Miscellaneous Rodents. Academic Press, San Diego, CA.  Chapter 20 – Anatomy, Physiology, and Behavior, pp. 581. 

2) Brown SA, Rosenthal KL. 1997. Self-Assessment Colour Review of Small Mammals. Manson Publishing, London, UK. pp. 59-60.

Domain 2; Secondary Species – Guinea Pig (Cavia porcellus)

19.
What is the object in this picture used for?  

a. Rodent intubation

b. Rodent pain perception testing

c. Rodent coordination testing

d. Rodent strength testing

Answer:  b Rodent pain perception testing

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 1 – Anatomy, Physiology and Effects of Pain, p. 551.

2) Carbone, E., et. al. 2012. Duration of Action of Sustained-Release Buprenorphine in 2 Strains of Mice. JAALAS 51:815-819

Domain 2; Primary species-Mice (Mus musculus)

20.
The following image is of a rhesus macaque that also presented with diarrhea.

What is the cause of this disease?

a. Lawsonia Intracellularis

b. Shigella flexneri

c. Clostridium difficile
d. Campylobacter
Answer: b. Shigella flexneri
References:

1) Abee, Christian R, Mansfield Keith, Tardif SD, and Morris, Timothy, eds. 2012. Nonhuman Primates in Biomedical Research, 2nd edition. Academic Press: San Diego, CA. Chapter 2 – Bacterial and Mycotic diseases of nonhuman primates. Page 137.

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. Page 732

Domain 1; Primary Species – NHP

21.
What is the primary purpose of the apparatus pictured below in non-human primates?

a.
 environmental enrichment

b.
 positive reinforcement training

c.
 physical restraint

d.
 transportation

Answer: b) positive reinforcement training

References:

1) Coleman K, Pranger L, Maier A, Lambeth SP, Perlman JE, Thiele E, Schapiro SJ. 2008. Training rhesus macaques for venipuncture using positive reinforcement techniques: a comparison with chimpanzees. J Am Assoc Lab Anim Sci 47:37–41.

2) Veeder C, Bloomsmith M, McMillan J, Perlman J, Martin A. 2009. Positive reinforcement training to enhance the voluntary movement of group-housed sooty mangabeys (Cercocebus atys atys). J Am Assoc Lab Anim Sci 48:192-195.

Domain 2, Managing Pain and Distress; Primary species- rhesus macaque (Macaca mulatta)

22. 
Identify the image and describe what it is used for in the delivery of water in the rodent automatic watering IVC system?

a. Guard; protects stem from accidental movement

b. Shield; prevents bedding from entering the valve

c. Bladder guard; prevents backflow of debris from the water tank

d. Water stand; allows weanling animals to reach the water lixit

Answer: b.   Shield; prevents bedding from entering the valve

References: 

1) http://edstromdirect.com/a160-valve-series-service-parts.aspx
2) Gonzalez DM, Graciano SJ (2011) Failure and life cycle evaluation of watering valves. JAALAS 50(5):713 

Domain 4; Primary Species – Mouse (Mus musculus)

23.
What organization does this seal represent?

a. HSUS
b. AALAS
c. ILAR
d. PETA
e. ASLAP
Answer:  a. HSUS

References:

1) www.humanesociety.org

Domain 6

24.
What diagnostic tool is most likely associated with the image shown below?

a.
Multiplex fluorescent immunoassay (MFI)

b.
Polymerase chain reaction assay (PCR)

c.
Enzyme linked immunosorbent assay (ELISA)

d.
Indirect immunofluorescence assay (IFA)

e.
Hemagglutination inhibition assay (HAI)

Answer: b. Polymerase chain reaction assay (PCR)

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. 380.

2)
Jackson GA, Livingston RS, Riley LK, Livingston BA, Franklin CL. 2013. Development of a PCR Assay for the Detection of Spironucleus muris.  JAALAS 52(2): 165-170.

Domain 1; Primary Species – Mouse (Mus musculus)
25.
How would you evaluate the following picture of a mouse using the mouse grimace scale?
a. The mouse is showing moderate facial grimacing.

b. The mouse is showing obvious facial grimacing.

c. Facial grimacing is not present.

d. The mouse is only showing signs of orbital tightening and no other signs of facial grimacing. 

Answer: c. Facial grimacing is not present

References:

1) Matsumiya LC, Sorge RE, Sotocinal SG, Tabaka JM, Wieskopf JS, Zaloum A, King OD, Mogil JS. 2012. Using the Mouse Grimace Scale to reevaluate the efficacy of postoperative analgesics in laboratory mice. J Am Assoc Lab Anim Sci. 51(1):42-9.

2) Dale J Langford, Andrea L Bailey, Mona Lisa Chanda, Sarah E Clarke, Tanya E Drummond, Stephanie Echols, Sarah Glick, Joelle Ingrao, Tammy Klassen-Ross, Michael L LaCroix-Fralish, Lynn Matsumiya, Robert E Sorge, Susana G Sotocinal, John M Tabaka, David Wong, Arn M J M van den Maagdenberg, Michel D Ferrari, Kenneth D Craig & Jeffrey S Mogil. 2010. Coding of facial expressions of pain in the laboratory mouse. Nature Methods 7, 447 – 449. 

Domain 2; Primary Species - Mice

26.
Which of the animals below IS NOT listed in the Animal Care Policy #7 as a brachiating species, which require a larger space for being a Group 6 primate under 9 CRF, section 3.8.
a. A

b. B

c. C

d. D

e. None of the above

Answer: e

A. is a spider monkeys (Ateles spp.), B. is a woolly spider monkeys (Brachyteles spp.), C. are gibbons (Hylobates spp.) and D. is a woolly monkeys (Lagothrix spp.)
Reference: 

1) Animal Care Policies- Policy #7: 9 CRF, section 3.8.

Domain: 5 – Regulatory, primary species
27.
What is TRUE regarding the use of the anesthetic shown below in a protocol?
a. It can no longer be used in research fish

b. It is FDA-approved for use in fish, which fits the definition for pharmaceutical grade

c. It has to be counted as a non-pharmaceutical-grade compound, with review and approval by the IACUC.  FDA approval does not count.
d. It is not recommended for use in any animals.

Answer: b. It is FDA-approved for use in fish, which fits the definition for pharmaceutical grade 

References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 20 – Biology and Health of Laboratory Fishes, p. 896-7.

2)
http://grants.nih.gov/grants/OLAW/faqs.htm#useandmgmt_4

Domain 5; Tertiary Species – Other Fish

28.
What is the shelf life limitation (from the milling date) for nonstabilized commercial laboratory chow for this species?

a.
30 days

b.
60 days

c.
90 days

d.
 120 days

Answer:  c. 90 days

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. 231.

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

Domain 4; Secondary Species – Guinea Pig (Cavia porcellus)
29.
A colony of young guinea pigs presented with anorexia and respiratory distress.  Cranial lung lobes were visibly dark on gross examination.  Histologically, necrotizing lesions of the bronchioles and sloughing of the bronchiolar epithelium were seen.  The lesions shown below were seen within the bronchiolar epithelium which is consistent with?
a. eosinophilic intracytoplasmic inclusions characteristic of morbillivirus

b. basophilic intranuclear inclusions characteristic of adenovirus

c. basophilic intranuclear inclusions characteristic of cytomegalovirus

d. eosinophilic intranuclear inclusions characteristic of herpesvirus

e. eosinophilic intracytoplasmic inclusions characteristic of rabies virus

Answer:  b. basophilic intranuclear inclusions characteristic of adenovirus

References:

1) Fox, JG, Anderson, Loew, FM, Quimby, FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA  Chapter 6, pp 222-223.

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

30.
In a quarantine facility, what is the purpose of the following device?

a. 

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

b. 

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

c. 

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

d. 

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

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

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

Domain 4;
31.
In the strain depicted, the most likely diagnosis of the lesion depicted is:  
a. Corynebacterium

b. Fight wounds

c. Ulcerative dermatitis

d. Thermal injury

e. Mites

Answer: c; ulcerative dermatitis

References:

1) Krugner-Higby L, Brown R, Rassette M, Behr M, Okwumabua O, Cook M, Bell C, Flowers MT, Ntambi J, Gendron A. Ulcerative dermatitis in C57BL/6 mice lacking stearoyl CoA desaturase 1. Comp Med. 2012 Aug; 62(4):257-63.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, p. 107.

Domain: 1; primary species

32.
The equipment below must be readily available in:
a. BSL- 1

b. BSL- 2

c. BSL- 1 & BSL- 2
d. It is not required at either of these biosafety levels

Answer: b. BSL- 2 

References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 24 – Control of Biohazards, p. 1052.

2)
Biosafety in Microbiological and Biomedical Laboratories (BMBL), 2009.  5th edition.  Centers for Disease Control and Prevention and National Institutes of Health. p 38.  http://www.cdc.gov/biosafety/publications/bmbl5/

Domain 5; 

33.
What anatomical feature is shown in this picture of Meriones unguiculatus?

a. sebaceous marking gland

b. sweat glands

c. prostate gland

d. brown fat

Answer:   a. sebaceous marking gland

References:  

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 0 – Biology and Diseases of Other Rodents, p. 276.

2) Suckow MA, Stevens KA, Wilson RP, eds. 2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Elsevier Academic Press: San Diego, CA.  Chapter 52 – Gerbils, p. 1136.

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

34.
A long standing zebra fish colony housed in a recirculating water system with 25 micron particulate filters with activated carbon cores started to experience an untoward number of unexpected deaths. The only clinical signs noted by the veterinary staff were emaciation.  Histopathology revealed the following information.  What is the most likely etiologic diagnosis?

a.
Paratrichodian infection

b.
Pseudoloma neurophilia infection 

c.
Edwardsiella tarda infection

d.
Saprolegnia infection

Answer:  b.   Pseudoloma neurophilia infection

References: 

1) Whipps, C.M., and Kent, M.L. 2006.  Polymerase Chain Reaction of Pseudoloma Neurophilia, a Common Microsporidian of Zebrafish Reared in Research Laboratories.  JAALAS  45(1): 36-39.   

2) Sanders J.L., Watral, V., and Kent, M.L. 2012. Microsporidiosis in Zebrafish Facilities.  ILAR J. 53(2): 106-113.

Domain 1; Secondary Species – Zebrafish (Danio rerio)                                                                                                                       
35.
What is the following imaging technique and what does it measure when used in conjunction with 18F-labeled fluoro-2-D-deoxyglucose?

a. Positron Emission Tomography–Computed Tomography; Metabolic Activity
b. Magnetic Resonance Imaging; Metabolic Activity
c. Positron Emission Tomography–Computed Tomography; Blood Flow
d. Magnetic Resonance Imaging; Blood Flow
Answer: a. Positron Emission Tomography–Computed Tomography; Metabolic Activity

References

1) Kim JI, Ah Lee Y, Won LJ, Min Jeong S, Woo Chung H, Soo Han J. 2012. Use of 18F-Fluorodeoxyglucose Positron Emission Tomography–Computed Tomography in a Miniature Pig (Sus scrofa domestica) with Pneumonia. Comp Med 62:203-208
2) Lee YA, Kim JI, Lee JW, Cho YJ, Lee BH, Chung HW, Park K, Han JS. 2012. Effects of Various Anesthetic Protocols on 18F-Flurodeoxyglucose Uptake into the Brains and Hearts of Normal Miniature Pigs (Sus scrofa domestica). J Am Assoc Lab Anim Sci 51:246 - 252

Domain 3

36.
What is the purpose of this box? (pictured below) 
a. Metabolic sampling

b. Post-operative recovery

c. Nesting/parturition

d. Breeding

Answer: c. Nesting/parturition

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 13 – Biology and Diseases of Ferrets, p. 489.

2) Matchett CA, Marr R, Berard FM, Cawthon AG, Swing SP.  2012.  The Laboratory Ferret.  CRC Press: Boca Raton, FL.  Chapter 2 – Husbandry, pg 14.

Domain 4; Secondary Species – Ferret (Mustela putorius furo)

37.
The group associated with this icon is associated with which of the following?

a. Offers certification for laboratory animal managers

b. Advocates for sound public policy in support of ethical and essential animal research

c. Offers shared training materials to research institutions to meet the training requirements of the national regulations

d. Offers certification for Institutional Animal Care and Use Committee (IACUC) administrators

Answer: d. Offers certification for Institutional Animal Care and Use Committee (IACUC) administrators

References:

1) http://www.primr.org

2) http://www.lawte.org.

3) https://www.aalas.org/certification/cmar.aspx.
4) http://www.nabr.org
Domain 6; 

38.
A ferret shows the following clinical signs upon physical exam.  What is the most likely diagnosis?

a. insulinoma

b. hyperestrogenism

c. zinc toxicosis

d. epizootic catarrhal enteritis

Answer:   b. hyperestrogenism

References:  

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 13 – Biology and Diseases of Ferrets, p. 506-507.

2) Quesenberry KE, Carpenter JW, eds. 2004. Ferrets, Rabbits, and Rodents: Clinical Medicine and Surgery, 2nd edition.  Saunders: St. Louis, MO.  Chapter 4 – Urogenital Diseases, p. 47-48.

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

39.
Clinical findings in a colony of rabbits shown below include focal alopecia on the skin overlying the nose, serous occulonasal discharge, and periocular swelling.  Gross lesions were also noted at necropsy in the nasal cavity, lungs, spleen and liver.  Histological analysis of the affected skin (B. - 40X) demonstrated epidermal necrosis, dermal edema, and hemorrhage, with multinucleated syncytial cells containing intranuclear inclusion bodies (inset, arrow; magnification, 200×).  The most likely etiological diagnosis is? 

a. Myxoma virus

b. Leporid herpesvirus 4

c. Rabbit Hemorrhagic Disease Virus

d. Herpes simplex virus 1

Answer:  b.  Leporid herpesvirus 4

References:

1) Sunohara-Neilson, J.R., Brash, M., Carman, S., Nagy, E. and Turner, PV. 2013. Experimental Infection of New Zealand White Rabbits (Oryctolagus cuniculi) with Leporid herpesvirus 4.  Comp Med 63(5), 422-431.
2) Brabb, T., and Di Giacomo, R.F. 2012. Viral Diseases.  In The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents , ed. M.A. Suckow, K. A. Stevens, and R.P. Wilson, p. 381. New York, Elsevier. 
Domain 1; Primary species – Rabbit (Oryctolagus cuniculus)

40.
What is the name of the following diagnostic technique?

a. b-mode echocardiography

b. m-mode echocardiography

c. b-mode transoesphageal ultrasound

d. m-mode magnetic resonance imaging
Answer: b. m-mode echocardiography

References:

1) Hayward R, Lien C. 2011. Echocardiographic Evaluation of Cardiac Structure and Function during Exercise Training in the Developing Sprague-Dawley Rat. J Am Assoc Lab Anim Sci 50:454-461

2) Munz MR, Faria MA, Monteiro JR, Águas AP, Amorim MJ. 2011. Surgical Porcine Myocardial Infarction Model through Permanent Coronary Occlusion. Comp Med 61:445-452

Domain 3

41.
Which breed of domestic sheep (shown below) is a natural model for congenital hyperbilirubinemia/hepatic organic anion uptake defect (Gilbert syndrome)?

a. Dorset
b. Suffolk
c. Merino
d. Southdown
Answer: d. 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) Merck Manual, 9th edition.  2005.  Merck & Co.: Whitehouse Station, NJ.  Chapter 2 – Digestive System, Hepatic Disease in Large Animals, pg. 299.

Domain 3; Secondary Species – Sheep (Ovis aries)

42.
Which of these images demonstrates a model of acute thermal pain that measures a complex behavior requiring neurological processing within the brain? 

a.  
A

b.  
B

c.  
Neither

d.  
Both

Answer: b.  B This picture depicts the hot plate assay, which measures a more complex behavior that requires neurological processing within the brain and results in lifting and then licking of a paw in response to acute heat. 

References: 

1. Mulder GB, Pritchett K.  2004.  Rodent analgesiometry:  the hot plate, tail flick, and Von Frey hairs.  Contemp Top Lab Anim Sci. 43(3):54-5   

2. http://www.iitcinc.com/tailflick.html 

Domain 3, K2; Mouse – Primary Species
43.
What is the function of the hairless inguinal spaces located lateral to the external genitalia of the rabbit?

a. increases hygiene of the area

b. contains scent glands

c. contains an accessory sex gland

d. facilitates mounting and copulation

Answer:   b. contains scent glands

References:  

1) Suckow MA, Stevens KA, Wilson RP, eds. 2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents.  Elsevier Academic Press: San Diego, CA.  Chapter 8 – Anatomy, Physiology, and Behavior, p. 196.

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. 333.

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)

44.
Clinical disease in captive avian species subjected to stress can result in a chronic wasting syndrome and has been associated with what opportunistic, avian-specific microorganism identified (arrows) in the images below?


a.   Salmonella pullorum


b.   Erysipelothrix rhusiopathiae


c.   Ornithonyssus sylvarium


d. 
Macrorhabdus ornithogaster


e.   Heterakis gallinarim
Answer:  d.   Macrorhabdus ornithogaster

References:  

1) Snyder, J.M, Molk, D.M and Treuting, P.M. 2013. Increased mortality in a Colony of Finches Exposed to Continuous Light.    JALAAS 52(3), 301-307.

Domain 1; Tertiary species – other birds

45.
Indicate which of the following IS NOT a reason why this species can be difficult to insert an endotracheal tube:

a. Long, narrow oropharynx

b. Limited mobility of the temporomandibular joint

c. Tendency of the larynx to spasm

d. Long and wide soft palate

e. Large tongue and incisors 

Answer: d. Long and wide soft palate 

References:


1) DeValle S. 2009. Successful management of rabbit anesthesia through the use of 
nasotracheal intubation. JAALAS, 48:166-170.


2) Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Harkness and Wagner’s 
Biology and Medicine of Rabbits and Rodents, 5th ed. Wiley-Blackwell: Ames, IA. Pg 
150. 
Domain 4; Primary Species – Rabbit (Oryctolagus cuniculus)

46.
3 week old piglet presents with fever, lameness, and sero-fibrino-purulent serositis. In addition, the presentation in the photograph persisted for 3 weeks. What is the causative agent?

a. Mycoplasma hyorhinis

b. Mycoplasma hyopneumoniae

c. Pasteurella multocida

d. Actinobacillus pleropneumoniae

e. Salmonella cholerasuis

Answer: A. Mycoplasma hyorhinis

References:

Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA.  Chapter 15 – Biology and diseases of swine, p. 627.

Domain 1; Primary species – Sus scrofa

47.
The primary purpose of this piece of equipment is:

a. 
Containment of biohazardous agents

b.
Prevention of employee exposure to allergens

c.
Maintenance of gnotobiotic rodents
d.
Hands-on teaching demonstration

e.
Working with volatile chemicals

Answer: c. Maintenance of gnotobiotic rodents

Reference: 

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

2)
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL eds.  2007.  The Mouse in Biomedical Research, Vol. 3, Diseases, 2nd edition.  Academic Press: San Diego, CA.  Chapter 7 – Gnotobiotics, p. 220-223. 

Domain 3; Primary Species – Mouse (Mus musculus) 

48.
According to the Animal Welfare Regulations, the following enclosure (4 interconnected 4.3 ft2 cages (total of 51.2 ft3) with moveable walls and bottoms would be appropriate for which of the following groups?

a. One monkey weighing 26 kg

b. Three 12 kg monkeys

c. Four 9 kg monkeys 

d. Six 2 kg monkeys

Answer:   c. Four 9 kg monkeys

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, §3.8 Primary enclosures, (b) Minimum space requirements (August 2002 Edition, p. 93-94)

Domain 5; Primary, Secondary, and Tertiary Species – Nonhuman Primates

49.
Which of the following IS NOT an acceptable method of euthanasia for the species pictured?

a. 
CO2, Ar, and N gas mixtures for asphyxiation

b.  
Gunshot 

c.   
Captive bolt

d.   
Decapitation and exsanguination 
e.  
Blunt force trauma

Answer: d. Decapitation and exsanguination  

References:

1) American Veterinary Medical Association. 2013. AVMA Guidelines for the Euthanasia of Animals. Journal of the American Veterinary Medical Association. Swine section, p. 58. (Note: Blunt force trauma can only be used for suckling pigs only)

Domain 2; Primary Species- Pig (Sus scrofa)

50.
According to the 2013 AVMA Guidelines on Euthanasia, which is the preferred method for euthanizing the species depicted:

a. 
penetrating captive bolt

b. 
immersion in buffered tricaine methansulfonate

c. 
CO2 inhalation

d.
immersion in an isoflurane water bath

e. 
decapitation

Answer: b) buffered tricaine methansulfonate
References:

1) 2013 AVMA Guidelines on Euthanasia. AVMA. Pg: 77-78.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd ed. Academic Press: San Diego, CA. Chapter 17 – Biology and Diseases of Amphibians, p. 815.

Domain 5 – secondary species, Xenopus laevis

51.
What is the most common cause of this condition in Macaca mulatta?

a. Pasteurella multocida
b. Klebsiella pneumoniae

c. Listeria monocytogenes

d. Streptococcus pneumoniae
Answer: D. Streptococcus pneumoniae

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. 734.  

2. Lemoy, M, Lopes, DA, Reader, JR, Westworth, DR, Tarara, RP. Case report: Meningoencephalitis due to Listeria monocytogenes in a pregnant rhesus macaque (Macaca mulatta). Comparative Medicine 62 (5): 443-447.

Domain 1; Primary species-Macaques

52.
The depicted gross lesions in this aged C57BL/6 mouse are most consistent with:

a.  
Thymic lymphoma

b.  
Hydronephrosis

c.  
B cell lymphoma

d.  
Sialodacyroadenitis
e.  
Hydrocephalus
Answer: c. B cell lymphoma

References: 
1)  
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL eds.  2007.  The Mouse in Biomedical Research, Vol. 2, Diseases, 2nd edition.  Academic Press: San Diego, CA.  Chapter 25 – Spontaneous Diseases in Commonly Used Mouse Strains, p. 647-651.  

2)
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 4 – Mouse, p. 112-115.

Domain 1; Primary Species – Mouse (Mus musculus)

53.
The following picture depicts part of a facility’s

a. water purification system

b. cage wash bulk detergent system

c. HVAC system

d. humidification system

Answer:   a. water purification system

References:  

1) Molk DM, Karr-May, CL, Trang ED, Sanders GE. 2013. Sanitization of an automatic reverse-osmosis watering system: removal of a clinically significant biofilm. J Am Assoc Lab Anim Sci 52(2):197-205.

2) Hessler J and Lehner N.  2008.  Planning and Designing Research Animal Facilities.  Academic Press, Washington, DC. Chapter 32 – Plumbing: Special Considerations, p. 432 – 433.

Domain 4

54.
This species is a commonly used model to study which of the following diseases?

a. Infection by filarial nematodes

b. Chronic maternal stress

c. Renal carcinoma

d. Amyloidosis

Answer: a. Infection by filarial nematodes

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 7– Biology and Diseases of Other Rodents, p. 275.

2) Suckow MA, Stevens KA, Wilson RP, eds. 2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents. Academic Press: San Diego, CA. Chapter 52– Gerbils, p. 1147.

Domain 3; Secondary species- Gerbil (Meriones spp.) 
55.
In general, when administering physiologically neutral substances to rats and mice, which of the sites depicted can best accommodate the largest volume of injectate?

a.
 IM

b.
 IV

c.
 SC

d.
 ID

Answer: c) SC
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, pg. 248.

2) Turner PV, Brabb T, Pekow C, Vasbinder MA. 2011. Administration of substances to laboratory animals: routes of administration and factors to consider. J Am Assoc Lab Anim Sci. 50(5):600-13.

Domain 3, Primary species, mouse (Mus musculus)

56.
What is the purpose of this device?

a. Disposal of carcasses

b. Disposal of soiled-bedding

c. Disposal of sharps

d. Disposal of moldy feed

e. Disposal of expired feed

Answer: B. Disposal of soiled-bedding.  This is a soiled-bedding dumping station that utilizes mass air displacement to draw bedding dust away from the operator.
References:

1) Jack R. Hessler and Steven L. Leary, “Chapter 21 - Design and Management of Animal Facilities,” in Laboratory Animal Medicine (Second Edition), ed. James G. Fox et al., American College of Laboratory Animal Medicine (Burlington: Academic Press, 2002), 909–953

2) Jack Hessler and Noel Lehner, Planning and Designing Research Animal Facilities (Academic Press, 2011)

Domain 4 – Animal Care; Primary Species

57.
Petri dishes were used to administer moist food to two singly housed rats post operatively. What analgesic drug was most likely administered to the rat whose petri dish is on the right?

a.  
Meloxicam

b.  
Oxymorphone

c.  
Carprofen

d.  
Buprenorphine

e.  
Fentanyl

Answer: d. Buprenorphine

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 22 – Preanesthesia, Anesthesia, Analgesia, and Euthansia, p. 961.
2) Fish RE, Brown MJ, Danneman PJ, Karas AZ. 2008. Anesthesia and Analgesia in Laboratory Animals, 2nd edition. Academic Press: San Diego, CA. Chapter 10 – Anesthesia and Analgesia for Laboratory Rodents, p. 269-270.
Domain 2; Primary Species – Rat (Rattus norvegicus)
58.
In the image below, what is the likely cause for the white tail discoloration?

a. low humidity

b. fight wounds

c. ethylene chloride application

d. latent infection with Myocoptes musculinus

Answer:   c. ethylene chloride application

References:  

1) Matthias N, Robinson MA, Crook R, Lockworth CR, Goodwin BS. 2013. Local cryoanalgesia is effective for tail-tip biopsy in mice. J Am Assoc Lab Anim Sci 52(2):171-175.

Domain 2; Primary Species – Mice (Mus musculus)

59.
The image is from a FVB/NHsd mouse. The most likely etiology is:

a. 
Lateral femoral hernia due to a genetic predisposition in this substrain.
b. 
Teratoma due to a genetic predisposition in this substrain.

c. 
Rhabdomyosarcoma due to a genetic predisposition in this substrain

d. 
Iatrogenically induced abscess

e. 
Lymphadenopathy due to endogenous retrovirus expression in this substrain.

Answer: a. Lateral femoral hernia due to a genetic predisposition on this strain.

References: 

1) Paquet M, Penney J, Boerboom D. 2008. Lateral Femoral Hernias in a Line of FVB/NHsd Mice: A New Confounding Lesion Linked to Genetic Background? Comp Med 58(4):395-398

2) Zollinger RM. 2004. An updated traditional classification of inguinal hernias. Hernia 8:318–322. 
Domain 1; Primary Species- Mouse (Mus musculus)
60.
When using the method depicted below, which of the following analgesics was determined to have little to no pain relieving effect post-operatively in mice?

a.
 acetaminophen

b.
 flunixin meglamine

c.
 buprenorphine

d.
 ketoprofen

e.
 carprofen

Answer: a) acetaminophen
References:

1) Matsumiya LC, Sorge RE, Sotocinal SG, et al. 2012. Using the Mouse Grimace Scale to reevaluate the efficacy of postoperative

analgesics in laboratory mice. J Am Assoc Lab Anim Sci. 51(1):42-9.  
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, pg. 272.
Domain 2 – Primary Species, mouse (Mus musculus)
61.
Which behavioral modification principle is being applied in the following picture to train a behavior?

a. Negative reinforcement

b. Positive reinforcement

c. Positive punishment

d. Negative punishment

Answer: B. Positive reinforcement training.  

1) Bruce J. Bernacky et al., “Chapter 16 - Nonhuman Primates,” in Laboratory Animal Medicine (Second Edition), ed. James G. Fox et al., American College of Laboratory Animal Medicine (Burlington: Academic Press, 2002), 675–791

2) Kristine Coleman et al., “Chapter 6 - Behavioral Management, Enrichment, and Psychological Well-Being of Laboratory Nonhuman Primates,” in Nonhuman Primates in Biomedical Research (Second Edition), ed. Christian R. Abee et al. (Boston: Academic Press, 2012), 149–176

Domain 4 – Animal Care; Primary Species

62.
For what purpose is the pictured equipment used? 

a.
Animal identification

b.
Heart rate and respiratory rate monitor

c.
Pulse oximetry

d.
Imaging

e.  
Calorimetry

Answer: a. Animal identification

References:  

1)
Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals, 8th edition.  National Academy Press: Washington, DC.  Chapter 3 – Environment, Housing and Management, p. 75.
2)
http://www.somarkinnovations.com/images/Somark_2013_Catalog.pdf
Domain 4; Primary Species (Rat & Mouse)

63.
The equipment below is used to test what?

a. thermalgesia

b. Babinski reflex

c.    
pedal withdrawal reflex

d.   
A beta peripheral nerve fiber activation

Answer:   c. pedal withdrawal reflex

References:  

1) Hill WA, Tubbs JT, Carter CL, Czarra JA, Newkirk KM, Sparer TE, Rohrbach B, Egger CM. 2013. Repeated administration of tribromoethanol in C57BL/6NHsd mice. J Am Assoc Lab Anim Sci 52(2):176-179.

2) Lieggi CC, Artwohl JE, Leszczynski JK, Rodriguez NA, Fickbohm BL, Fortman JD. 2005. Efficacy and safety of stored and newly prepared tribromoethanol in ICR mice.  Contemp Top Lab Anim 44:17-22.

3) Fish RE, Brown MJ, Danneman PJ, and Karas AZ, eds. 2008. Anesthesia and Analgesia in Laboratory Animals, 2nd Edition.  Elsevier Academic Press: San Diego, CA.  Chapter 1 – Anatomy, Physiology, and the Effects of Pain, p. 6.

Domain 3; Primary Species – Mice (Mus musculus)

64.
The primate pictured has been used as models of what disease?

a. Small intestinal adenocarcinoma

b. Gastrointestinal stromal tumors

c. Chronic colitis

d. Viral hepatitis

Answer: c. Chronic colitis

References:

1) Abee CR, Mansfield K, Tardif S, Morris T, eds. 2012. Nonhuman Primates in Biomedical Research: Diseases, 2nd edition. Academic Press: San Diego, CA. Chapter 12– Digestive System Diseases of Nonhuman Primates, p. 608.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 16– Nonhuman primates, p. 685-686.

3) Image: http://pin.primate.wisc.edu/factsheets/entry/cotton-top_tamarin
Domain 3; Secondary Species - Tamarin
65.
What is this piece of equipment used to evaluate?

a. Motor coordination and balance

b. Exploratory activity

c. Olfaction and vision

d. Fear and anxiety

Answer: d. Fear and anxiety

References:

1) Gadad BS, Daher JPL, Hutchinson EK, Brayton CF, Dawson TM, Pletnikov MV, Watson J. 2010. Effect of Fenbendazole on Three Behavioral Tests in Male C57BL/6N Mice. JAALAS. 49(6):821 – 825 
2)  Mulder GB, Pritchett K. 2004. The Elevated Plus-Maze. JAALAS. 43(2):39-40.

Domain 3 – Primary Species – mouse (Mus musculus)

66. 
The parasite depicted in this image was found as an incidental finding in a Xenopus. What is the parasite, what is the life cycle and how does it reproduce?

a. Trichodina hydrophila has a direct lifecycle and reproduces sexually by conjugation.

b. Trichodina laevis has a direct lifecycle and reproduces asexually by binary fission.

c. Balantidium coli has an indirect lifecycle and reproduces asexually by binary fission.

d. Balantidium xenopodus has a direct lifecycle and reproduces asexually by binary fission and sexually by conjugation.

e. Trichodina xenopodus has a direct lifecycle and reproduces asexually by binary fission and sexually by conjugation.

Answer: e: Trichodina xenopodus has a direct lifecycle and reproduces asexually by binary fission and sexually by conjugation.
References: 

1) Trichodina xenopodus, a ciliated protozoan, in a Laboratory Maintained Xenopus laevis, Comparative Medicine, Vol 63, No 4, August 2013, pp 310-312

2) Baker, D.G., Flynn’s parasites of laboratory animals Ames (IA) Blackwell Publishing 2007

Domain: 1, Xenopus – secondary species
67.
According to the Guide for the Care and Use of Laboratory Animals, 8th edition, what is the recommended minimum floor space requirement for a singly housed 40 kg member of the pictured species? 

a.
10 ft2
b.
15 ft2
c.
20 ft2
d.
25 ft2
Answer: b. 15 ft2
Reference:  

1)
Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals, 8th edition.  National Academy Press: Washington, DC.  Chapter 3 – Environment, Housing and Management, p. 62.
Domain 5; Secondary Species – Sheep (Ovis aries)

68.
What is the genus and species of the animal shown in the picture?

a.  
 Columba livia

b.   
Gallus domesticus

c.   
Meleagris gallopavo

d.   
Equus quagga

e.  
Taeniopygia guttata

Answer:  e. Taeniopygia guttata

References:  

1) Wang G, Harpole CE, Trivedi AK, Cassone VM. 2012. Circadian regulation of bird song, call, and locomotor behavior by pineal melatonin in the zebra finch. J Biol Rhythms 27(2):145-155. 

2) Low PS, Shank SS, Seinowski TJ, Margoliash D. 2008. Mammalian-like features of sleep structure in zebra finches. Proc Natl Acad Sci USA 105(26):9081-9086. 

Domain 3; Tertiary Species – Other birds

69.
This is a photomicrograph from a tissue biopsy taken from an adult, female rainbow trout with a large, cream-colored nodular lesion on its body. The cells affected are fibroblasts. The cause of this disease is:

a. Glugea spp.

b. Ichthyobo necatrix
c. Lymphocystis virus

d. Chlamydia spp.
e. Birnavirus

Answer: c. Lymphocystis virus

References:
1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 20– Biology and Health of Laboratory Fishes, p.904

Domain 1; Tertiary Species – Other Fish

70.
Name the breed pictured below: 

a. Yucatan Minipig

b. Sinclair S-1 Minipig

c. Göttingen Minipig

d. Banna Minipig

e. Ossabaw Minipig

Answer: c. Göttingen Minipig

References:

1) Swindle MM. 2007. Swine in the Laboratory 2nd Edition. CRC Press: Boca Raton, FL. Chapter 1: Biology, Handling, Husbandry and Anatomy p. 2

2) Bollen PJA, Axel KH, Olsen Alstrup. 2010. The Laboratory Swine. 2nd Edition. CRC Press: Boca Raton, FL. Chapter 1. Important Biological Features, pp. 6,7

Domain 1; Primary Species – Swine (Sus scrofa)

71.
What are the common and scientific names for the animal depicted? It is a brackish water species native to inshore areas and estuaries of the eastern and southern United States and is a useful model for underwater hearing.

a. Red eared slider, Trachemys scripta elegans

b. Snapping turtle, Chelydra serpentine

c. Snapping turtle, Trachemys scripta elegans

d. Diamondback terrapin, Malaclemys terrapin

e. Diamondback terrapin, Trachemys terrapin

Answer: d; Diamondback terrapin, Malaclemys terrapin

Reference: 

1) Underwater Anesthesia of Diamondback Terrapins (Malaclemys terrapin) for measurement of Auditory Evoked Potentials, JAALAS, Vol 52, No 6, Nov 2013, pp 792-797;

Domain: 3, Tertiary species

72.
This ovum was deposited by which of the following organisms, and what is the most appropriate way to collect samples for microscopic examination?  

a.
Aspiculuris tetraptera; fecal flotation

b.
Aspiculuris tetraptera; tape test

c.
Syphacia obvelata; tape test

d.
Syphacia ovelata; fecal flotation

Answer: a. Aspiculuris tetraptera; fecal flotation

References: 

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

2)
Percy, DH, Barthold, SW.  2001.  Pathology of Laboratory Rodents and Rabbits.  2nd edition.  Iowa State Press: Ames, IA.  Chapter 1 – Mouse, p.80

Domain 1, K3 (Primary Species-Mus musculus)

73.
During veterinary rounds by your technician it is noted that one of the Xenopus laevis frogs was not eating, inactive, and exhibiting the clinical findings noted below. There is no history of experimental manipulations for this particular frog. What is the likely pathophysiologic process for the disease condition seen below:

a. Hemorrhage due to vascular leakage following viral infection 

b. Septic thrombosis with subsequent tissue necrosis and splenic congestion following skin colonization

c. Erythema and increased dermal circulation due to immune stimulation

d. Subcutaneous hemorrhage due to muscle trauma from conspecific fighting 

e. Necrosis of extremities due to circulatory collapse following acute infection

Answer:  b. Septic thrombosis with subsequent tissue necrosis and splenic congestion following skin colonization

Reference: 

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 pg 815

2)  Hill WA, Newman SJ, Craig L, Carter C, Czarra J, Brown, JP. 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 laevis
74.
The image depicts what route of injection in Xenopus spp.?

a. Dorsal lymph sac

b. Intramuscular

c. Subcutaneous

d. Intracoelomic

Answer: a. Dorsal lymph sac

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.814.

2) Green SL. 2010. The Laboratory Xenopus sp. Taylor and Francis Group, LLC: Boca Raton, Florida. Chapter 5– Experimental Methodology, p. 126-127. (For image too)

Domain 3; Secondary Species- Xenopus

75.
Indicate what the most likely cause of the following lesion is:

a. Malignant melanoma

b. Dermal nevus

c. Keratoacanthoma

d. Basal cell carcinoma

e. Squamous cell carcinoma
Answer: a. Malignant melanoma

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. 664

2) Swindle MM. 2007. Swine in the Laboratory 2nd Edition. CRC Press: Boca Raton, FL. Chapter 9: Cardiothoracic and Vascular Surgery/Chronic Intravascular Catheterization,  pp. 250

Domain 1; Primary Species – Swine (Sus scrofa)

76.
In a nonhuman primate, what is the structure depicted here, what anatomical structures are used to identify this structure, and what is its use?

a. Bregma; The intersection of the sagittal suture and coronal suture; landmark for pithing euthanasia

b. Lambda; The intersection of the sagittal suture and lamboid suture; landmark for “zero-point” coordinate for stereotactic surgery

c. Bregma; The intersection of the sagittal suture and coronal suture; landmark for “zero-point” coordinate for stereotactic surgery

d. Lambda; The intersection of the sagittal suture and lamboid suture; landmark for pithing euthanasia

Answer: c; Bregma; The intersection of the sagittal suture and coronal suture; landmark for “zero-point” coordinate for stereotactic surgery

References:

1) Laboratory Animal Medicine, 2nd edition. American College of Laboratory Animal Medicine, eds. Fox, Anderson, Lowe, Quimby. Academic Press, 2002. p. 1030

2) Semprini S, Saunter CD, Ludwig M, Girkin JM, & Mullins JJ. (2012). Use of Fiber Optic Technology to Measure the Effects of Anesthesia on Luciferase Reaction Kinetics. JAALAS, 51(6), 820.

Domain 3; Primary Species (NHP)

77.
This singly housed animal weighs 3 kg.  What is the minimum recommended floor area?

a.   2 ft2
b.   3 ft2
c.   4ft2
d.   >4ft2
e.   5ft2
Answer: b.  3ft2  

References: 
1)  
Animal Welfare Regulations, Code of Federal Regulations, Title 9, Chapter 1, Subchapter A, §3.6 p.49

2)
Institute for Laboratory Animal Resources. 2011. Guide for the Care and Use of Laboratory Animals. pg. 58.  National Academy Press, Washington, D.C.  Chapter 3 – Environment, Housing and Management, p. 59.   

Domain 5; Primary Species – Cat (Felis domestica)

78.
These are gross photographs of a condition frequently found in rats.  The lesion seen is most likely a:
a. Benign meningioma 
b. Malignant meningioma 
c. Benign neoplasm of the neurohypophysis 
d. Malignant neoplasm of the neurohypohysis 
e. Benign neoplasm of the adenohypophysis
Answer: e. Benign neoplasm of the adenohypophysis

References: 
1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 2 – Rat, p.173-174. 
2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 4 – Biology and Diseases of Rats, p. 155.
Domain 3; Primary species – Rat (Rattus domesticus)

79.
How long can it take for the animals pictured to die from CO2 exposure?

a. 20 minutes

b. 30 minutes

c. 40 minutes

d. 50 minutes

e. 60 minuets

Answer: d. 50 minutes

References:

1) Pritchett K, Corrow D, Stockwell J, et al. 2005. Euthanasia of neonatal mice with carbon dioxide. Comp Med 55:275–281.
2) American Veterinary Medical Association. 2013. AVMA Guidelines for the Euthanasia of Animals. Journal of the American Veterinary Medical Association. S2.2.4 Laboratory Animals, Small Laboratory and Wild-Caught Rodents: Fetuses and Neonates, p. 50.
Domain 2; Primary Species- Mouse (Mus musculus)

80.
The following device is used to measure what in an animal facility?
a. Particulate Counter

b. Ammonia measurement

c. Bacterial count

d. ATP concentrations

Answer: d. ATP concentrations

References:

1) Horn MJ., Hudson SV., Bostrom LA., Cooper DM. Effects of Cage Density, Sanitation Frequency, and Bedding Type on Animal Wellbeing and Health and Cage Environment in Mice and Rats. JAALAS 51(6):781-788
2) Turner DE,  Daugherity EK, Altier C., Maurer KJ. Efficacy and Limitations of an ATP-Based Monitoring System. JAALAS 49(2):190-195 
Domain 4; 

81.
Which of the following is the most common ectoparasite of the mouse?
a. Myocoptes musculinus
b. Myobia musculi
c. Radfordia affinis
d. Demodex musculi (not pictured)

Answer: a; Myocoptes musculinus
References:

1) Laboratory Animal Medicine, 2nd edition. American College of Laboratory Animal Medicine, eds. Fox, Anderson, Lowe, Quimby. Academic Press, 2002. p. 104

2) Pathology of Laboratory Rodents and Rabbits, 3rd edition. Percy, DH, Barthold, SW. Blackwell Publishing, 2007. p. 86

Domain 3; Primary species

82.
What is the best way to decrease the incidence of the medical condition depicted?

a.   Decrease the environmental temperature in the animal’s enclosure.

b.   Increase the environmental humidity levels in the animal’s enclosure.

c.   Change the cleaning agent used to wash cages.

d.   Have personnel wear gloves, gown, mask and other personal protective equipment.

e.   Reduce amount nesting material given.

Answer: b.  Increase the environmental humidity levels in the animal’s enclosure.
References: 
1)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 2 – Biology and Diseases of Rats. p. 153.

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

Domain 4; Primary Species – Rat (Rattus norvegicus)

83.
This is a gross photograph of a condition sometimes found in rats.  The lesion is most likely a:

a. Neoplasm of Zymbal’s gland 

b. Focal hyperplasia/hypertrophy of peri-auricular eccrine sweat glands 

c. Neoplasm of hair follicle origin 
d. Drainage tract from middle ear infection
e. Squamous cell papilloma
Answer:  a.  neoplasm of Zymbal’s gland

Reference: 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 2 – Rat, p.175-176. 

Domain 3; Primary species – Rat (Rattus domesticus)

84.
Identify the species associated with this cell type:

a. Mouse

b. Rat

c. Guinea pig

d. Hamster

Answer: c. Guinea pig

References:

1) Suckow MA, Stevens KA, Wilson RP, eds. 2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents. Elsevier: San Diego, CA. Chapter 20– Anatomy, Physiology, and Behavior, p. 585.

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 Pig, p. 207.  

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

85.
The following species is categorized by CITES on which appendix?
a. Not listed

b. Appendix I

c. Appendix II

d. Appendix III

Answer: c. Appendix II

References:

1. Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA. Chapter 16 – Biology of Nonhuman Primates
2. http://www.cites.org/eng/app/2013/E-Appendices-2013-06-12.pdf
Domain 5; Secondary Species

86.
The photo below may be associated with past infection of which common subclinical latent infection in Papio cynocephalus:

a. Cercopthecine herpesvirus 1

b. Herpesvirus papio 2

c. Histoplasma duboisii
d. Herpesvirus hominis type 2

Answer: b. Herpesvirus papio 2

References:
1) Abee CR, Mansfield K, Tardif S, Morris T, eds.  2012.  Nonhuman Primates in Biomedical Research: Diseases, 2nd edition.  Academic Press: San Diego, CA.  Chapter 10- Urogenital System, p. 508.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 16- Nonhuman Primates, p. 746-747.

Domain 1; Secondary species – Baboon (Papio spp.)

87.
A number of these eggs were found during a fecal exam in a 6 month old pig.  What is/are the most likely clinical sign(s) demonstrated by this pig?

a.   
No clinical signs

b.  
 Coughing

c.   
Stranguria

d.   
Pruritis

e.   
Hemorrhagic diarrhea

Answer: e.   Hemorrhagic diarrhea (Trichuris suis-swine whipworm)
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 Disease of Swine, p. 652-653.

2)
Baker, DG.  2007.  Flynn’s Parasites of Laboratory Animals, 2nd edition.  Academic Press: Blackwell Publishing: Ames, IA.  Chapter 19- Parasites of Swine, p. 628.

Domain 1; Primary Species – Swine (Sus scrofa)

88.
The gross photograph and microscopic view below show a common condition in rats preferentially called:

a. Mesenteric venular thrombosis 

b. Polyarteritis (panarteritis) nodosa 

c. Vascular hypertrophy with thrombosis 
d. Panvascular telangiectasia with thrombosis

Answer: b. polyarteritis nodosa
Reference: 
1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 2 – Rat, p. 164.
2) Lepherd ML et al.  2013.  “Pathology in Practice” JAVMA 243(10): 1399-1401.
Domain 3; Primary species – Rat (Rattus domesticus)

89.
Which of the following is necessary to induce the species shown in the image to hibernate?


a. Exposure to cold

b. Removal of food

c. They hibernate during winter months irregardless

d. They do not hibernate even in temperatures below -40 degrees C

Answer: d. They do not hibernate even in temperatures below -40 degrees C

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. 196.

2) Suckow MA, Stevens KA, Wilson RP, eds. 2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents. Elsevier: San Diego, CA. Part IV: Hamsters, Chapter 37 – Other Hamsters, p. 938.

Domain 4; Tertiary Species – Other rodents (Djungarian hamster)

90.
What technology is depicted in the following figure and what is it used to evaluate?
a. MRI to evaluate bone structure

b. Computed tomography to evaluate bone structure

c. Micro-computed tomography to evaluate bone structure

d. High frequency ultrasonography to evaluate bone structure

Answer: c. Micro-computed tomography to evaluate bone structure

References:

1) Leitner MM., Tami EE., Montavon OM., Ito K. 2013. Longitudinal as well as age-matched assessments of bone changes in the mature ovariectomized rat model. Laboratory Animals 43(3):266-271
Domain 3;

91.
This organism was identified in a blood smear from a pigtailed macaque (Macaca nemestrina) that had been bred and housed outdoors in Louisiana.  The most likely species is:

a. Plasmodium falciparum

b. Trypanosoma cruzi

c. Plasmodium knowlesi

d. Plasmodium vivax

e. Babesia microti

Answer: b. Trypanosoma cruzi

References:

1) Pisharath H, Zao CL, Kreeger J, Portugal S, Kawabe T, Burton T, Tomaeck L, Shoieb A, Campbell BM, Franco J. Immunopathologic characterization of naturally acquired Trypanosoma cruzi infection and cardiac sequalae in cynomolgus macaques (Macaca fascicularis). J Am Assoc Lab Anim Sci. 2013 Sep;52(5):545-52.

2) Dorn PL, Daigle ME, Combe CL, Tate AH, Stevens L, Phillippi-Falkenstein KM. Low prevalence of Chagas parasite infection in a nonhuman primate colony in Louisiana. J Am Assoc Lab Anim Sci. 2012 Jul;51(4):443-7.

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

92.
Which of the following is true of the device in this picture?

a.
It is considered a normal method of housing.
b.
Its use does not need to be justified in the animal care and use protocol.

c.
Animals should receive training with positive reinforcement when using this device

d.
Animals that adapt should be removed from the study.

Answer: c.
Animals should receive training with positive reinforcement when using this device.

Reference:
1)
National Research Council.  2011.  Guide for the Care and Use of Laboratory Animals, 8nd edition.  The National Academies Press: Washington, D.C.  Chapter 3 – Environment, Housing, and Management, p. 29..

93.
The 3 gross photographs below show changes characteristic of which disease condition?
a. Bacteremia due to Bordetella spp
b. Vitamin D toxicity
c. Vitamin A toxicity
d. Vitamin C toxicity
e. Vitamin C deficiency
Answer:  e. Vitamin C deficiency

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. 238.
2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 5 – Guinea Pig, p. 232-233.
Domain 3; Secondary species – Guinea Pig (Cavia porcellus)

94.
All of the following animals require a dust bath EXCEPT:
a.
A
b.
B

c.
C

d.
D

e.
E
Answer: e. Pocket Gopher

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 10- Biology and Disease of Other Rodents, p. 248-291.

2) Suckow MA, Stevens KA, Wilson RP, eds. 2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents. Elsevier: San Diego, CA. Part VI: Other Rodents, Chapter 44– Degu, p. 1039, Chapter 48– Kangaroo Rat, p.1102.

Domain 4; Tertiary Species – Other rodents

95.
Topical application of which of the following is used to induce the lesion pictured? (1 image)  

a. Dimethyl sulfoxide


b. 7,12-Dimethylbenz[a]anthracene 


c. Dextran sodium sulfate


d. 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine 


e. Streptozoticin

Answer: b. 7,12-Dimethylbenz[a]anthracene 

References: 

1) Marion LS, Watson J, Sen N, Brewer MA, Barton JK, Hoyer, PB. 7,12-Dimethylbenz[a]anthracene-Induced Malignancies in a Mouse Model of Menopause. Comparative Medicine, Volume 63, Number 1, February 2013, pp. 6-12(7)

2) Suckow MA, Stevens KA, Wilson, RP, eds. 2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents, 1st edition. Academic Press: San Diego, CA. Chapter 34 – The Experimental Use of Syrian Hamsters, p. 877.
Domain 3; Secondary species – Syrian hamster (Mesocricetus auratus)

96.
The strain of mouse shown below is commonly utilized as

a. A spontaneous Type II diabetes model

b. A mouse model for EAE research

c. A mouse model of neurodegenerative disease 

d. A recipient of human stem cells and cancer cells 

Answer d. A recipient of human stem cells and cancer cells 

References

1) http://jaxmice.jax.org/strain/005557.html
2) Shultz LD; Lyons BL; Burzenski LM; Gott B; Chen X; Chaleff S; Kotb M; Gillies SD; King M; Mangada J; Greiner DL; Handgretinger R. 2005. Human lymphoid and myeloid cell development in NOD/LtSz-scid IL2R gamma null mice engrafted with mobilized human hemopoietic stem cells. J Immunol 174(10):6477-89. 

Domain 3; Primary species – Mouse (Mus musculus)

97.
According to the AVMA Guidelines, this device can be utilized to euthanize chicks up to:  

a.   72 hours of age

b.   48 hours of age

c 
24 hours of age

d.   1 week of age

e.   This is not an acceptable means of euthanasia

Answer: a.   72 hours of age

References: 
1) AVMA Guidelines for the Euthanasia of Animals (2013)  p.41

https://www.avma.org/KB/Policies/Documents/euthanasia.pdf

Domain 2; Tertiary Species – Chicken (Gallus domestica)
98.
For the 7 kg animal shown in this picture, which one of the following statements is compliant with The Guide’s housing requirements? 

a. A cage height of 16 inches is adequate

b. A floor area of 4.0 square feet is adequate

c. A wire mesh floor with no solid resting area is adequate for long term housing

d. There is no need to allow enough space for this animal to sit up without its ears touching the cage ceiling

e. A cage height of greater than 16 inches may be required

Answer: e. A cage height of greater than 16 inches may be required

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, pp56-59

2) Oyen-Tiemsa M, Atkinson J, Haut RC, 1998. A Method for Promoting Regular Exercise in Rabbits Involved in Orthopedics Research. Contemporary Topics 37(6):77-80

Domain 5; Primary Species – Rabbit (Rabbit (Oryctolagus cuniculus)

99.
The image depicts the proper packaging for which category of infectious substance?

a. Category 1

b. Category A

c. Category B

d. Category 2

Answer: b. Category A

References:

1) Biosafety in Microbiological and Biomedical Laboratories. 2009. US Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, National Institutes of Health– Appendix C: Transportation of Infectious Substances, p.341.
2) http://www.phmsa.dot.gov/staticfiles/PHMSA/DownloadableFiles/Files/Transporting_Infectious_Substances_brochure.pdf

Domain 5

100.
What is the gestation length of the species shown below?  (1 image)

a. 
150-155 days

b.
90-105 days

c. 
170-180 days

d. 
115-130 days
Answer: a. 150-155 days

References: 

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

2) Abee CR, Mansfield K, Tardif S, Morris T, eds. 2012. Nonhuman Primates in Biomedical Research (Volume 1): Biology and Management, 2nd Edition. Academic Press: San Diego, CA. Chapter 8 – Reproduction and Breeding of Nonhuman Primates, p. 217.

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

101.
The strain of mouse shown below is

a. Transgenic for the Leptin receptor

b. Has a spontaneous mutation in the Leptin receptor gene

c. Was genetically engineered to have a knock out of the Leptin receptor gene.

d. Is a spontaneous model of Type I diabetes.

Answer: b. Has a spontaneous mutation in the Leptin receptor gene

References:

1) William T. Cefalu. 2006. Animal Models of Type 2 Diabetes: Clinical Presentation and Pathophysiological Relevance to the Human Condition ILAR Journal 47(3):90

2) http://jaxmice.jax.org/strain/000697.html
3) Czupryn A, Zhou YD, Chen X, McNay D, Anderson MP, Flier JS, Macklis JD. 2011. Transplanted hypothalamic neurons restore leptin signaling and ameliorate obesity in db/db mice. Science. 334(6059):1133-7. 
Domain 3; Primary species – Mouse (Mus musculus)

102.
Which ampule indicates that processed drinking water is safe to put into a sterile microisolator?  
Answer: A. 

References: 
1)  
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL eds.  2007.  The Mouse in Biomedical Research, Vol. 3 Normative Biology, Husbandry and Models. Elsevier Inc: San Diego, CA.  Chapter 7 – Gnotobiotics, p. 225.

2)
http://www.mesalabs.com/tag/sterilization/ 

Domain 4

103.
According to the 2013 AVMA Guidelines on Euthanasia which one of the following methods of euthanasia is acceptable as a secondary method during field studies of the species pictured here?
a. Thoracic compression

b. Drowning

c. Direct immersion into formalin

d. Chloroform inhalation

Answer: a. Thoracic compression

References: 
1) American Veterinary Medical Association.  2013.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), p.41 (https://www.avma.org/kb/policies/documents/euthanasia.pdf).

2) Fair JM, Paul E, Jones J. 2010. Guidelines to the Use of Wild Birds in Research, 3rd Edition. Chapter 7 – Major Manipulative Procedures. Ornithological Council, Washington, D.C. p 188. http://www.nmnh.si.edu/BIRDNET/documents/guidlines/Cover_August2010.pdf
Domain 2; Tertiary Species – Hummingbird (Archilochus colubris)
104.
This is a picture from the lung of a Yucatan minipig.  Clinical signs included fever, anorexia, depression and dyspnea.  Sudden death was seen in some animals in the herd.  In most cases, lesions were restricted to the lungs and were bilateral and involved the dorsal aspects of the caudal lobes.  Some animals also had pericarditis.  The organism required NAD for growth in culture.  What is the most likely etiologic agent? 
a. Salmonella choleraesuis
b. Haemophilus parasuis
c. Pasteurella multocida
d. Actinobacillus pleuropneumoniae
Answer:  d. Actinobacillus pleuropneumoniae

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. 629-638.
2) Jackson PG, Cockcroft PD. 2007. Handbook of Pig Medicine. Elsevier: Philadelphia, PA. Chapter 4– Diseases of the Respiratory System, p. 76-77.
Domain 1; Primary Species- Pig (Sus scrofa)

105.
What grade of tuberculin skin test score is this most likely to be? (1 image)

a. 
Grade 0

b. 
Grade 1 

c. 
Grade 2 or 3

d. 
Grade 4 or 5

Answer: c. Grade 2 or 3

References:

1) 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) Abee CR, Mansfield K, Tardif S, Morris T, eds. 2012. Nonhuman Primates in Biomedical Research (Volume 1): Biology and Management, 2nd Edition. Academic Press: San Diego, CA. Chapter 12 – Preventative Medicine in Nonhuman Primates, p. 308.

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

106.
Use of this device within an enclosure housing chickens (Gallus domesticus) may induce a fatal toxicosis due to severe adverse effects to which body system?

a. Hematologic system

b. Immune system

c. Gastrointestinal system

d. Respiratory system

e. Integumentary system

Answer:  d.  Respiratory system

References:

1) Shuster KA, Brock KL, Dysko RC, DiRita VJ, Bergin IL. 2012. Polytetrafluoroethylene toxicosis in recently hatched chickens (Gallus domesticus). Comp Med 62(1):49-52.

2) Rupley, AE. 1997. Manual of Avian Practice. Saunders.  Chapter 9, pg 304 (Polytetrafluoroethylene (Teflon Toxicosis)).

Domain 4; Tertiary Species – Chicken (Gallus domestica)

107.
What is the most likely diagnosis for this female ferret that died 13 days after an acute onset of anorexia and mucopurulent oculonasal discharge?
a. Influenza virus infection

b. Streptococcus zooepidemicus

c. Morbillivirus infection

d. Parvovirus infection

e. Bordetella bronchiseptica infection

Answer: c. Morbillivirus infection

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. 490-502

Domain 1: Secondary species – ferret (Mustela putorius furo)

108.
What is the scientific name of this unusual rodent species, commonly used for research in diabetes and insulin resistance?

a.   Dipodomys spectabilis
b.  Neotoma floridana

c.  Psammomys obesus

d.  Oryzomys palustris

e.  Sigmodon hispidus

Answer: c. Psammomys obesus

References:

1) Kaiser N, Cerasi E, Leibowitz G. 2012. Diet-induced diabetes in the sand rat (Psammomys obesus). Methods Mol Biol. 933, p.89-102.

2) http://www.harlan.com/products_and_services/research_models_and_services/research_models/sand_rats.hl
Domain 3; Tertiary species – Sand rat (Psammomys obesus)

109.
What should be added to these cages in addition to standard housing for these species? 
a. Nesting boxes
b. Litter pans
c. Straw
d. Human contact
Answer: a. Nesting boxes

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. 716.

2) Abee CR, Mansfield K, Tardif S, Morris T, eds. 2012. Nonhuman Primates in Biomedical Research: Biology and Management, 2nd edition. Academic Press: San Diego, CA. Chapter 9– Laboratory Housing of Nonhuman Primates, p. 256.
Domain 4; Tertiary Species – Other nonhuman primates 

110.
Which of these drug increases sexual activity in rats and monkeys?
Answer: c. Atipamezole

References:

1) Fish R, PJ Danneman, Brown M (eds). 2011. Anesthesia and Analgesia in Laboratory Animals. Chapter 2 – Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers, p. 54.

2) Petrovaara A, Haapalinna A, Sirvio J, Virtanen R. 2005. Pharmacological properties, central nervous system effects, and potential therapeutic applications of atipamezole, a selective alpha2-adrenoceptor antagonist. CNS Drug Rev 11(3):27-88 

Domain 2; Primary Species

111.
The following symbol would be required on a door sign for an animal room containing which of the following:

a. Mice that had been infected with murine parvovirus

b. Mice that were treated with BrdU in the drinking water

c. Mice that received cells labeled with phosphorus-32

d. Mice experimentally infected with Salmonella typhimurium
Answer: d. Mice experimentally infected with Salmonella typhimurium

References:

1) BMBL, 5th Edition, Vertebrate Animal Biosafety Level Criteria – Animal Biosafety Level 1
2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 24. Control of Biohazards Associated with the Use of Experimental Animals. p. 1054
Domain 5

112.
This breed is used as a model of which human disease?

a. Wilson’s disease

b. von Willebrand’s disease

c. globoid cell leukodystrophy

d. Duchenne muscular

e. Cyclic hematopoisesis

Answer: a. Wilson’s disease

References: 
1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 11 – Biology and diseases of dogs, p. 396
2) http://en.wikipedia.org/wiki/Bedlington_Terrier
Domain 1: Primary species – Dog (Canis familiaris)

113.
The images shown below represent which type of bioimaging technology?

a.  Immunofluorescence microscopy

b.  Electron microscopy

c.  Confocal microscopy

d.  Phase contrast microscopy

e.  Single plane illumination microscopy

Answer: c. Confocal microscopy

References:

1) http://cemast.illinoisstate.edu/public/virtual-tour/microscope.shtml
2) http://staff.science.uva.nl/~zoon/sms/SMS.html
Domain 3

114.
Handling of what species, shown here, should be performed using leather gloves to prevent bite injuries to handlers?

a. Geomys breviceps

b. Sigmodon hispidus

c. Mystromys albicaudatus

d. Pachyuromys duprasi

Answer: b. Sigmodon hispidus
References:

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

2) Suckow MA, Stevens KA, Wilson RP, eds. 2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents. Elsevier: San Diego, CA. Part VI: Other Rodents, Chapter 49 – Cotton Rat, p. 1109.

Domain 4; Tertiary Species – Other rodents 

115.
Which is the only nonhuman primate that does not exhibit lactational anovulation?

Answer: b. Callithrix jacchus

References:

1) Tardif SD, Mansfield KG, Ratnam R, Ross CN, Ziegler TE. 2011. The marmoset as a model of aging and age related diseases. ILAR J 52(1):54-65

2) Abee CR, Mansfield K, Tardif S, Morris T (eds). 2012. Nonhuman Primates in Biomedical Research: Biology and Management 2nd Edition. Chapter 8, Reproduction and Breeding of Nonhuman Primates, p 203.

Domain 1; Secondary Species – Marmoset (Callithrix jacchus)

116.
What is the most common transmission route of the infectious disease pictured? 

	

	


a. Respiratory

b. Direct contact

c. Arthropod-borne
d. Fecal-oral

e. Fomite

Answer: b. direct contact
References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 9– Biology and Diseases of Rabbits, pp. 343-4.

2) Suckow M, Stevens  K, Wilson   R, eds. 2012. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents, 1st edition. Academic Press: San Diego, CA.  Chapter 13– Bacterial Diseases, p. 333.

Domain 1; Primary Species- Rabbit (Oryctolagus cuniculus) 

117.
What is the primary purpose of the items below? 

a. Rabbit breeding

b. Non-human Primate handling

c. Non-human Primate enrichment

d. Mouse ear tagging

e. Mouse enrichment

Answer: b. Non-human Primate handling

References:

1) http://www.unobv.com/Primate%20Guiding%20Collar.html
2) http://www.google.com/imgres?safe=off&rls=com.microsoft:en-us:IE-SearchBox&biw=1024&bih=662&tbm=isch&tbnid=EZCjxyofmaIA6M:&imgrefurl=http://www.museumofanimals.org/page/4201349&docid=QAYdx7Km1fU7kM&imgurl=http://www.museumofanimals.org/communities/5/000/001/228/065/images/2541213.jpg&w=3210&h=2749&ei=imTJUqvZDsPqrAet6YDwDA&zoom=1&iact=rc&page=1&tbnh=144&tbnw=169&start=0&ndsp=20&ved=1t:429,r:6,s:0,i:97&tx=102&ty=90
Domain 4: Primary species - Macaques (Macaca spp.)
118.
This image taken from mouse skin epidermis/dermis represents an infection with which virulent organism in mice?

a. Ectromelia virus

b. Streptococcus

c. Adenovirus

d. Staphylococcus

e. Cytomegalovirus

Answer: a. Ectromelia virus

References:

1) DORA website: http://dora.missouri.edu/
2) http://www.criver.com/files/pdfs/infectious-agents/rm_ld_r_ectromelia_virus.aspx
Domain 1; Primary species – Mice (Mus musculus)

119.
Members of this arboreal family have been known to develop all of the following diet related diseases while being housed in laboratory animal facilities EXCEPT:

a. Hepatic hemosiderosis

b. Rickets

c. Vitamin E responsive hemolytic anemia

d. Lymphocytic choriomeningitis

e. Scurvy

Answer: c. Vitamin E responsive hemolytic anemia

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. 681-685.

2) Abee CR, Mansfield K, Tardif S, Morris T, eds. 2012. Nonhuman Primates in Biomedical Research: Diseases, 2nd edition. Academic Press: San Diego, CA. Chapter 15– Nervous System Disorders of Nonhuman Primates and Research Models, p. 753. 

Domain 4; Secondary Species – Common Marmoset (Callithrix jacchus) and Cotton-top Tamarin (Saguinus Oedipus)

120.
What is the common biologic research use of this animal?
a. Leishmaniasis

b. Trypanasomiasis

c. Diabetes mellitus
d. Lyme disease
Answer: c. Diabetes mellitus
References:

1) Kaiser N, Cerasi E, Leibowitz G.  2012.  Diet induced diabetes in the sand rat (Psammomys obsesus).  Methods Mol Biol 933:89-102.
2) Saidi T, Mbarek S, Omri S, Behar-Cohen F, Chaouacha-Chekir, Hicks D.  2011.  The sand rat, Psammomys obesus, develops type 2 diabetic retinopathy similar to humans.  Invest Ophthalmol Vis Sci 52(12):8993-9004.
Domain 3; Tertiary Species – Other Rodents

END OF EXAM!!!!!!!!!!!!!!!!!!!!!!!!!
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