1

2013 International Mock Board Exam Coalition

	Canada
	University of Guelph

Guelph, ON
	3/1/13



	Pacific Northwest 
	University of Washington

Seattle, WA
	3/16/13



	Southwest
	University of Texas Medical Branch

Galveston, TX
	3/30/13



	Midwest  

(Wisconsin)
	Wisconsin National Primate Research Center

Madison, WI
	4/6/13



	West Coast

(Mid California)
	California National Primate Research Center
University of California at Davis, Davis, CA
	4/13/13

	West Coast

(Northern CA)
	Stanford University

Stanford, CA
	4/13/13



	West Coast 

(Southern CA)
	City of Hope/Beckman Research Institute

Duarte, CA
	4/27/13



	Mid-Atlantic
	Fort Detrick

Fort Detrick, MD
	5/7/13



	Caribbean /Latin America
	Caribbean Primate Research Center

University of Puerto Rico, San Juan, PR
	5/8/13



	Southeast 


	NCSU Veterinary School

Raleigh, NC
	5/18/13



	Northeast 


	Yale University

New Haven, CT
	5/25/13



	Midwest 

(Indiana)
	Indiana University

Indianapolis, IN
	5/31/13



	Midwest  

(Colorado)
	Colorado State University

Fort Collins, CO
	5/31/13



	Europe


	Madrid, Spain

(mock ECLAM exam)
	6/8/13



	Asia
	Singapore
	6/8/13




Practical Section – 120 Questions

Referenced Answers – 38 Pages

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.
2013 Exam Contributors
Asia
Bryan Ogden DVM, DACLAM – Coordinator

Enoka Bandularatne, DVM, PhD
Ralph Bunte, DVM, DACVP 

Lynn Collura, DVM, DACLAM

Diana Scorpio, DVM, DACLAM


Canada

Patricia V. Turner, DVM, DVSc, DACLAM, DABT – Coordinator

Dave Hanwell, DVM, DVSc, DACLAM

Shawn Petrik, DVM, MSc, Dipl Path
Lise Phaneuf, DVM, DVSc, DACLAM

Andrew Winterborn, DVM, DACLAM

Caribbean/Latin America

Marilyn Arce, DVM, MLAS, DACLAM- Coordinator

Armando G. Burgos, DVM, ABVP-Avian

Katia Estevez, DVM

Maureen Fox, DVM

Olga D. Gonzalez, DVM, ACVP

Melween Martínez, DVM

Idia Vanessa Rodriguez, DVM

Europe (Mock ECLAM Exam)

José M. Sánchez-Morgado, DVM, MSc, PhD, DipECLAM - Coordinator
Midwest (Colorado)

Kelly Walton, DVM – Coordinator

Ryan Curtis, DVM

Lon Kendall, DVM, PhD, DACLAM

Lynne Kesel, DVM

Carmen Ledesma-Feliciano, DVM

Wendy Tuttle, DVM

Sue VandeWoude, DVM, DACLAM

Midwest (Indiana)

Deb Hickman, MS, DVM, DACLAM – Coordinator

Ashley Ambery, DVM

Christine Boehm, MEd, DVM, MS, DACLAM

Robin Crisler-Roberts, DVM, MS, DACLAM

Midwest (Wisconsin)

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

Casey Fitz, DVM

Jennifer Coonen, DVM, DACLAM

Christina Cruzen, DVM, DACLAM

Rebekah Franklin, DVM

Raman Muthuswamy, DVM, PhD

Heather Simmons, DVM, DACVP

2013 Exam Contributors
Mid-Atlantic

Susan Goodwin, DVM, MS, DACLAM – Coordinator

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

MAJ Robin Burke, DVM, MPH, DACLAM, DACVPM

MAJ Mark Chappell, DVM, MPH, DACLAM, DACVPM

LTC Crissy Ege, DVM, DACLAM

MAJ(P) Dawn Fitzhugh, DVM, MPH, DACLAM, DACVPM

MAJ Chad Foster, DVM, DACLAM

LTC Joe Harre, DVM, MPH, DACLAM

LTC Ken Jacobsen, DVM, MPH, DACLAM, DACVPM

LTC Krinon Moccia, DVM, MPH, DACLAM

LTC Kevin Nemelka, DVM, DACLAM

LTC Rick Probst, DVM, MPH, DACLAM, DACVPM

LTC PJ Rico, DVM, MPH, DACLAM

LTC Ann Schiavetta, DVM, DACLAM

LTC(P) Tim Settle, DVM, DACLAM, DACVPM

COL Jim Sheets, DVM, MPH, DACLAM, DACVPM

LTC Larry Shelton, DVM, MPH, DACLAM, DACVPM

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

MAJ Brett Taylor, DVM, MPH, DACLAM, DACVPM
Northeast

Jodi Carlson Scholz, DVM, DACLAM - Coordinator

Peter Smith, DVM, DACLAM - Coordinator

Debra Caporizzo, DVM

Anna Kwiatkowski, DVM

Steven Wilson, VMD, DACLAM

Pacific Northwest

Thea Brabb, DVM, PhD, DACLAM - Coordinator

Stephanie Murphy, VMD, PhD, DACLAM - Coordinator

Andrew Burich, DVM, MS, DACLAM

Southeast

Julia Whitaker, DVM, MS, DACLAM- Coordinator

Craig Fletcher, DVM, PhD, DACLAM- Coordinator

Terry Blankenship-Paris, DVM, MS, DACLAM

Diane Forsythe, DVM, DACLAM

Anna Hampton, DVM, DACLAM

Glicerio Ignacio, DVM, MS, DACLAM

Angela King-Herbert, DVM, DACLAM

David Kurtz, DVM, PhD, DACLAM

Leslie Martin, JD, DVM, DACLAM

Karen A. Oppelt, DVM

Dorcas P. O’Rourke, DVM, MS, DACLAM

Matthew Rosenbaum, DVM, MS, DACLAM

Julie Sharp, DVM, CPIA, DACLAM

Feli Smith, DVM, DACLAM

Jacquelyn Tubbs, DVM, DACLAM

Mary Ann Vasbinder, DVM, DACLAM

Kyha Williams, DVM, DACLAM

Coralie Zegre-Cannon, DVM, DACLAM

2013 Exam Contributors
Southwest

Jason Villano, DVM, MSc, MS, DACLAM - Coordinator

Curtis Klages, DVM, DACLAM

Christopher Suckow, DVM, DACLAM

West Coast (Mid-California)

Angela Colagross-Schouten, DVM, MPVM, DACLAM - Coordinator

Laura Summers, DVM, DACLAM - Coordinator

Christie Ferrecchia, DVM

Kristin Grimsrud, DVM, PhD

Betty Ma, DVM

Gregory W. Salyards, DVM

Rebecca Sammak, DVM

Erica Weiss, DVM

West Coast (Northern California)

Angela Chang, DVM, MBA - Coordinator

Keith Anderson, DVM

Peter Castro, DVM

Helen Chum, DVM

Kristin Evans  DVM, MS, PhD, DACLAM

Monika Huss, DVM

Krista Lindstrom, DVM

Richard Luong, BVSc DACVP

Gabriel McKeon, DVM, DACLAM

Catherine S. Sohn DVM, DACLAM

West Coast (Southern California)

Trinka Adamson, MS, DVM, DACLAM - Coordinator

Charles Cates, DVM

Deepti Chadalavada, BVSc

John David, DVM

James Finlay, DVM

Sangeetha Satheesen, BVSc

1)
What does the equipment depicted below measure? 


a.   Depression 


b.   Memory 


c.   Avoidance 


d.   Mechanical allodynia 


e.   Rotational behavior 

Answer: e. Rotational behavior  

References: 
1)  http://www.harvardapparatus.com/hapdfs/HAI_DOCCAT_3/BH1_18.pdf
2)  http://www.panlab.com/panlabWeb/Hardware/ROTAMETER/ROTAMETER.pdf
Domain 3

2)
For which rat strain is this spontaneous lesion the most common?
a. Fisher 344

b. Sprague Dawley

c. Wistar

d. Zucker

Answer: a. Fisher 344

References

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 4 – p154
2) Percy DH and Barthold SW, eds. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Blackwell Publishing: Ames, IA. Chapter 2 – p174

Domain 1; Primary Species – Rat (Rattus norvegicus)

3)
The pictured device utilizes a luciferase/luciferin reaction to detect which of the following compounds as an indicator of environmental contamination?  

a.  
DNA 

b.  
RNA

c.  
ATP

d.  
Bacterial endotoxin 

Answer: c. ATP

References: 

1)  
Pharmacal website:  http://www.pharmacal.com/charm.htm 

2)  
Ecolab website:  http://www.ecolab.com/Europe/downloads/novalum.pdf  

Domain 4
4)
You performed a necropsy on a rat and observed the following finding depicted in the picture below. What is the most likely signalment of this rat?

a.   An old male Wistar rat fed with high-protein diet

b.   An old male Sprague-Dawley rat fed with high-protein diet

c.   An old female Wistar rat with diabetes insipidus

d.   An old female Sprague-Dawley rat fed with high-protein diet
Answer: b. An old male SD rat fed with high-protein diet
References: 
1) 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 2 – Rat, p. 161. 

2) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 6 – Biology and Diseases of Rats, p. 157. 

Domain 1; Primary Species – Rat (Rattus norvegicus) (Note: Picture shows pale kidneys with finely-pitted surface consistent with chronic progressive nephropathy.) 
5)
The depicted clinical presentation may be seen in mice infected with all of the following agents EXCEPT?
a. 
Syphacia spp

b. 
Mouse hepatitis virus

c. 
Citrobacter rodentium

d. 
E. coli

e. 
Mouse norovirus

Answer:  e. Mouse norovirus

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.

2) Percy DH, Barthold SW. Pathology of Laboratory Rodents and Rabbits, 3rd Ed. Blackwell Publishing, Ames, IA, 2007. Pg 55

Domain 1; Primary Species – Mouse (Mus musculus)
6)
In the following photomicrograph, which are consistent pathologic features of this mouse disease? 

I.
Acanthosis

II.
Parakeratotic hyperkeratosis

III.
Orthokeratotic hyperkeratosis 
IV.
Epithelial necrosis and/or ulceration
A.
I, II

B.
I, III 
C.
I, II, III
D.
I, II, IV

E.
I, III, IV

Answer:
b. I, III

Reference: Treuting et al. Of Mice and Microflora: Considerations for Genetically Engineered Mice. Vet Pathol 2012;49(1):44-63.
Domain 1; Primary Species – Mouse (Mus musculus)
7)
Which of the pictured quality assurance systems is more applicable for use in tunnel and rack washers? 
a. A

b. B

c. C

d. D

Answer: A (monitors temperature only) 

Reference: http://www.pharmacal.com/TriTempTape.htm
Domain 4

8)
Clinical Signs seen below are associated with what pathogen in rats?

a.  Coronavirus


b.  Parvovirus


c.  Hantavirus


d.  Rotavirus

Answer: a. Coronavirus

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 Rats, p. 145.

2)
Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Blackwell Publishing: Ames, Iowa. Chapter 2 - Rat, p. 130.

Domain 1; Primary Species – Rat (Rattus norvegicus)

9)
The lesion depicted in the following slide has a higher prevalence in the Wistar rats. Choose the correct condition:

a. 
Auricular chondritis associated lesions
b. 
Syphacia obvelata associated lesion
c. 
Polyarteritis nodosa associated lesion
d. 
Otodectes cynotis associated lesions
Answer: a. Auricular chondritis associated lesions

References: 

1) 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.. pp. 167
2) 
Kitagaki M, Hirota M. Auricular chondritis caused by metal ear tagging in C57BL/6 mice. Vet Pathol. 2007 Jul;44(4):458-66. PubMed PMID: 17606507.
Domain 1; Primary Species – Rat (Rattus norvegicus)
10)
What strain of mouse is this most likely to be?

a. BALB/c

b. SJL

c. C3H

d. 129

Answer: d. 129

References

1) Fox JG, Davisson MT, Quimby FW, Barthold SW, Newcomer CE, Smith AL. 2007. The Mouse in Biomedical Research 2nd edition. Academic Press: San Diego, CA. Volume II, Chapter 24 – p615

2) Percy DH and Barthold SW, eds. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Blackwell Publishing: Ames, IA. Chapter 1 – p121

Domain 1; Primary Species – Mouse (Mus musculus)
11)
Match the strain of rat pictured below to its main use in research:

a. Brattleboro; diabetes insipidus

b. Zucker; obesity

c. Fischer-344; Aging

d. Spontaneous hypertensive rat (SHR); hypertension

Answer: a. Brattleboro; diabetes insipidus
References: 

1) Fox, J.G. et. al. (Eds.) (2002). Laboratory Animal Medicine (2nd ed.). Elsevier: San Diego, CA. (p. 122).

2) Baker, H.J. et. al. (Eds.). (1980). The Laboratory Rat: Volume II, Research Applications. Academic Press, Inc.: New York, NY. (p. 171). 

Domain 3; Primary Species – Rat (Rattus norvegicus)

12)
For what purpose are these devices used?

a.
Performing acoustic testing in laboratory rodents

b.
Regulating air changes per hour in individually ventilated cages

c.
Providing automatic water to laboratory animals

d.
Attenuating and modulating sound

Answer: c. Providing automatic water to laboratory animals

Reference: http://www.edstrom.com/product/solutions/animal-watering/products/automated-animal-watering/
Domain 4
13)
The following image depicts a frequently used surgical model in rodents to study which condition in humans? 

a. 
Acute muscle injury

b. 
Reperfusion injury

c. 
Sepsis

d. 
Premature labor 

e. 
Inflammatory bowel disease
Answer: c. Sepsis

References:

1) 
Cotroneo TM, Hugunin KM, Shuster KA, Hwang HJ, Kakaraparthi BN, Nemzek-Hamlin JA. 2012. Effects of buprenorphine on a cecal ligation and puncture model in C57BL/6 mice. J Am Assoc Lab Anim Sci. 51(3):357-65.

2) 
http://www.nature.com/nprot/journal/v4/n1/fig_tab/nprot.2008.214_F1.html

Domain 3       
14)
What are the two pieces of equipment, pictured below, which are included in most automatic watering systems?
a. Pressure-reducing station and chlorine injection station 

b. Distribution system and chlorine injection station

c. Rack manifold and pressure-reducing station

d. Distribution system and water source

Answer: a. Pressure-reducing station and chlorine injection station 

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. 936.

2) National Research Council. 2011. Guide for the Care and Use of Laboratory Animals. Washington, DC: National Academies Press. Chapter 3 - Environment, Housing and Management, p. 67-68.
Domain 4 
15)
What rat stock/strain is the condition depicted in the picture below most likely seen?

a.   Buffalo 

b.   Long-Evans 

c.   SHR 


d.   F344 

e.   Wistar 
Answer: c. SHR 

References: 
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)  Suckow MA, Weisbroth SH, Franklin CL, eds. 2006. The Laboratory Rat. Academic Press: San Diego, CA.  Chapter 15 – Metabolic, Traumatic, and Miscellaneous Diseases, p. 517-519. 

Domain 1; Primary Species – Rat (Rattus norvegicus) (Note: Picture shows thickened, dilated, tortuous, hemorrhagic, and inflamed mesenteric arteries consistent with polyarteritis nodosa). 
16)
This slide depicts the contents of pan liner from a female rabbit. All of the following are possible differentials EXCEPT:
a. 
Urolithiasis

b. 
Endometrial venous aneurysms

c. 
Ovarian teratoma

d. 
Pyelonephritis

e. 
Uterine adenocarcinoma

Answer: c. Ovarian teratoma

References: 

1) 
Fox J, Anderson L, Lowe F, Quimby F. Laboratory Animal Medicine, 2nd edition. American College of Laboratory Animal Medicine. Academic Press, 2002. Pg 358.

2)
Percy DH, Barthold SW. Pathology of Laboratory Rodents and Rabbits, 3rd Ed. Blackwell Publishing, Ames, IA, 2007, pg 254.

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculi)
17)
Which of the following IS NOT commonly associated with the condition pictured?

a. Obesity

b. Mycoplasma infection

c. Trauma

d. Wire bottom caging

e. Poor sanitation

Answer:  b. Mycoplasma infection

References:

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

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

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

18)
The prevalence of this parasite, identified in a blood smear, was recently evaluated in non-human primates from Louisiana.  What is the genus and species? 

a. Plasmodium brazilianum

b. Babesia pitheci
c. Entopolypoides macacai

d. Trypanosoma cruzi 

Answer d. Trypanosoma cruzi 

References:

1) 
Dorn, PL, et al.  2012.  “Low prevalence of Chagas Parasite infection in a nonhuman primate colony in Louisiana.”  JAALAS 51 (4), pp 443-447. 
2)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition. Ch. 16. Nonhuman Primates, p. 761.
Domain 1; Primary Species – Macaques (Macaca spp.)

19)
The following is a traditional breeding scheme in producing what mice?  


a.   Coisogenic 


b.   Congenic 


c.   Recombinant inbred  


d.   Segregating inbred 


e.   Advanced intercross lines 

Answer: b. Congenic 

References: 

1) 
Armstrong NJ, Brodnicki TC, Speed TP. 2006. Mind the gap: analysis of marker-assisted breeding strategies for inbred mouse strains.  Mamm Genome 17(4):273-87.

2)  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, p. 37.
Domain 4; Primary Species – Mouse (Mus musculus)

20)
The following figure from a recent publication depicts which imaging technique?

a. 
Positron emission tomography, using radio-isotopes

b. 
In vivo bioluminescent imaging, a sensitive and reliable technique using the luciferase reaction for studying gene expression

c. 
Positron emission tomography, a sensitive and reliable technique using the luciferase reaction for studying gene expression

d. 
In vivo bioluminescent imaging, using radio-isotopes

e. 
Single photon emission computed tomography, a sensitive and reliable technique using the luciferase reaction for studying gene expression

Answer: b. In vivo bioluminescent imaging, a sensitive and reliable technique using the luciferase reaction for studying gene expression

References:

1) 
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):820-24.

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

Domain 3

21)
The strain of mouse shown above 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)

22)
What is the correct genus and species of this lizard? 

a. 
Anolis carolinensis
b. 
Xenopus laevis
c. 
Iguana iguana
d. 
Pogona vittaceps
Answer: a. Anolis carolinensis

References: 

1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Ch 18. Biology and Diseases of Reptiles, p. 829

2) 
Ascher JM, Bates W, Ng J, Messing S, Wyatt J. Assessment of xylazine for euthanasia of anoles (Anolis carolinensis and Anolis distichus). J Am Assoc Lab Anim Sci. 2012 Jan;51(1):83-7.
Domain 3; Tertiary Species – Anoles (Anolis carolinensis)

23)
What is the genus name of the animal shown below, and what does its normal diet consist of in the wild?

a. Peromyscus; seeds, invertebrates 

b. Onychomys; grasshoppers, beetles, scorpions, other rodents 
c. Dipodomys; seeds, plant material, larvae

d. Oryzomys; rodents, small birds, insects

e. Mystromys; seeds, plant material, invertebrates
Answer: b. Onychomys; grasshoppers, beetles, scorpions, other rodents


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. 264

2) Sarko DK, Leitch DB, Girard I, Sikes RS, Catania KC. Organization of somatosensory cortex in the Northern grasshopper mouse (Onychomys leucogaster), a predatory rodent. J Comp Neurol. 2011; 519(1):64-74.

Domain 4; Tertiary Species – Other Rodents

24)
The species shown below is commonly used as a research model for which disease or physiologic process?
a. Mammary neoplasia

b. Gerontology

c. Muscular dystrophy

d. Copper storage disease

Answer: b. Gerontology
References:

1) Extreme Susceptibility of African Naked Mole Rats (Heterocephalus glaber) to Experimental Infection with Herpes Simplex Virus Type 1. Authors: Artwohl, James1; Ball-Kell, Susan2; Valyi-Nagy, Tibor1; Wilson, Steven P.3; Lu, Ying4; Park, Thomas J.1 Comparative Medicine, 59(1) February 2009 , pp. 83-90(8)

2) Successful Aging and Sustained Good Health in the Naked Mole Rat: A Long-Lived Mammalian, ILAR, Volume 52, Issue 1 (February 2011)
Domain 3; Tertiary Species – Other Rodents
25)
The following is a kidney section from a guinea pig. What causes the histopathologic feature below? 


a.   Bacteria 


b.   Virus 


c.   Microsporidian 


d.   Coccidia 


e.   Fungus 

Answer: d. Coccidia  

References: 
1) 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 5 – Guinea Pig, p. 236. 

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. 224. 

3) 
Baker DG, ed. 2007. Flynn’s Parasites of Laboratory Animals, 2nd edition. Blackwell Publishing: Ames, Iowa. Chapter 14 - Parasites of Guinea Pigs, p. 432. 

Domain 1; Secondary Species – Guinea pig (Cavia porcellus) 
26)
The histology image in (A) depicts normal jejunum in a rat.  The histology image in (B) resulted after the administration of what substance?

a. 
Buprenorphine

b. 
Ketamine

c. 
Ketoprofen

d. 
Isoflurane

e. 
Halothane

Answer: c. Ketoprofen

References:

1) 
Shientag L, Wheeler SM, Garlick DS, Maranda LS. 2012. A Therapeutic Dose of Ketoprofen Causes Acute Gastrointestinal Bleeding, Erosions, and Ulcers in Rats. J Am Assoc Lab Anim Sci. 51(6):832-41.

2) 
Flecknell P, Waterman-Pearson A, eds. 2000.  Pain Management in Animals. WB Saunders, London. p. 36.

Domain 2; Primary Species – Rat (Rattus norvegicus)
27)
This image represents what technique, which was recently validated as useful in laboratory mice?

a.
Percutaneous myocardial injection in an awake mouse

b.
Intracardiac blood collection in an anesthetized mouse without the help of an assistant 

c.
Percutaneous intrathoracic inoculation of VX2 cells as a model of thoracic carcinoma in a mouse 

d.
Blood collection from the jugular vein of an awake mouse

Answer: d. Blood collection from the jugular vein of an awake mouse
Reference: Shirasaki, Y, Y Ito, M Kikuchi, Y Imamura, T Hayashi. 2012. Validation Studies on Blood Collection from the Jugular Vein of Conscious Mice. JAALAS.  51(3): 345-51.  
Domain 3; Primary Species – Mouse (Mus musculus)

28)
What is the following imaging technique and in conjunction with 18F-labeled fluoro-2-D-deoxyglucose can be used for measuring what?

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
29)
The equipment pictured is used for what purpose?
a. Washing cages

b. Dispensing bedding

c. Maceration of day-old chicks and embryonated eggs

d. Bedding disposal

Answer: d. Bedding disposal

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. 933.

2) National Research Council (U.S.). 2011. Guide for the Care and Use of Laboratory Animals. Washington, D.C.: National Academies Press.  Chapter 2- Animal Care and Use Program, p. 19-20.
Domain 4
30)
Which of these images demonstrates an assay that measures a reflexive, spinally mediated response to noxious stimulation in mice and rats? 

a.  
A

b.  
B

c.  
Neither

d.  
Both

Answer: a. A.  This picture depicts the tail flick assay, which measures spinally mediated response to noxious stimulation.

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 2; Primary Species – Mouse (Mus musculus) and Rat (Rattus norvegicus)
31)
Identify the organism in the diagram that is reportable if found on sheep in the United States?

a. Raillietia

b. Sarcoptes

c. Psoroptes

d. Chorioptes

e. Demodex

Answer: b. Sarcoptes
References: 

1) Baker DG. 2007. Flynn’s Parasites of Laboratory Animals, 2nd Edition. Blackwell Publishing: Ames, IA. Chapter 20 – Parasites of Sheep and Goats, p.672-673.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 14 – Biology and Diseases of Ruminants: Sheep. Goats, and Cattle, p.596.

Domain 1; Secondary Species - Sheep (Ovis aries)

32)
What is this device used for in rats?
a. 
Surgery

b. 
Tail vein injection

c. 
Intraperitoneal injection

d. 
Tail flick test

Answer: c. Tail vein injection

References:

1) 
http://www.plas-labs.com/illuminated_injection.cfm
2) 
PLAS LABS announcement. 2012. JAALAS. 51 (2): p. 739.

Domain 3; Primary Species – Rat (Rattus norvegicus)

33)
In a quarantine facility, what is the purpose of the pictured 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
Reference: 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
34)
Which of the following, measured by the equipment pictured, is one of the most common and abundant gaseous pollutants associated with the husbandry of research animals?

a. Carbon dioxide

b. Ammonia

c. Humidity

d. Nitrite

Answer: b. Ammonia

References:
1) Hessler JR and Lehner NDM, eds.  2009.  Planning and Designing Research Animal Facilities, 1st ed. Academic Press: San Diego, CA.  Chapter 7 – Environmental Considerations for Research Animals, p. 63.

2) National Research Council (U.S.). 2011. Guide for the Care and Use of Laboratory Animals. Washington, D.C.: National Academies Press.  Chapter 3- Environment, Housing and Management, p. 71.
Domain 4
35)
The photomicrograph below is from a dead mouse. What is/are an absolute requirement for recovery from the cause of this histopathologic finding? 


a.   B cells 


b.   T cells 


c.   NK cells 


d.   Neutrophils 


e.   B and T cells 

Answer: b. T cells 

References: 
1) 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, p. 32. 

2) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 1 – Biology and Diseases of Mice, p. 75. 

3) 
http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/171544.htm
Domain 1; Primary Species – Mouse (Mus musculus)
36)
The pictured piece of equipment is used for evaluating what in mice and rats?

a. Elevated Plus Maze; Evaluating anxiety paradigms

b. Elevated Plus Maze; Evaluating learned behavior
c. Condition Place Preference; Evaluating learned behavior
d. Condition Place Preference; Evaluating anxiety paradigms

Answer: a. Elevated Plus Maze; Evaluating anxiety paradigms

References

1) Costa R, Tamascia ML, Nogueira MD, Casarini DE, Marcondes FK. 2012. Handling of Adolescent Rats Improves Learning and Memory and Decreases Anxiety. J Am Assoc Lab Anim Sci 51:548-553

2) Zimberknopf E, Xavier GF, Kinsley CH, Felicio LF. 2011. Prior Parity Positively Regulates Learning and Memory in Young and Middle-Aged Rats. Comp Med 61:366-377   

Domain 3; Primary Species – Rat (Rattus norvegicus) and Mouse (Mus musculus)
37)
Which of the following methods of euthanasia is conditionally acceptable in the laboratory animal species shown below?

a. Benzocaine hydrochloride

b. Double pithing

c. Decapitation and pithing

d. Hypothermia

Answer: c. Decapitation and pithing

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) AVMA Guidelines on Euthanasia.  June 2007.  Available at: http://www.avma.org/issues/animal_welfare/euthanasia.pdf.  Appendix 1- Agents and Methods of Euthanasia by Species, p 28.

3) (Image source: http://www.uniprot.org/taxonomy/8355)

Domain 2; Secondary Species - African Clawed Frog (Xenopus spp.)
38)
A 12 wk old rabbit exhibits profuse watery diarrhea and dies 2 days after exhibiting clinical signs.  Gross necropsy reveals thickened, edematous bowel wall with patches of hemorrhaging and has multifocal pinpoint white foci along the liver parenchyma and heart. Warthrin-Starry silver stain of the liver reveals (see image): What is the most likely etiology?
a.
Pasteurella multocida

b.
Encephalitozoon cuniculi

c.
Treponema paraluis cuniculi

d.
Clostridium piliforme

Answer:  d. Clostridium piliforme

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. 340-341. 

2) Porter RS 2011. The Merck Veterinary Manual (19th ed., Overview of Tyzzers Disease). Retrieved December 12, 2012.

Domain 1; Primary Species – Rabbit (Oryctololagus cuniculus)

39)
The image above represents a method of:

a.  Euthanasia of Salmonids

b.  Euthanasia of Xenopus laevis
c.  Euthanasia of Xenopus 

d.  Euthanasia of Danio rerio
Answer: d. Euthanasia of Danio rerio
Reference: M Wilson, Jolaine; M Bunte, Ralph; J Carty, Anthony. 2009. Evaluation of Rapid Cooling and Tricaine Methanesulfonate (MS222) as Methods of Euthanasia in Zebrafish (Danio rerio)  JAALAS 48(6): pp. 785-789
Domain 2; Secondary Species – Zebrafish (Danio rerio)

40)
What is this device used for? 


a.   Rodent cage modification 


b.   Nonhuman primate enrichment 


c.   Rodent behavioral apparatus 


d.   Cage cardholder 


e.   Molecular assays 

Answer: b. Nonhuman primate enrichment 

Reference: http://www.primateproducts.com/enrichment-devices/puzzle-feeder/
Domain 4
41)
This image depicts what piece of equipment that may be found in an animal facility?

a. Autoclave test strip

b. Radio frequency identification (RFID) tag

c. Elevated plus maze

d. Computer battery

e. Microchip

Answer: b. Radio frequency identification (RFID) tag
References:

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

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

42)
A guinea pig presents as shown, and a conjunctival swab is performed. What is the most likely diagnosis?

a.
Bordatella bronchiseptica
b.
Streptococcus zooepidemicus
c.
Streptococcus pneumoniae
d.
Klebsiella pneumoniae
e.
Chlamydophila caviae
Answer: e. Chlamydophila caviae
References: 

1)
Percy, DH, Barthold, SW.  2001.  Pathology of Laboratory Rodents and Rabbits.  3rd edition.  Iowa State Press: Ames, IA.  Chapter 5 – Guinea Pig, p.228

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. 220-221.
Domain 1; Secondary Species -- Guinea Pig (Cavia porcellus)

43)
The pink arrow is pointing to what structure?

a.   Salivary glands


b.   Maxillary tubercles


c.   Jacobson’s organ


d.   Peg teeth

Answer:  d. Peg teeth

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. 331.
2) Sukow MA, Stevens KA, Wilson RP, eds.  2012.  The Laboratory Rabbit, Guinea Pig, Hamster and Miscellaneous Rodents. Academic Press, San Diego, CA.  Chapter 8 – Anatomy, Physiology, and Behavior, pp. 199. 
Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)

44)
What is the genus and species of this parasite found in a Syrian hamster?

a.   Demodex aurati 
b.   Demodex mesocriceti
c.   Demodex criceti 
d.   Demodex cricetuli

e.   Demodex griseus
Answer:   c. Demodex criceti
References:

1) Baker, DG. 2007. Flynn’s Parasites of Laboratory Animals. 2nd edition. Blackwell Publishing: Ames, IA. Chapter 12 – Parasites Of Hamsters, p. 404-405

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 5 – Biology And Diseases of Hamsters, p. 857-859.

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

45)
Which of the following is considered an etiology for the condition in this figure?


a.   High ventilation rates in ventilated caging racks


b.   Short interval between cage changing 


c.   Low relative humidity


d.   Prolonged high environmental temperature


e.   Bedding hypersensitivity
Answer:  c. Low relative humidity 

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. 108.  

2) Njaa LR, Utne F, and Braeckkan OR. Effect of relative humidity on rat breeding and ringtail.  Nature 180:290-291, 1957.
 Domain 1; Primary Species – Rat (Rattus norvegicus)

46)
These types of inclusions in intestinal epithelium are observed for which of the following mouse viruses?


a.   MPV


b.   MAdv-2


c.   MHV


d.   Rotavirus


e.   Polyomavirus

Answer:  b. MAdv-2

References:  

1) Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Blackwell Publishing: Ames, Iowa. Chapter 1 – Mouse, p. 18.

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. 64. 

Domain 1; Primary Species – Mouse (Mus Musculus)
47)
This picture depicts a common injury associated with incorrect handling and restraint of this species.  Where is the lesion most likely located?
 

a. L1

b. L2

c. L3

d. L5

e. L7

Answer:  e. L7

References:

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

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

Domain 4; Primary Species – Rabbit (Oryctolagus cuniculus)

48)
As seen in the picture above from a mouse, alveoli contain high amounts of proteinaceous exudate.  This finding would lead you to suspect what pathogen and what other staining technique would be useful in aiding in your diagnosis?
 

a.   Pneumocystis murina; acid fast


b.   Pneumocystis murina; GMS


c.   Sendai Virus; PAS 

d.   Pneumonia Virus of Mice; GMS 

Answer: b. Pneumocystis murina; GMS

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. 97.

2)
Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Blackwell Publishing: Ames, Iowa. Chapter 1 - Mouse, p. 84.

Domain 1; Primary Species – Mouse (Mus musculus)
49)
The image of the laboratory animal species shown below depicts which procedure that is commonly performed prior to parturition to minimize fetal contamination during the birthing process?

a. Flagging

b. Crutching

c. Processing

d. Grafting

Answer: b. Crutching

References:  (Image source: http://www.sheep101.info/201/shearing.html)

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 531.

2) Federation of Animal Science Societies, FASS 2010.  Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching (Ag Guide), 3rd edition.  Available at http://www.fass.org.  Chapter 10- Sheep and Goats, p 134.
Domain 4; Secondary Species- Sheep (Ovis aries)

50)
If this animal shown in the picture is housed in a laboratory for 16 hours. Does the laboratory need to be inspected during IACUC semi-annual inspections, and why or why not?

a.  
Yes, PHS requires inspections of all facilities where animals are housed for more than 12 hours
b.   No, USDA requires inspections of facilities where animals are kept for more than 12 hours

c.   No, PHS requires inspections of all facilities where animals are housed for more than 24 hours
d.   No since the animal is not covered by the PHS Policy 

e.   Yes, USDA requires inspections of facilities where animals are kept for more than 24 hours

Answer: c. No, PHS requires inspections of all facilities where animals are housed for more than 24 hours
References: 

1) 
Public Health Service on Humane Care and Use of Laboratory Animals, Office of Laboratory Animal Welfare, National Institutes of Health, pg 8.  Revised August 2002

2)
http://www.aphis.usda.gov/animal_welfare/2011_Inspection_Guide/9.8.5%20Facility%20Inspection.pdf
Domain 5; Tertiary Species – Other Birds
51)
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. JAALAS 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
52)
Use of the above vector in vertebrate animals at an institution that receives NIH funds, would require the institution to follow what set of federal rules:
a. NIH Guidelines for Research Involving Recombinant DNA Molecules

b. NIH Guidelines for Research Utilizing Viral Vectors in Animals

c. NIH Guidelines for Stem Cell Research

d. NIH Guidelines for Grants and Policies

Answer: a. NIH Guidelines for Research Involving Recombinant DNA Molecules

Reference: http://oba.od.nih.gov/rdna/nih_guidelines_oba.html
Domain 5
53)
What is the pictured device used for?

a. Anesthesia

b. Euthanasia

c. Behavioral test

d. Locomotion

Answer: b. Euthanasia

Reference: Valentine H., et. Al. 2012. Sedation or inhalant anesthesia before euthanasia with CO2 does not reduce behavior or physiologic signs and stress in mice. Vol. 51, No. 1, p. 50-57.

Domain 2; Primary species – Mice (Mus musculus) 
54)
The compound shown can be used to remove which molecule from water used to house amphibians?
a. Chlorine

b. Ammonia

c. Ammonium

d. Nitrite

e. Nitrate

Answer:  a. Chlorine

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. 797.

2)  Browne RK, Odum RA, Herman T, Zippel K.  2007.  Facility Design and Associated Services for the Study of Amphibians.  ILAR J 48: 188-202.  

Domain 4; Tertiary Species – Other Amphibians
55)
Interest in this species has centered around its susceptibility to  a variety of diseases including hantaviruses and Lyme disease.  What is this animal?

a. Sigmodon spp.

b. Mystromys albicaudatus

c. Peromyscus spp.

d. Dipodomys spp.

e. Cynomys ludovicianus

Answer: c. Peromyscus spp.
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. 266-267.

2) Suckow, Mark A., Stevens, Karla A., Wilson, Ronald P., eds.  2012.  The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents Elsevier: San Diego, CA., Chapter 46 – Other Rodents, Deer Mice, White-Footed Mice, and their Relatives. pg 1082-1083.

Domain 3; Tertiary Species – Other Rodents
56)
Which of the following statements is true regarding the image above?

a. Only the government may purchase dogs for research from this source
b. Any institution may purchase dogs for research from this source
c. This is not an acceptable source for research dogs
d. This is a conditionally acceptable source for research dogs
Answer: b. Any institution may purchase dogs for research from this source
Resources:

1) The Animal Welfare Act 9 CFR, Part 2- Regulations, Subpart A- Licensing, §2.1 Requirements and Application (11-01-05 Edition, p.26).

2) Guide for the Care and Use of Laboratory Animals, 8th edition. 2011. National Research Council: Washington, DC 2011. Chapter 2- Animal Care and Use Program,  p. 12.

Domain 5; Primary Species – Dog (Canis familiaris)
57)
The following species should be incubated at 99.5 Fahrenheit degrees for how many days to induce hatching?

a. 
10 days

b. 
21 days

c. 
30 days

d. 
40 days

Answer: b. 21 days

References: 

1)
http://www.backyardchickens.com/a/how-to-incubate-hatch-eggs-just-21-days-from-egg-to-chicken
2)
http://www.aaalac.org/accreditation/faq_landing.cfm#C2

Domain 4; Tertiary Species – Chicken (Gallus domesticus)
58)
Image B best represents which score of the mouse grimace scale?

a. 0

b. 1

c. 2

d. 3


Answer:  b. 1
Reference:  

1) Matsumiya LC, Sorge RE, Sotocinal SG, Tabaka JM, Wieskopf JS, Zaloum A, King OD, Mogil JS,  Using the Mouse Grimace Scale to Reevaluate the Efficacy of Postoperative Analgesics in Laboratory Mice.  J Am Assoc Lab Anim Sci.    2012. 51(1):42-49. 

2) Langford DJ, Bailey AL, Chanda ML, Clarke SE, Drummond TE, Echols S, Glick S, Ingrao J, Klassen-Ross T, Lacroix-Fralish ML, Matsumiya L, Sorge RE, Sotocinal SG, Tabaka JM, Wong D, van den Maagdenberg AM, Ferrari MD, Craig KD, Mogil JS. Coding of facial expressions of pain in the laboratory mouse. Nat Methods. 2010 Jun;7(6):447-9.

Domain 2; Primary Species – Mice (Mus musculus)
59)
The equipment shown above is utilized primarily to

a. Sanitize light sensitive equipment 

b. Sanitize shoe-box rodent cages, cage pans, water bottles and small equipment

c. Move sterilized equipment from the dirty side of the cage wash to the clean side

d. Sanitize rodent static and ventilated cage racks

Answer: b. Sanitize shoe-box rodent cages, cage pans, water bottles and small equipment

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, San Diego, CA. Chapter 21, p. 933.

2) http://www.labrepco.com/store/categories/view/id/223/category/Tunnel_Washer
Domain 4
60)
This organism has been implicated in the development of hepatic neoplasia in what mouse strain? 


a.   BALB/c mice 


b.   CD1 mice 


c.   C57BL/6 mice 


d.   Nude mice 


e.   A/JCr mice 

Answer: e. A/JCr mice

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 Management of Mice, p. 88. 

2) 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, p. 59. 

Domain 1; Primary Species – Mouse (Mus musculus) (illustration is that of Helicobacter  spp.) 
61)
What is the most likely diagnosis?


a.   
Harderian gland adenoma


b.   Mandibular salivary gland cyst


c.   Streptococcal abscess


d.   Mammary gland adenocarcinoma


e.   Zymbal’s gland carcinoma

Answer:  e. Zymbal’s gland carcinoma
References:  
1) Percy DH and Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Blackwell Publishing Ltd: Ames, Iowa. Chapter 2 – Rat, p. 175.

2) Rudmann D, Cardiff R, Chouinard L, et al. Proliferative and Nonproliferative lesions of the Rat and Mouse Marray, Zymbal’s. Preputial, and Clitoral Glands. Toxicologic Pathology, 40:7S,1533-1601, 2012.

Domain 1; Primary Species – Rat (Rattus norvegicus)
62)
These devices are used to transmit physiologic data such as heart rate and temperature. Give the general name of the device of the two pictured, which was found to have the least effect on the activity of the animal in a recent comparison? 

a. 
Radiotelemetry devices depicted in figure A     

b. 
Radiotelemetry devices depicted in figure B    

c. 
Radiotelemetry devices depicted in figure C    

d. 
There were no significant differences among the experimental groups depicted in figures A, B, or C
Answer: c. Radiotelemetry devices depicted in figure C

References: 

1) 
Helwig, BG et al.  2012.  “Effect of Intraperitoneal radiotelemetry instrumentation on voluntary wheel running and surgical recovery in mice”.  JAALAS.  51 (5). Pp 600-608. 

2) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Ch. 23 Techniques of Experimentation, p 1034.
Domains 3; Primary species -Mouse (Mus musculus)
63)
What is the most likely etiology of the condition shown below?
a. Sarcoptes scabeii

b. Psoroptes cuniculi

c. Cheyletiella parasitovorax

d. Passalurus ambiguous

e. Notoedres cati

Answer:  b. Psoroptes cuniculi
References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. Chapter 9 Rabbits p349.

2) Percy DH and Barthold SW. 2007. Pathology of Laboratory rodents and rabbits, 3rd edition.  Blackwell Publishing: Ames, IA.

3) Photo credit http://www.foxyrabbits.eu/teadmistepagas/haigused/lest/?lang=en
Domain 1; Primary species – Rabbit (Oryctolagus cuniculus)
64)
Which of the following organisms in mice are associated with the ova shown, 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 obvelata; 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.  3rd edition.  Iowa State Press: Ames, IA.  Chapter 1 – Mouse, p.90

Domain 1; Primary Species -- Mouse (Mus musculus)
65.
When infecting which of the species pictured below with Lymphocytic Choriomeningitis Virus should BSL-3 level procedures be used?
a. Picture A

b. Picture B

c. Picture C

d. Picture D

Answer: b. Picture B - hamster

References:

1)  
National Research Council.  1997.  Occupational Health and Safety in the Care 
and Use of Research Animals. National Academic Press, Washington DC. Chapter-5, p. 73.

2) 
U.S. Department of Health and Human Services, Biosafety in Microbiological and Biomedical Laboratories, 5th ed.  2007.  U.S. Government Printing Office, Washington, DC. p. 216.

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

66)
The lesion depicted in the following photograph is common in the following strain of rats:

a. 
Brown Norway

b. 
Wistar

c. 
Gunn

d. 
SHR

Answer: b. Wistar 

References:

1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 4 – Biology and Diseases of Rats, p. 155.

2) 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  pp. 173 – 174
Domain 1; Primary species – Rat (Rattus norvegicus)

67)
What is missing in this feline enclosure?

a. Nothing

b. Adequate floor space

c. Perches

d. Adequate height

Answer: C. Perches

References:

1) Guide for the Care and Use of Laboratory Animals, 8th edition. 2011. National Research Council: Washington, D.C. Chapter 3- Environment, Housing, and Management, p. 51.

2) Animal Welfare Act 9 CFR ,Part 3- Standards, Subpart A- Specifications for the Humane Handling, Care, Treatment, and Transportation of Dogs and Cats , §3.6 Primary Enclosures (11-01-05 Edition, p.62).

Domain 5; Secondary Species – Cat (Felis domestica)
68)
What is the proper coat color designation at each coat color locus for the animal pictured?

a. A, Tyrp1+, Tyr+, Myo5a+
b. a, Tyrp1+, Tyr+, Myo5a+
c. A, Tyrp1+, Tyrc, Myo5a+
d. a, Tyrp1+, Tyrc, Myo5a+
e. A, Tyr1b, Tyrc, Myo5a+
Answer: a. A, Tyrp1+, Tyr+, Myo5a+
References: 

1) Lynn Lamorequx et al, 2010.  The Colors of Mice:  A Model Genetic Network. Wiley Blackwell.  
2) Flurkey et all, 2009.  The Jackson Handbook on Genetically Standardized mice.   The Jackson Laboratories.  P.22
Domain 4; Primary Species – Mouse 

69)
Which of the pictured species is commonly used to study inner ear biology as the chochlea is readily accessible?

a. a

b. b

c. c

d. d

Answer: d. Guinea pig (Cavia porcellus)

References: 

1) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, San Diego, CA. Chapter 6, p. 207.

2) 
Hankenson, F. C., B Wathen, A. B., Eaton K. A., Miyazawa, T., Swiderski, D. L., Yehoash, R. 2010. Guinea Pig Adenovirus Infection Does Not Inhibit Cochlear Transfection with Human Adenoviral Vectors in a Model of Hearing Loss. Comparative Medicine, 60 (2) pp. 130-135(6).

Domain 3; Secondary Species – Guinea Pig (Cavia porcellus)

70)
A 1-year-old Saimiri sciureus has a history of diarrhea that is occasionally bloody, anorexia and vomiting. A colon biopsy is done and the following is seen on histology. What is the most likely diagnosis?

a. Trichospirura leptosoma


b. Anatrichosoma cynomolgi


c. Balantidium coli


d. Entamoeba histolytica

Answer: d. Entamoeba histolytica

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

2) Ulrich R, Boer M, Herder V, Spitzbarth I, Hewicker-Trautwein M, Baumga§rtner W, Wohlsein P. Epizootic fatal amebiasis in an outdoor group of Old World monkeys. J Med Primatol. 2010. 39(3):160-5. doi: 10.1111/j.1600-0684.2010.00405.x. Epub 2010 Feb 19. PubMed PMID: 20202078.
Domain 1; Secondary Species - Marmoset/Tamarins (Callitrichidae)
71)
The genus and species of the rodent pictured below is used in biliary research and to study pathophysiology of gallstone formation.  What is the genus and species?

a. Neotoma floridana
b. Spermolphilus tridecemlineatus
c. Dipodomys merriami
d. Cynomys ludovicianus
e. Meriones unguiculatus
Answer:  d. Cynomys ludovicianus

References:  
1) Fox JG, Anderson LC, Loew FM, Quimby FW. eds 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press:  San Diego, CA.  P. 254

2) Keckler, MS, et al.  Physiologic Reference Ranges for Captive Black-Tailed Prairie Dogs (Cynomys ludovicianus).  J Am Assoc Lab Anim Sci.  2010 May; 49(3): 274-281.

Domain 3; Tertiary Species – Other Rodents

72)
According to the Guide for Care and Use of Laboratory Animals, what is the recommended change interval for this piece of equipment?
a. Once weekly

b. Once every two weeks

c. Once monthly

d. No recommendation

Answer: b. Once every two weeks

Reference: Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  2011. Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 3 – Environment, Housing, and Management, p. 70
Domain 4
73)
Which of the following species is most susceptible to morbidity and mortality due to enteritis caused by the organism pictured (stained using the Warthin-Starry method)?

a.
Oryctolagus cuniculus

b. 
Cricetulus griseus

c.
Mesocricetus auratus

d. 
Cavia porcellus

e. 
Meriones unguiculatus

Answer: e. 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 7 – Biology and Diseases of Other Rodents, p. 277.

2) 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd 
ed.  Blackwell Publishing: Ames, Iowa.  Chapter 4 – Gerbil, pp. 208-209.
Domain 1; Secondary Species - Gerbil (Meriones spp.)

74)
The above zebrafish system is an example of what type of watering system?

a. Flow-through system

b. Recirculating system

c. Ventilated system

d. Static system

Answer: b.  Recirculating system

References:

1) 
Koerber AS and Kalishman J, 2009. Preparing for a Semiannual IACUC Inspection of a Satellite Zebrafish (Danio rerio) Facility.  JAALAS. (48)1:65-75. 

2)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, San Diego, CA.  Chapter-20, p.888-889.

Domain 4, Secondary Species - Zebrafish (Danio rerio)
75)
This type of non-rebreathing anesthetic circuit is called a what:


a.   Bain


b.   Ayre’s T piece


c.   Magill


d.   Lack

Answer: a. Bain 

References:

1)  Flecknell P. 2009. Laboratory Animal Anesthesia, 3rd edition. Academic Press: San Diego, CA. Chapter 2 – Anesthesia, p 34. 
2) 
Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds. 2008. Anesthesia and Analgesia in Laboratory Animals, 2nd edition. Elsevier Inc., San Diego, CA. Chapter 5 – Anesthesia Delivery Systems, p. 144. 

Domain 2 
76)
What is the ID number for the mouse shown below? 


a.  123 


b.  223 


c.  323 


d.  333

Answer: b. 223 

References: 

1)  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 23 – Techniques of Experimentation, p. 1007.
2)  
http://www.currentprotocols.com/protocol/im0105
Domain 4; Primary Species – Mouse (Mus musculus) NOTE:  There are other ear punch schemes.
77)
The use of the drug pictured below should be described and justified in the animal use protocol and be approved by the IACUC because:

a. It is toxic to all animals

b. It is a DEA Schedule 1 drug

c. It is considered non-pharmaceutical grade

d. It is expensive

Answer: c. It is considered non-pharmaceutical grade

References:

1) Guide for the Care and Use of Laboratory Animals, 8th edition. 2011. National Research Council: Washington, D.C. Chapter 2- Animal Care and Use Program,  p. 31.

2) Public Health Service (PHS) Policy on Humane Care and Use of Laboratory Animals. Office of Laboratory Animal Welfare, National Institutes of Health, August, 2002. Page 9.

Domain 5
78)
Which strain of mouse, characterized by the large pronuclei of its zygotes, was most likely used for the procedure shown?

a.
FVB/N

b.
BALB/c

c.
C3H/He

d.
DBA/2J

e.
AKR

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

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

Domain 3; Primary species – Mouse (Mus musculus)
79)
The following drug is classified as which schedule?


a. Schedule I


b. Schedule II


c. Schedule III


d. Schedule IV


e. Not a controlled drug

Answer: d. Schedule 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

2) 
http://www.fda.gov/regulatoryinformation/legislation/ucm148726.htm
Domain 5
80)
Which of the pictures is used as a model of aging?

a. A

b. B

c. C

d. D

e. E

Answer: a. Naked mole rat 

References: 
1)  Edrey YH, Hanes M, Pinto M, Mele J, Buffenstein R.2011. Successful aging and sustained good health in the naked mole rat: a long-lived mammalian model for biogerontology and biomedical research. ILAR J 52(1):41-53.

2)  Suckow MA, Stevens KA, Wilson RP, eds. 2011. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents. Academic Press: San Diego, CA.  Chapter 45 – Naked Mole Rats, p. 1071.

Domain 3; Tertiary Species – Other Rodents (Note: Other choices: B) White-tailed rat (Mastromys albicaudatus); C) Chinchilla  (Chinchilla niger); D) Kangaroo rat (Dipodomys spp.); E) Deer mouse (Peromyscus maniculatus)) 
81)
The item pictured above must be used during what activity?

a. Centrifuging infectious agents

b. Transporting infectious agents in a public corridor
c. FACS analysis

d. Sampling radioactive material
Answer:  a. Centrifuging infectious agents

Reference: U.S. Department of Health and Human Services, Biosafety in Microbiological and Biomedical Laboratories, 5th ed.  2007.  U.S. Government Printing Office, Washington, DC. p. 34, Principles of Biosafety. (safety centrifuge cup shown in picture).
Domain 5
82)
This mouse nomenclature is an example of a/an:

a.
Coisogenic strain

b.
Congenic strain

c.
Consomic strain

d.
Conplastic strain

e.
Outbred stock

Answer:  a. Coisogenic strain

References:

1)
Jackson Laboratories website: http://jaxmice.jax.org/strain/000058.html

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.40. 

Domain 3; Primary Species – Mouse (Mus musculus)
83)
Which of the following IS NOT a characteristic of the type of device pictured inside the rat?


a.   Ability to turn device on/off remotely


b.   Ability to monitor parameters such as body temperature


c.   Rechargeable batteries that last indefinitely


d.   Eliminates need of restraint to collect data

Answer:  c.   Rechargeable batteries that last indefinitely

References:  

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd ed. Academic Press, INC: San Diego, California. Chapter 23 – Techniques of Experimentation, p. 1034. 

2) Rey M, Weber EW, Hess PD. Simultaneous Pulmonary and Systemic Blood Pressure and ECG Interval Measurement in Conscious, Freely Moving Rats. J Am Assoc Lab Anim Sci.  2012; 51(2): 231–238. Published online 2012 March. 

Domain 3; Primary Species – Rat (Rattus norvegicus)
84)
The CDC requires what kind of quarantine for the animal pictured below? Choose the best answer.

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

References:

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

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

Domain 5; Primary Species – Macaques (Macaca spp.)
85)
This animal has been used as a model for what human disease?


a.   Crohn’s Disease


b.   Marie Disease


c.   Lou Gehrig’s Disease


d.   Duchenne Muscular Dystrophy


e.   Wilson’s Disease

Answer: a. Crohn’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 16 – Nonhuman Primates, p. 686.
2)  
Wood JD, Peck OC, Tefend KS, Rodriguez-M MA, Rodriguez-M JV, Hernández-C JI, Stonerook MJ, Sharma HM. 1998. Colitis and colon cancer in cotton-top tamarins (Saguinus oedipus oedipus) living wild in their natural habitat. Dig Dis Sci 43(7):1443-53.
Domain 3; Secondary Species – Marmoset/Tamarins (Callitrichidae) 
86)
Which of the following causes posterior paresis and dog sitting in neonatal pigs?

a. A

b. B

c. C

d. D

e. E

Answer: b. B (photo of Herpesvirus) 

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. 634. 

2) 
http://www.inspection.gc.ca/animals/terrestrial-animals/diseases/reportable/pseudorabies/fact-sheet/eng/1329863644261/1329863975170
(Other options: A: Coronoavirus; C: Reovirus; D: Poxvirus; E: Adenovirus) 

Domain 1; Primary Species – Pig (Sus scrofa) 
87)
What is the maximum number that can be transported in a primary enclosure according to the Animal Welfare Act Regulations?

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

Reference: 9 Code of Federal Regulations Chapter I, Subchapter A, Part 3.36. Primary enclosures used to transport live guinea pigs and hamsters
Domain 5; Secondary Species – Syrian Hamster (Mesocricetus auratus)
88)
According to recent articles regarding the pictured procedure in mice, at what age may the administration of analgesia or anesthesia be warranted?

a. 
12 days old

b. 
14 days old

c. 
17 days old

d. 
21 days old

e. 
25 days old

Answer: c. 17 days old
References:

1) 
Jones CP, Carver S, Kendall LV. Evaluation of Common Anesthetic and Analgesic Techniques for Tail Biopsy in Mice. JAALAS 51, Number 6, November 2012, p. 813.
2) 
Hankensen FC, Garzel LM, Fischer DD, Nolan B, Hankensen KD. Evaluation of tail biopsy collection in laboratory mice (Mus musculus): vertebral ossification, DNA quantity, and acute behavioral responses. 2008, JAALAS 47, Number 6, November 2008, pp. 10-18.

Domain 3; Primary Species – Mouse (Mus musculus)
89)
The following table (describing the kinds of behaviors that rhesus macaques display in various settings) would be helpful when trying to manage animals in pain or distress.  This table is an example of:

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

References:

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

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

Domain 2; Primary Species – Macaques (Macaca spp.)
90)
What is the object in this picture used for?


a.   Rodent intubation


b.   Rodent strength testing 


c.   Rodent pain perception testing


d.   Rodent coordination testing

Answer: a. Rodent intubation

References:

1) 
Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds. 2008. Anesthesia and Analgesia in Laboratory Animals, 2nd edition. Elsevier Inc., San Diego, CA. Chapter 5 – Anesthesia Delivery Systems, p. 161.

2) 
http://www.hallowell.com/index.php?pr=z000A3467
Domain 2 
91)
A 5 year old rhesus macaque was gradually losing weight and had occasional regurgitation and vomiting. The condition has worsened to anorexia, depression, and a lack of feces.  On radiographs you observe this (see image): What is the most likely cause?

a. 
Tumor

b. 
Indigestion

c. 
Trichobezoar

d. 
Gastric volvulus

Answer: c. Trichobezoar

References:

1) 
Mook DM. 2002. Gastric Trichobezoars in a Rhesus Macaque (Macaca mulatta). Comparative Medicine. 52(6): 560-562.

2) 
Picture from AALAS Caribbean Branch 2012 presentation. Case report. 

Domain 1; Primary species – Rhesus macaque (Macaca mulatta)

92)
Nonhuman primate caging is often equipped with removable panels such as the one pictured below. What is the function of these panels and how does this function relate to animal well-being?

a. Provides limited contact with conspecifics to allow for necessary social interaction with minimal risk of injury due to incompatibility or  confounding of research data

b. Provides an elevated surface for perching away from the cage floor, which minimizes contact with excrement and contributes to an enriched environment 

c. Encourages normal foraging behaviors when placed over a pan containing food or treats 
d. Provides access for a trained animal to present a limb for injections or blood collections, which reduces stress associated with common laboratory procedures

Answer: a. Provides limited contact with conspecifics to allow for necessary social interaction with minimal risk of injury due to incompatibility or confounding of research data


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. 1251

2) http://www.primateproducts.com/

Domain 4
93)
What is the pictured device measuring in this mouse?


a.   Tail Pull Resistance (TPR)


b.   Avoidance behavior


c.   Grip strength


d.   Righting reflex


e.   Length of extremities

Answer:  c. Grip strength

References:  

1) Pritchett K, Mulder GB. 2003. Other tests of strength and coordination. Contemp Top Lab Anim Sci 42(5):53-54. 
2) Crawley JN. 2003. Behavioral phenotyping of rodents. Comp Med 53(2):140-146. 
Domain 3; Primary Species – Mouse (Mus musculus)
94)
What is the life cycle range of this mite found in mice?

a. 
20 – 23 days

b. 
17 – 20 days

c. 
8 – 14 days

d  
30 – 33 days

e. 
2 – 4 days

Answer: c. 8 – 14

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3, p. 104. 
Domain 1;Primary Species– Mouse (Mus musculus)
95)
This image depicts a biosafety cabinet of what class?

a. 
Class I

b. 
Class II, Type A

c. 
Class II, Type B

d. 
Class III

Answer:   b. Class II, Type A

References:

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

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

Domain 5
96)
This image, of a procedure on a sheep, depicts what classification of surgery?

a. Minor survival - any number can be conducted on sheep

b. Major survival - justification is required for multiple

c. Minor survival - justification is required for one or more

d. Major survival - no justification is required for multiple

Answer: b. Major survival - justification is required for multiple

References:

1) Guide for the Care and Use of Laboratory Animals, 8th edition. 2011. National Research Council: Washington, D.C. Chapter 2- Animal Care and Use Program,  p. 30.

2) Public Health Service (PHS) Policy on Humane Care and Use of Laboratory Animals. Office of Laboratory Animal Welfare, National Institutes of Health, August, 2002. Page 16.

Domain 5; Secondary Species – Sheep (Ovis aries)
97)
What does the date on this bag of feed indicate? What is the recommended shelf life of guinea pig chow containing non-stabilized vitamin C?

a.
Best by date; 180 days

b.
Expiration date; 90 days

c.
Expiration date; 180 days 

d.
Milling date; 90 days 

e.
Milling date; 180 days

Answer: d. Milling date and 90 days

Reference:  

1)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 6 – Biology and Diseases of Guinea Pigs, p. 208.

2)
Guide for the Care and Use of Laboratory Animals, 8th Edition. 2011. National Academies Press: Washington, DC. Chapter 3 – Environment, Housing, and Management. p.A66.

3)
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 21 – Management, Husbandry, and Colony Health (Guinea Pigs), p. 612.

Domain 4; Secondary Species – Guinea Pig (Cavia porcellus)
98)
Which of the following is true for this mouse analysis?


a.   This picture shows that mice have 20 chromosomes


b.   This mouse is a female


c.   This example demonstrates normal chromosomal diploidy



d.
This method is used to differentiate inbred strains of mice

Answer:  d. This method is used to differentiate inbred strains of mice

References:    

1) Foster HL, Small JD, Fox JG, eds. 1981. The Mouse in Biomedical Research Volume 1: History, Genetics, and Wild Mice. Academic Press, INC: San Diego, California. Chapter 12 – Cytogenetics, p 241-242.

2) Guo J, Jauch A, Heidi HG, Schoell B, Erz D, Schrank M, Janssen JW. Multicolor karyotype analyses of mouse embryonic stem cells. In Vitro Cellular and Developmental Biology - Animals. 2005 Sep-Oct;41(8-9):278-83. 
Domain 3; Primary Species – Mouse (Mus musculus)
99)
According to the guide, which of the following “should” be present to prevent electrocution of personnel and animals in aquatic housing areas?


a.   A


b.   B


c.   C


d.   D

Answer: b. B. “electrical receptacles or circuits should be ground-faulted to prevent electrocution.”  The red and black buttons indicate a GFI is present in the circuit.  C depicts rubber flooring, which is resistant to water and prevents slips-non-slip and water resistant flooring is another “should” in aquatic facilities.

References:  

1) National Research Council.  2010.  Guide for the care and use of laboratory animals. 8th ed. Washington, DC: National Academy Press  Page 150

2) Hessler J and Lehner N.  2008.  Planning and Designing Research Animal Facilities.  Academic Press, Washington, DC. Chapter 23 – Aquatic Facilities, p. 323 - 335

Domain 5

100)
The pale tan swollen kidneys on  the right were found on the necropsy of a 16 month old female Syrian hamster. Which of the diseases listed below is most consistent with this finding?

a. Giardiasis

b. Tularemia

c. Amyloidosis

d. Sendai Virus

Answer:  C, Amyloidosis

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Disease of Hamsters, p. 188.
2) Percy, Dean H., Barthold, Stephen W.   2007.  Pathology of Laboratory Rodents and Rabbits 3rd Ed.  Blackwell Publishing: Ames, IA  Chapter 3- Hamsters pg 200-201

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

101)
The following image depicts an important component of a normal diet for rabbits. What essential nutrients does this dietary source provide?

a. Vitamin C (ascorbic acid) and nitrogen-containing compounds 

b. Calcium, magnesium, and B vitamins

c. Vitamins A and D

d. Vitamin E and selenium

e. Nitrogen-containing compounds, niacin, riboflavin, pantothenate, and cyanocobalamin

Answer: e. Nitrogen-containing compounds, niacin, riboflavin, pantothenate, and cyanocobalamin

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. 332

2) Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Biology and Medicine of Rabbits and Rodents, 5th ed. Wiley-Blackwell: Ames, IA. Chapter 2 – Biology and Husbandry, p 35.

Domain 4; Primary Species – Rabbit (Oryctolagus cuniculus)
102)
What does this sign indicate?


a.   Biological hazard


b.   Chemical hazard


c.   Explosive hazard


d.   Radioactive hazard

Answer:  d. Radioactive hazard

References:  

1) AALAS. 2012. Laboratory Animal Technologist Training Manual. Drumwright & Co.: USA. Ch 6 –Occupational Health & Safety, pg. 70.
2) http://www.ehs.psu.edu/radprot/rad_signs.cfm
Domain 5
103)
What is the minimum floor area for the 14 kg animal depicted below?

a. 2.1 ft2
b. 3.0 ft2
c. 4.3 ft2
d. 6.0 ft2
e. 8.0 ft2
Answer: d. 6.0 ft2
References: 

1) Guide for the Care and Use of Laboratory Animals,  8th edition.  Academic Press: Washington, D.C.  Chapter 3-Environment, Housing and Management,  pg. 61.

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. 716.
Domain 5; Primary species – Macaques (Macaca spp.)

104)
What special husbandry practice is recommended when working with this species?


a.   Providing dust baths


b.   Using wall padding to insulate the room from loud sounds


c.   Restraining manually using protective gloves


d.   Providing food on the floor of the cage


e.   Maintaining them on an 8:16 light:dark cycle
Answer:  c. Restraining manually using protective gloves (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) Sukow MA, Stevens KA, Wilson RP, eds.  2012.  The Laboratory Rabbit, Guinea Pig, Hamster and Miscellaneous Rodents. Academic Press, San Diego, CA.  Chapter 49 – Cotton Rat, pp. 1101-1109. 
Domain 4; Tertiary Species – Other Rodents 
105)
Which of the following best characterizes the spontaneous neoplasm taken from an Oryctolagus cuniculus?

a.
It is the most common neoplasm in this species

b.
It is the second most common neoplasm in this species occurring primarily in animals 6-18 months of age

c.
It most common neoplasm in this species occurring primarily in aged females

d.
It is the second most common neoplasm in this species occurring primarily in aged males 

e.
It is a rare neoplasm seen primarily in older animals without a sex predilection

Answer: b. It is the second most common neoplasm in this species occurring primarily in animals 6-18 months of age
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 16 – Rabbit Neoplasia, pp. 469-473.
2)
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 6 – Rabbit, p. 305-306.   

Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus) 
106)
The strain of mouse shown above 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)

107)
According to the Animal Welfare Regulations, this item should be kept for _____after the animal is euthanized or dies, and the identification number can be reused _____after the animal is euthanized or dies. 

a.
One year; one year 

b.
One year; three years 

c.
One year; five years 

d.
Three years; three years 

e.
Three years; five years 

Answer: c. One year; five years

Reference: Animal Welfare Act, 9 CFR Ch. 1, Subchapter A – Animal Welfare, Part 2 – Regulations, Subpart C – Research Facilities, §2.38(g) (11,12) Miscellaneous (11/2008 Edition) p. 31. 
Domain 5

108)
Please indicate which IS NOT a reason why this species can be difficult to endotracheally intubate:
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 is NOT a characteristic of rabbits as compared with other common laboratory animal species

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)
109)
What is the most likely reason for the lesion depicted in this mouse?


a.   Esophageal rupture after oral gavage


b.   Post-surgical aspiration pneumonia


c.   Esophageal adenocarcinoma


d.   Submandibular lymph node abscess

Answer:  a. Esophageal rupture after oral gavage

References:  

1) Turner PV et al. 2011.  Administration of substances to laboratory animals: Routes of administration and factors to consider. J Am Assoc Lab Anim Sci 50(5):600-613.
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. 1016.
Domain 1; Primary Species – Mouse (Mus Musculus)
110)
A young rabbit exhibits convulsions, paresis, and dies.  Gross and histo of the kidney are picture.  Additionally, there were thickened, edematous bowel wall with patches of hemorrhaging and multifocal pinpoint white foci along the liver parenchyma and heart on gross necropsy. H&E is shown to the right.
a.
Pasteurella multocida

b.
Encephalitozoon cuniculi

c.
Treponema paraluis cuniculi

d.
Clostridium piliforme

Answer:  b. Encephalitozoon cuniculi

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 9 – Biology and Diseases of Rabbits, p. 347-348.

2) Porter RS 2011. The Merck Veterinary Manual (19th ed., Parasitic Disease of Rabbits). Retrieved December 12, 2012.

Domain 1; Primary Species – Rabbit (Oryctololagus cuniculus)
111)
Under which appendix of CITES is this species protected?
a.  
Appendix I

b.  
Appendix II

c.  
Appendix III

d.  
This animal is not protected by CITES

Answer: b.  Appendix II

References:/http://www.fws.gov/international/cites/index.html 
Domain 5, K1; Secondary species -- Baboon (Papio anubis) 
112)
Technicians working with the animal below should be informed of what zoonotic pathogen?


a.   Salmonella cholerasuis

b.   Coxiella burnetii

c.   Legionella pneumophila

d.   Campylobacter jejuni
Answer:  b. Coxiella burnetti
References:  

1) National Research Council. 1997. Occupational Health and Safety in the Care and Use of Research Animals. Washington, DC: National Academy Press, p. 14
2) Hankenson FC et al. 2003. Zoonoses of occupational health importance in contemporary laboratory animal research.  Comp Med 53(6):579-601.

Domain 5; Secondary Species – Sheep (Ovis aries)
113)
Please indicate the species and primary usage for the following equipment:

a. Sheep, recovery

b. Goat, restraint

c. Pig, restraint

d. Primate, restraint

Answer: c Pig, restraint

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 Swine, p. 617

2) 
Bollen PJA, Hansen AK, Olsen Alstrup AK. 2010. The Laboratory Swine. CRC Press: Boca Raton, FL. Chapter 5 – Experimental Techniques, p. 75

3) 
Swindle MM. 2007. Swine in the Laboratory 2nd Edition. CRC Press: Boca Raton, FL. Chapter 1 – Biology, Handling, Husbandry and Anatomy, p. 15-16

Domain 4; Primary Species – Pig (Sus scrofa)
114)
What type of behavior is this mouse displaying?


a.   Nocifensive behavior


b.   Allodynia


c.   Sensitization


d.   Toe lick reflex

Answer:  a Nocifensive behavior

References:  

1) Carbone ET et al. 2012. Duration of action of sustained-release buprenorphine in 2 strains of mice. J Am Assoc Lab Anim Sci 51(6):815-819.

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 23 – Pain Testing in the Laboratory Mouse, pp. 5, 11-12, 551-552. 
Domain 3; Primary Species – Mouse (Mus musculus)
115)
What is the mode of inheritance of this anomaly in the rabbit?

 


a.   Dominant with complete penetrance 


b.   Dominant with incomplete penetrance 


c.   Recessive with complete penetrance 


d.   Recessive with incomplete penetrance

Answer: d. Recessive with incomplete penetrance 

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. 354. 

2)  Suckow MA, Stevens KA, Wilson RP, eds. 2011. The Laboratory Rabbit, Guinea Pig, Hamster, and Other Rodents. Academic Press: San Diego, CA.  Chapter 17 –Mycoses and Non-infectious Diseases, p. 510.
Domain 1; Primary Species – Rabbit (Oryctolagus cuniculus)
116)
On necropsy, a SCID mouse was found to have multifocal coalescing hepatic necrosis. The image below is the histopathology of this animal’s liver. Based on these findings, which of the following agents is most likely responsible for the lesions found.

a. Citrobacter rodentium

b. Clostridium piliforme

c. MHV

d. Reo Virus- 3

e. Adenovirus MADV-2

Answer:  c. MHV

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3, p. 75. 

2) Barthold SW, Percy DH. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, IA. Chapter 1 p.33. 

Domain 1; Primary Species – Mouse (Mus musculus)
117)
Which of the following is true about this type of equipment?


a. 
The most common source of contamination is from the gloves


b. 
Stainless steel units housing biohazardous agents operate in positive pressure

c.
Animal caging to be used to maintain animals within is placed inside the unit following sterilization


d.
Chemical or gas sterilization is not used due to the negative pressure environment 

e.
Fetal microorganism contamination is reliably eliminated when performing hysterectomy on the dams

Answer:  
A.   The most common source of contamination is from the gloves

References:

1) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds. 2007. The Mouse in Biomedical Research Volume 3: Normative Biology, Husbandry, and Models, 2nd ed. Academic Press, INC: San Diego, California. Chapter 7 – Gnotobiotics, p 221-226.

2) Incubator company: http://www.laminarflowinc.com/pr_iso_boxes.html
3) Inzunza et al. Germfree status of mice obtained by embryo transfer in an isolator environment. Laboratory Animals. 2005, 39(4):421-7.

Domain 3
118)
Which mouse strain is prone to the lesion pictured?


a.   BALB/c


b.   C57BL/6


c.   129 strains


d.   FVB

Answer:  c. 129 strains

References:  

1) Pritchett-Corning KR et al. 2011. Guidebook on Mouse and Rat Colony Management. Charles River Laboratories, Part 7 – Clinical Assessment, p. 108-109. 

2) Currer JM et al. 2009. Handbook on Genetically Standardized Mice, 6th Edition. The Jackson Laboratory: Bar Harbor, Maine. Chapter 4 – Characteristics of Popular Strains of JAX Mice, Including Reproductive Performance, p. 78-81.

Domain 1; Primary Species – Mouse (Mus musculus)  
119)
According to the Animal Welfare Act and regulations, a dog (24 inches in length and over 12 weeks of age) individually housed in a pen similar to the one pictured here (units in feet)?
a. Must be provided the opportunity for exercise regularly
b. Must be provided the opportunity for exercise at least daily
c. Must be provided the opportunity for exercise at least weekly
d. Does not need to be provided with any extra opportunities for exercise
Answer:  d. Does not need to be provided with any extra opportunities for exercise.

Reference: Animal Welfare Regulations, CFR Title 9, Chapter 1, Subchapter A, Part 3 – Standards, Subpart A – Specifications for the Humane Handling, Care, Treatment, and Transportation of Dogs and Cats, §3.8 Exercise for Dogs (August 2002 Edition, p. 62-63)
Domain 4; Primary Species – Dog (Canis familiaris)

120)
Guinea pigs were being presented to have diarrhea and weight loss. During necropsy, the following finding was seen. What is the best means of preventing the problem?

a.
Provide diets containing L-ascorbyl-2-polyphosphate, because the shelf-life of the diet is only good     for 3 months after manufacture date 

b.
Provide diets containing L-ascorbyl-2-polyphosphate, because the shelf-life of the diet is only good for 6 months after manufacture date 

c.
Provide diets with magnesium salt of 1-ascorbic acid phosphate 

d.
Provide diets supplemented with Vitamin E and Se 
Answer: b. Provide diets containing L-ascorbyl-2-polyphosphate, because the shelf-life of the diet is only good for 6 months after manufacture date 

References: 
1)http://www.harlan.com/products_and_services/research_models_and_services/laboratory_animal_diets/teklad_natural_ingredient_diets/teklad_traditional_diets/guinea_pig_diets/teklad_guinea_pig_diet_7006.hl
2) 
Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Ames, Iowa.  Chapter 5 – Guinea Pig, p. 238. 

3)  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 6 – Biology and Diseases of Guinea Pigs, p. 231. 

Domain 1; Secondary Species – Guinea Pig (Cavia porcellus) (Note: photo from http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/171520.htm) 
END OF EXAM!!!!!!!!!!!!!!!!!!
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