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1.
An 8 month old, female nude mouse with hepatomegaly was submitted for necropsy.  Histology of the liver is depicted here.  What is the most likely etiologic agent? 

a.
Citrobacter rodentium
b.
Mouse hepatitis virus

c.
Mouse cytomegalovirus

d.
Mouse adenovirus -2 

e.
Ectromelia virus

Answer: b. Mouse hepatitis virus

References:  
1) Percy, DH and Barthold, SW.  2007.  Pathology of Laboratory Rodents.  Blackwell, Ames, IA.  Chapter 1- Mouse, p. 34. 

2) Fox, JG et al eds.  2002.  Laboratory Animal Medicine. 2nd edition.  Academic Press: San Diego, CA.  Chapter 3- Biology and Diseases of Mice, p.74. 

Domain 1, Task 3 Primary Species, (Mus musculus)

2.
This picture shows the pattern of coat shedding and fur regrowth in mice, which is an important consideration in confirming that treatment was successful for what disease?
a. acariasis

b. dermatitis

c. pyoderma

d. alopecia

Answer: a. acariasis
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- 105. 
2) Arbona et al.  2010.  Treatment and eradication of murine fur mites: II. diagnostic considerations. JAALAS 49(5) pp583- 587. 
Domain 1; Primary species- Mouse (Mus musculus)

3.
According to the Animal Welfare Act Regulations, which of the following is true regarding housing for the species pictured?

a.
Shall not be housed outdoors

b.
Shall have no more than 16 animals per enclosure when weaning age

c.
Shall have no less than 12.5 in2 per animal when weaning age

d.
A nursing female with her litter shall have at least 180 in2 of floor space

Answer:  a.
Shall not be housed outdoors
Reference:  

1) Animal Welfare Act Regulations – Title 9, Chapter 1, Subchapter A, Part 3, Subpart B, Sections 3.27-3.28. 

Domain 5; Secondary Species- Syrian hamster (Mesocricetus auratus)
4.
What is the name of this mouse fur mite?  

a. Myobia musculi
b. Radfordia affinis
c. Myocoptes musculinus
d. Psorogates simplex
Answer: c. Myocoptes musculinus

References:
1) http://www.radil.missouri.edu/info/dora/Dora.htm
2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, pp. 102-5. 

Domain 1; Primary – mouse (Mus musculus)

5.
This recently weaned rat was found dead with no antemortem, clinical signs.  Which of the following is true regarding screening the rest of the rat colony, and other species, for the causative organism shown below?  

a. Latent infections with no accompanying clinical signs are lifelong

b. ELISA utilizing monovalent antigen may not detect seroconversion among different host species  

c. Sentinels exposed to soiled bedding of different species may generate false positive serologic testing 

d. Positive ELISA results should be verified by culture of cecal contents

Answer:  b. ELISA utilizing monovalent antigen may not detect seroconversion among different host species 

References:

1) Percy, DH, Barthold, SW.  2001.  Pathology of Laboratory Rodents and Rabbits.  2nd edition.  Iowa State Press: Ames, IA.  Chapter 2 – Rat, pp. 122-23.

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. 137.  

Domain 1; Primary species- Rat (Rattus norvegicus)

6.
Which rodent pictured above is a common model for human otitis media?

a.
picture A

b.
picture B

c.
picture C

d.
picture D

Answer:  a. picture A, Chinchilla (Chinchilla lanigera) (B- Degus; C-Vole; D-Kangaroo Rat)

References:

1)
Grieves JL, Jurcisek JA, Quist B, Durbin RK, Peeples ME, Durbin JE, Bakaletz LO. 2010.  Mapping the Anatomy of Respiratory Syncytial Virus Infection of Upper Airways in Chinchillas (Chinchilla lanigera).  CompMed 60(3): 225-232.
2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, San Diego, CA.  Chapter-7, p.286.

Domain 3, Tertiary Species- Chinchilla (Chinchilla lanigera)

7.
The depicted piece of equipment would be suitable for studies of:
a.
tuberculosis a mouse model

b.
H2N2 in a ferret model
c.
HIV in a macaque model
d.
influenza in a swine model

Answer: b.
H2N2 in a ferret model

Reference:

1)
http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_sect_VIII_e.pdf
2)
http://www.tecniplast.it/_assets/products/CAT100%20ING_Internet.PDF
Domain 4; Secondary species - ferret
8.
In a laboratory animal facility, what would be one of its primary functions?

a.
Measurement of waste anesthesia gas

b.
Measurement of intra-cage ammonia

c.
Measurement of body temperature (non-invasive)

d.
Measurement of chemiluminescence

e.
Temporarily mute recalcitrant investigators
Answer:  a. Measurement of waste anesthesia gas

References:

1) Fish, R.E., Brown, M. J., Danneman, P.J and Karas, A.Z, eds. 2008 Anesthesia and Analgesia in Laboratory Animals, 2nd ed. Academic Press, San Diego, CA. Ch 7 – Waste Anesthetic Gas Safety, pp. 183-193.
2) Image and information from: http://www.globalspec.com/FeaturedProducts/Detail/WilksEnterprise/4Gas_Anesthetic_Vapor_Monitor/53312/1.
Domain 4 (infrared spectrophotometer)
9.
The depicted equipment provides enrichment by:
a.
allowing normal postural adjustment.

b.
providing the animals with manipulanda.

c.
providing the animals with food treats

d.
engaging the species with visual enrichment.

Answer: a.
allowing normal postural adjustment

Reference:

1)
http://www.alnmag.com/print/3867
2)
Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996.  Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 2 – Animal Environment, Housing and Management, p. 36-38.

Domain 4; Primary species - Rat
10.
What imaging modality was utilized to generate these images? 

a.
PET 

b.
Bioluminescence

c.
MRI

d.
CT

e.
SPECT/CT

Answer:  b. Bioluminescence

References:  
1) Zinn et al.  2008.  “Non invasive bioluminescence imaging in small animals.”  ILAR 49: 103-115. 

Domain 3, research, primary species (Mus musculus) 

11.
An IACUC has 20 members.  At the meeting depicted below, the committee has just voted and 6 people have voted to approve the protocol under consideration, while the balance voted against.  There were no abstensions.  Which of the following is a true statement?
a.
The protocol is approved because there was a majority vote of the quorum present.

b.
The protocol is not approved because there is not a legal quorum.

c.
The protocol is not approved because there was not a majority vote of the members present

d.
The protocol is not approved if the veterinarian and non-affiliated member have voted against the protocol.

Answer:  b)
The protocol is not approved because there is not a legal quorum (20 would require 11 members; there are only 10 depicted).

References:  

1)
http://grants.nih.gov/grants/olaw/references/laba96v25n5.htm
2)
http://www.robertsrules.com/faq.html#4
Domain 5
12.
The Guide recommends a cage environment that increases opportunities for species-typical postures and enhances the animal’s well-being.  The picture shows a cage structure representing what?

a. Primary Enclosure

b. Shelter

c. Environmental enrichment

d. Noise reduction

Answer: c. Environmental enrichment
References: 

1) 
Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996.  Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 2 – Animal Environment, Housing and Management, p. 36-37. 
2) 
Veeder, CL, Taylor, DK.  2009.  Injury related to environmental enrichment in a dog (Canis familiaris): gastric foreign body. JAALAS 48(1) pp76-78. 

Domain 5; Primary species- Dog (Canis familiaris)

13.
A newly acquired rhesus monkey presents as depicted about 72 hrs after receiving an intradermal injection of old mammalian tuberculin.  What should your next step be?

a.
Place this individual animal under an extended quarantine period. All other monkeys in quarantine can be released pending negative tuberculin tests.  

b.
Repeat TB test in 7 days in opposite eyelid.

c.
Notify CDC within 5 working days.

d.
Release all animals from quarantine, as this presentation is more consistent with measles infection than TB.    

Answer: b. Repeat TB test in 7 days in opposite eyelid.

References:

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

2)
CDC. Tuberculosis in Imported Nonhuman Primates- United States, June 1990-
May 1993. 

Domain 4, Primary Species- Macaques (Macaca spp).
14.
When housing the depicted species, which of the following should be practiced?
a.
Feeding ad lib to prevent weight loss.

b.
Locating them away from noisy operations in the facility.

c.
Ensuring the humidity is high to prevent skin problems.

d.
Temperatures should be maintained at 80F
Answer: b)
Locating them away from noisy operations in the facility
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
2)  
Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996.  Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 2 – Animal Environment, Housing and Management, p. 32 and 36.
Domain 4, Primary Species- Rabbit 
15.
What is the function of the featured structure on this xenopus frog (Xenopus laevis)?
a.
pheromone sensing

b.  salinity sensing

c.  temperature sensing

d.  electromechanical sensing

Answer:  d.  electromechanical sensing

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. 804.

2) 
Winkelbaur R.  1989.  Development of the lateral line system in Xenopus.  Prog. Neurobio. 32(3):181-206.

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

16.
The depicted shipping container is appropriate for shipping agents that:
a.
do not cause permanent fatal infectious disease in humans or animals.

b.
is capable of causing permanent disability or fatal disease to humans.

c.
are not infectious.

d.
are of unknown infectious disease status.

Answer:  a.
do not cause permanent fatal infectious disease in humans or animals.

References:
1)
http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_appendixC.pdf
Domain 5
17.
The depicted surgical manipulation creates a mouse model of what human condition?

a.
Helicobacter infection

b.
Sepsis

c.
Diabetes

d.
Inflammatory Bowel Disease

Answer: b. Sepsis- Cecal Ligation and Puncture
References:

1)  
Rittirsch D, Huber-Lang MS, Flierl MA, Ward PA, 2008. Immunodesign of Experimental Sepsis by Cecal Ligation and Puncture. Nature Protocols 4:31-36.

2)  
Nemzek JA, Hugunin KM, Opp MR, 2008.   Modeling Sepsis in the Laboratory: Merging Sound Science with Animal Well-Being.  CompMed (58)2: 120-128.

Domain 3, Primary Species- Mouse (Mus musculus)
18.
What is the maximum number of animals depicted in the picture below that can be transported in one container according to 9-CFR for the Animal Welfare Act?
a. 5

b. 15

c. 25

d. 50

Answer:  b. 15

Reference:

1) Animal Welfare Act, 9 CFR Ch.1 (1-1-03 Edition), Standards, Part 3.36 subpart D, pp. 66
2) Guidelines for the Humane Transportation of Research Animals, (2006), Committee on Guidelines for the Humane Transportation of Laboratory Animals, National Research Council; pp 110

Domain 5; Secondary Species- Guinea Pig (Cavia porcellus)
19.
What method of destruction is considered the most reliable method of destruction for the depicted type of pathogen?
a.
Application of formalin

b.
Irradiation

c.
Dry heat exposure

d.
Application of phenol

e.
Incineration
Answer:  e.
Incineration

References:  

1)
http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_sect_VIII_h.pdf
2)
http://www.worldofmolecules.com/disease/prion.htm
Domain 5
20.
Which of the following infectious agents is most likely to cause severe inflammation of this anatomical structure (see arrow) in the rat?

a. 
A

b. 
B

c. 
C

d. 
D

Answer:  B. Sialodacryoadenitis virus (a corona virus)

References: 

1) Percy DH, SW Barthold (2007). Mouse. In Pathology of Laboratory Rodents and Rabbits 3rd edition, p 130-132. Iowa State Press, Ames, IA.

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. 144-146. 

Domain 1; Primary Species – Rat (Rattus norvegicus)
21.
When infecting which of the species pictured below with Lymphocytic Choriomeningitis Virus should ABSL-3 level procedures always 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)
22.
The technique depicted in this slide is:
a.
confirming a positive immunohistochemical response

b.
being used to teach aseptic technique in handwashing

c.
demonstrating the presence of a fungal infection

d.
a novel and non-toxic individual identification method

Answers:  b.  being used to teach aseptic technique in handwashing

References:
1)
http://www.glogerm.com/ideas.html
2)
http://www.dmaonline.org/CE/food_protection/2001_05.shtml
Domain 6
23.
This picture below was used to draw an analogy between an IACUC and a three-legged stool. Which most accurately describes the picture B?

a. an overactive IACUC

b. an underactive IO

c. an overactive AV

d. an underactive AV

Answer:  d. an underactive AV

Reference:  
1) Van Slyuters, R.  A guide to risk assessment in animal care and use programs:  the metaphore of the 3-legged stool.  ILAR 49(4) pp. 372.

2) AAALAC Website Resources Power Point Presentations: The roles and responsibilities of the IO, IACUC and AV, http://www.aaalac.org/resources/Roles_and_Responsibilities_the_AAALAC_Perspective.ppt
Domain 5
24.
A 1-year old hound dog was shipped 5 days ago to your colony from a kennel on the east coast of the US.  He presents with a mild fever and a skin rash.  The insect shown below is found attached to his skin.  Which of the following is most consistent with these findings?

a. The dog is infected with Ehrlichia canis that was carried by Ixodes scapularis.

b. The dog is infected with Borrelia burgdorferi that was carried by Dermacentor variabilis.

c. The dog is infected with Rickettsia rickettsii that was carried by Dermacentor variabilis.

d. The dog is infected with Rickettsia rickettsii that was carried by Culiseta longiareolata.

e. The dog is infected with Demodex canis that was carried by Ixodes scapularis.

Answer:  c.  The dog is infected with Rickettsia rickettsii that was carried by Dermacentor variabilis.

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 zoonoses, p. 1096.

2)
CDC, NIH  2007.  Biosafety in Microbiological and Biomedical Laboratories, 5th edition.  US Govt Printing Office:  Washington DC.  Section VIII-D – Agent Summary Statements:  Rickettsial Agents.

Domain 1; Primary Species – Dog (Canis familiaris)

25.
Which of the following diagnostic tests would NOT be useful in determining the etiology of this lesion?  

a. PCR

b. Anaerobic culture

c. Tissue gram stain

d. ELISA

Answer: b. Anaerobic culture

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, pp. 92-3.  

2) http://www.radil.missouri.edu/info/dora/Dora.htm
Domain 1; Primary – Mouse (Mus musculus)
26.
Which of the following animals is not a model for viral hepatitis?  
a.
picture A

b.
picture B

c. 
picture C

d.
picture D
Answer:  b.  Black-tailed Prairie Dog

References:

1)  

Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 8 – Woodchucks as Laboratory Animals, p. 310; Chapter 7 –  Biology and Diseases of Other Rodents, p. 252.

2)  

Tennant BC, Gerin, JL.  2001.  The woodchuck model of Hepatitis B virus infection.  ILAR J 42: 89-102.

Domain 3; Tertiary Species – Other Mammals and Other Rodents

27.

Which of the following rodents may not benefit from a sand or dust bath?

a.
picture A

b.
picture B

c. 
picture C

d.
picture D
Answer:  a.  Cotton Rat (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.


2)  Harkness JE, Turner PV, VandeWoude S, Wheler CL, eds.  2010.  Biology and Medicine of Rabbits and Rodents, 5th edition.  Wiley-Blackwell, Ames, Iowa.  Chapter 2 – Biology and Husbandry.   

Domain 4; Secondary – Gerbil (Meriones spp.) and Tertiary Species - Other Rodents

28.

If not bred, which of these females can stay in estrus indefinitely?

a.
picture A

b.
picture B

c. 
picture C

d.
picture D
Answer:  b.  Ferret

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. 488.

2)  

Quesenberry, KE, Carpenter, JW, eds.  Ferrets, Rabbits, and Rodents – Clinical Medicine and Surgery, 2nd edition.  Saunders, St. Louis, MO.  Chapter 1 – Basic Anatomy, Physiology, and Husbandry, pg. 10.    

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

29.

What do the Animal Welfare Regulations say about the requirements for how an enclosure should be marked with these labels?  

a.
“Live Animals” must be marked on at least 2 sides of the enclosure and the letters must be at least 1.5 inches high.  

b.
“Live Animals” must be marked on the top and at least 2 sides of the enclosure and the letters must be at least 1.5 inches high.  

c.
“Live Animals” must be marked on the top and at least 2 sides of the enclosure and the letters must be at least 1 inch high.  

d.
“Live Animals” must be marked on the top and at least one side of the enclosure and the letters must be at least 1 inch high.  

Answer:  d.  “Live Animals” must be marked on the top and at least one side of the enclosure and the letters must be at least 1 inch high.  

References:

1)  

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, Section 3.14 Primary enclosures used to transport live dogs and cats.  

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

30.
Which of the following laboratory animal species allow successful xenograft transplantation of oral neoplasms?

a. 
A

b. 
B

c. 
C

d. 
D

Answer:  A. Syrian hamster (Mesocricetus auratus)

References: 

1) Percy DH, SW Barthold (2007). Mouse. In Pathology of Laboratory Rodents and Rabbits 3rd edition, p 179. Iowa State Press, Ames, IA.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and diseases of hamsters. p. 170. 

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

31.
What is this device used for?
a. Continuous heart rate monitoring

b. Continuous drug delivery

c. Continuous blood pressure monitoring

d. Continuous temperature monitoring

e. Animal Identification

Answer:  b. Continuous drug delivery
Reference: http://www.alzet.com/index.php
Domain 3, Task 2

32.
This purified or defined diet: 

a. contains grains purified from other grains to minimize contamination from chemicals.

b. is a closed formulation where the exact ingredients are not made public.

c. has varying nutritional content because the plant materials used naturally fluctuate with harvest location and across growing seasons
d. provides each needed nutrient as a separate purified ingredient.
Answer: d.  provides each needed nutrient as a separate purified ingredient.
References:  

1) Thigpen, J.E., Setchell, K.D.R., Saunders, H. E., . Haseman, J. K.,  Grant, M. G., Forsythe, D. B. 2004. Selecting the Appropriate Rodent Diet for Endocrine Disruptor Research and Testing Studies. ILAR Journal 45(4):

Domain 4.

33.
You are conducting a health exam on a farm raised pig that arrived at your facility that morning.  As part of your exam, you perform a fecal floatation and identify numerous eggs.   Also, you found a few worms in the feces from another pig from the same shipment.  What is your diagnosis?

a.  Strongyloides ransomi
b.  Globocephalus urosubulatus
c.  Trichuris suis 

d.  Oesophagostomum dentatum 

e.  Ascaris suum

Answer:  e.  Ascaris suum

References:

1)  

Baker DG, ed.  2007.  Flynn’s Parasites of Laboratory Animals, 2nd edition.  Blackwell Publishing, Ames, Iowa.  Chapter 19 – Parasites of Swine, pp. 621-622.   

2)  

Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 25 – Selected Zoonoses, p. 1093.  

Domain 1; Primary Species – Pig (Sus scrofa)

34.
Are you concerned about a zoonotic potential for the parasite shown in the question above (question 33)?

a.  No.  This parasite has not been reported to infect humans.

b.  Yes.  This parasite can cause visceral larval migrans in humans.

c.  Yes.  This parasite can cause cutaneous larval migrans in humans.  

d.  No.  Since the parasite never reaches maturity in the intestine, it does not cause disease and is not a concern.

Answer:  b.  Yes.  This parasite can cause visceral larval migrans in humans.  
References:

1)

Baker DG, ed.  2007.  Flynn’s Parasites of Laboratory Animals, 2nd edition.  Blackwell Publishing, Ames, Iowa.  Chapter 19 – Parasites of Swine, pp. 621-622.   

2)
  
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 25 – Selected Zoonoses, p. 1093.  

Domain 1; Primary Species – Pig (Sus scrofa)

35.
Which of the following is not true regarding the agent below?

a. This agent is a partial agonist with high affinity for the mu-opioid receptor.
b. The analgesic effects of this agent typically last 8-12 hours in rodents.
c. In rats, this agent is conjugated with glucuronide and excreted primarily in bile.
d. This agent may cause pica in certain strains of rats.
e. This agent is a DEA Schedule II drug.
Answer:  e.  This agent is a DEA Schedule II drug.

References:

1) Fish RE, Brown MJ, Danneman PJ, Karas AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd edition.  Elsevier: New York, NY.  Chapter 4 – Pharmacology of Analgesics.

2) Bomzon A  2006.  Are repeated doses of buprenorphine detrimental to postoperative recovery after laparotomy in rats?  Comp Med 56(2): 114-118.

Domain 2

36.
The cabinet shown above:

a. is a class III cabinet

b. is a class IIb1 cabinet

c. is a class IIa1 cabinet

d. is suitable for use with volatile, toxic chemicals. 

Answer: c. is a class IIa1 cabinet
References:  

1) BMBL, 5th Edition, Appendix A, Figure 3.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA.  p. 1050

Domain 5.

37.
This zoonotic organism of sheep is excreted in:

a. feces and saliva

b. feces, saliva, and urine 

c. milk, urine, and feces

d. respiratory secretions and saliva

Answer: c. milk, urine, and feces
References:  

1) http://www.cdc.gov/ncidod/dvrd/qfever/
2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA.  p. 564
Domain 1; secondary species (Ovis aries)
38.
The range of frequencies heard by the mouse is best depicted by what letter?
a.
A

b.
B

c.
C

d.
D

e.
E

Answer:  b.  B
References:

1)
Reynolds RP, Kinard WL, Degraff JJ, Leverage N, Norton JN.  2010.  Noise in a laboratory animal 
facility from the human and mouse perspectives.  JAALAS 49(5): 592-597.

2)
Heffner HE, Heffner RS.  2007.  Hearing ranges of laboratory animals.  JAALAS 46(1): 20-22.

Domain 4; Primary Species – Mouse (Mus musculus)

39.
Which of the following is not characteristic of the species depicted below?

a. Has cheek pouches and opposable thumbs.
b. Lives in multi-male, multi-female groups in the wild.
c. Breeds seasonally, primarily fall and winter.
d. Requires dietary Vitamin D2.
e. Requires dietary Vitamin C.
Answer:  c.  Breeds seasonally, primarily fall and winter.

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. 703.

2) Bennett BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press, San Diego CA.  Chapter 9 – Reproductive Biology.

Domain 4; Primary Species – Cynomolgus macaque (Macaca fascicularis)

40.
Which of the phenomena depicted in the images is most likely to be affected by a failure in the timing system regulating an animal facility light cycle?

a. 
A

b. 
B

c. 
C

d. 
D

Answer:  A. Breeding

References: 

1) White WJ. 2007. Management and design: Breeding facilities. In: The Mouse in Biomedical Research: Normative Biology, Husbandry and Models, 2nd edition  (JG Fox, S Barthold, M Davisson, CE Newcomer, FW Quimby, A Smith, eds), pp. 238-239. Elsevier, Philadelphia.
2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and diseases of mice. p. 48-51. 

Domain 4; Primary Species – Mouse (Mus musculus)

41.
The depicted piece of equipment can be helpful in disaster planning by:
a.
removing water from flooding.

b.
storing 2 weeks of food for animal care staff.

c.
providing supplemental electricity.

d.
providing supplemental heat.

Answer:  c)
providing supplemental electricity.

Reference:

1)
Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C, page 46.
Domain 4
42.
A mass was identified on the tail of a 6 year old ferret.  Below are a picture of the lesion and a photomicrograph of a section of the tumor.  What is the tissue of origin of this tumor type?

a. ectoderm

b. notochord

c. endoderm

d. mesothelium

Answer:  b. notochord

Reference:

1) Campus, MS, et al.  2009.  Pathology in practice.  JAVMA 235 (8) 949. 

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 13- Biology and Diseases of Ferrets, pp. 512

Domain 1; Secondary Species- Ferret (Mustela putorius furo)
43.
Which of the following phases of SIV infection is characterized by a slight rebound in CD 4+ cells followed by a gradual decline?

a. Primary infection

b. Asymptomatic phase

c. Progenitor phase

d. Final phase

Answer:  b. Asymptomatic phase

Reference:

1) Wachtman, et al. 2008.  Opportunistic infections in immunologically compromised nonhuman primates.  ILAR 49(2) 191.

2) Schenkel A, et al. 1999. Asymptomatic simian immunodeficiency virus infection decreases blood CD4+ T cells by accumulating recirculating lymphocytes in the lymphoid tissues. J Virology, Vol. 73, No. 1, p. 601-607

Domain 1; Primary Species- Macaques (Macaca spp.)
44.
The depicted equipment may be used to provide enrichment to macaques by:

a.
allowing normal postural adjustment.

b.
providing them with manipulanda.

c.
providing them with food treats

d.
engaging them with visual enrichment.

Answer: d.
engaging them with visual enrichment

Reference:

1)
Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996.  Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.  Chapter 2 – Animal Environment, Housing and Management, p. 36-38.

Domain 4; Primary species - Macaque
45.
What is the following piece of equipment used for?
a. Detect the presence or absence of live or dead organic material on solid surfaces

b. Detect the presence or absence of live organic material on solid surfaces

c. Detect the presence or absence of dead organic material on solid surfaces

d. Detect the presence of non-organic material on solid surfaces.

Answer: a. Detect the presence or absence of live or dead organic material on solid surfaces

References:

1) Turner DE, Daugherity EK, Altier C, Maurer KJ. 2010. Efficacy and Limitations of an ATP-Based Monitoring System. JAALAS. 49(2):190 – 195

2)  Ednie DL, Wilson RP, Lang CM. 1998. Comparison of Two Sanitation Monitoring Methods in an Animal Research Facility. Contemporary Topics. 37(6):71 – 74

Domain 4
46.
What percentage of air is recirculated back into the work zone by the type of biosafety cabinet pictured here?

a. 
30%

b. 
50%

c. 
70%

d. 
90%

e.
100%

Answer:  c.  70%

References:  
1)
Biosafety in Microbiological and Biomedical Laboratories, Fifth edition, Appendix A, page 295.  

Domain 5: Primary, Secondary, Tertiary Species.

47.
What etiologic agent can present with the depicted pathology in rhesus macaques (Macaca mulatta)?

a.  Shigella flexneri
b. Salmonella typhimurium
c. Aeromonas hydrophila
d. Campylobacter jejuni
Answer: a; Shigella flexneri
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.732.

2)
Bennet, B. Taylor, Abee, Christian R., Henrickson, Roy. 1998. Nonhuman Primates in Biomedical Research: Diseases. Academic Press: San Diego, CA. Ch. 10—Digestive System, pp:392-393.

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

48.
Which answer best describes the source of lab animal allergen from this species?

a. 
urine and feces

b. 
urine and saliva

c. 
sebaceous gland secretions only

d. 
feces only

e.
urine only

Answer:  b.  urine and saliva

References:  
1)
Occupational Health and Safety in the Care and Use of Research Animals, 1997 edition, Chapter 4, page 54.

2)
Suckow M, Weisbroth S, Franklin C,  The Laboratory Rat, Second edition, Elsevier Academic Press:  San Diego, CA.  Chapter 17 – Occupational Health and Safety, p. 567.  

Domain 5: Primary Species – Rat (Rattus norvegicus)

49.
The first president of what is now the organization represented by the symbol presented was:
a. William Harvey

b. Claude Bernard

c. Simon Brimhall

d. Nathan Brewer

Answer: d. 

References:
1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.   2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press:  San Diego, CA.  p. 11.

2) Wolfle, T.L. 50 Years of the Institute for Laboratory Animal Research (ILAR): 1953-2003. 2003. ILAR 44 (4): 325-337.

Domain 5
50.
What is the primary intended purpose of the units pictured here?

a. Provision of oxygen support

b. Nebulization 

c. Provision of a hypoxic microenvironment

d. Biocontainment

e. Socialization

Answer: d. Biocontainment

References:  
1) Hessler JR, Lehner NDM, eds.  2009.  Planning and Designing Research Animal Facilities.  Academic Press, San Diego, CA.  Chapter 25 – Biohazards: Safety Practices, Operations and Containment Facilities, pp. 352

2) http://www.primateproducts.com/product.php?productid=40; http://www.csimfg.com/Bio_Rack1.html 

Domain 4, Animal Care
51.
The image above is of lung tissue from a cynomolgus macaque (Macaca fascicularis) stained with H&E.  What other stain could be used to look for the etiologic agent?

a. Wright’s

b. New Methylene Blue

c. Acid Fast

d. Congo Red

Answer: c. Acid Fast

References: 
1)
Collin R. Diedrich, Joshua T. Mattila, Edwin Klein, Chris Janssen, Jiayao Phuah, et al. Reactivation of Latent Tuberculosis in Cynomolgus Macaques Infected with SIV Is Associated with Early Peripheral T Cell Depletion and Not Virus Load. PLoS ONE. 2010. Vol. 5 No. 3. e9611.   Image source.

2)
Bennet, B. Taylor, Abee, Christian R., Henrickson, Roy. 1998. Nonhuman Primates in Biomedical Research: Diseases. Academic Press: San Diego, CA. Ch. 7—Respiratory Diseases,  pp:291-293.

Domain 1, Primary species—Macaca (Macaca spp.)

52.
Based on the Guide for the Care and Use of Laboratory Animals, what are the space requirements for the following species?

a. Group 1; Floor area/ animal 1.6 ft2; Height 20 inches

b. Group 2; Floor area/ animal 3.0 ft2; Height 30 inches

c. Group 1; Floor area/ animal 3.0 ft2; Height 30 inches

d. Group 2; Floor area/ animal 1.6 ft2; Height 20 inches

Answer: a. Group 1; Floor area/ animal 1.6 ft2; Height 20 inches

References:

1) Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  National Academy Press: Washington, D.C.
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
Domain 5; Secondary Species

53.
The piece of equipment shown in the figure is approved for what purpose?

a. Weighing and dispensing of rodent bedding.

b. Fine grinding and dispensing of pelleted feed for rodents.

c. Euthanasia of neonatal mice.

d. Weighing and dispensing of feed for poultry.

e. Euthanasia of day-old poultry and embryonated eggs.

Answer:  e.  Euthanasia of day-old poultry and embryonated eggs.

References:

1) AVMA Guidelines on Euthanasia, 2007.  Physical Methods – Maceration, p. 17.

2) American Association of Avian Pathologists, 2005.  Review of mechanical euthanasia of day-old poultry.  AAAP Animal Welfare and Management Practices Committee, Athens GA.

Domain 5 

54.
The scoring system pictured was used to evaluate what in rabbits?

a. Response to antibiotics

b. Effect of diet

c. Stress response

d. Pain assessment

Answer: d. Pain assessment
References: 

1) 
Fish, R.E., Brown, M. J., Danneman, P.J and Karas, A.Z, eds. 2008 Anesthesia and Analgesia in Laboratory Animals, 2nd ed. Academic Press, San Diego, CA. Ch 11 – Anesthesia and Analgesia in Rabbits, pp. 324.

2) 
Weaver et al.  2010.  A model for clinical evaluation of perioperative analgesia in rabbits JAALAS 49(6)  pp845- 851. 
Domain 2; Primary Species- Rabbit (Oryctolagus cuniculus)
55.
This procedure is used to screen pharmaceutical compounds for which of the following substances?

a.
bacterial endotoxins

b.
bacterial spores

c.
ATP

d.
vegetative bacteria

Answer: a. bacterial endotoxins

References

1) Smith SA, Berkson J.  2005.  Laboratory culture and maintenance of the horseshoe crab.  Lab Animal 34(7).  

2)  Altweb, Johns Hopkins Bloomberg School of Public Health: http://altweb.jhsph.edu/bin/w/q/paper587.pdf  

Domain 3
56.
Pictured is a cut section of the uterus from a 12 year old Guyanese squirrel monkey (Saimiri sciureus sciureus) (black bar = 1 cm).  What is the most likely diagnosis?

a. Teratoma

b. Uterine leiomyoma

c. Endometriosis

d. Endometrial polyp

Answer: b; Uterine leiomyoma

References: 
1)
Long CT, Luong RH, McKeon GP, Albertelli MA. 2010. Uterine Leiomyoma in a Guyanese Squirrel Monkey (Saimiri sciureus sciureus). JAALAS. Vol. 49, No.2. pp: 226–230.  Source of image as well.

2)
Michele Wilkinson, Sherry Walters, Taryn Smith, Andrew Wilkinson. 2008. Reproductive abnormalities in aged female Macaca fascicularis.  Journal of Medical Primatology.Vol, 37, No. 1, pp: 88–93.

Domain 1, Secondary species—Squirrel monkey (Saimiri sciureus)
57.
What is the device pictured used for?

a. Restraint of gerbils

b. To test nociception

c. To pulverize pelleted diets

d. Cervically dislocate rodents

Answer: d; Cervically dislocate rodents

References: 
1)
Fox JG, Anderson LC, Loew FM, and Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: Dan Diego, CA. Chapter 22 – Preanesthesia, Anesthesia, Analgesia, and Euthanasia, H. Euthanasia, p. 966.

2)
AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), June 2007, Physical methods of Euthanasia, p. 14 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf).
Domain 2

58.
What is the common name of the species pictured above?

a. African-clawed frog

b. Mudpuppy

c. American bullfrog

d. Green poison dart frog

Answer: c; American bullfrog

References: 
1)
Lemke LB, Dronen N, Fox JG, Nambiar PR.  2008.  Infestation of Wild-Caught American Bullfrogs (Rana catesbeiana) by Multiple Species of Metazoan Parasites.  JAALAS , Vol. 47, No. 3, pp. 42-46.  

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press:  San Diego, CA.  Chapter 17 – Amphibians, pp. 793-796.

Domain 3; Tertiary Species
59.
In which species of nonhuman primate would you find the depicted anatomic features?

a. Aotus sp.

b. Papio Anubis

c. Hylobates agilis

d. Varecia varegata

Answer: d. Varecia varegata

References: 
1)
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds. 2002. . Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Ch.16—Nonhuman Primates, p. 678.

2)
Bennett BT, Abbee CR, Henrickson H, eds. 1995. Nonhuman Primates in Biomedical Research-Biology and Management. Ch.3-Taxonomy, p. 34.

Domain 4, Tertiary species—Other nonhuman primates

60.
What does this symbol indicate? 

a.
Biohazard

b.
Irradiated diet

c.
Sensitive experiment in progress

d.
Radiation hazard

e.
Chemical hazard

Answer: a. Biohazard
References:  

1) NRC [National Research Council]. 1996.  Guide for the Care and Use of Laboratory Animals, p. 16. 

2) US Department of Health  2009.  Biosafety in Microbiological and Biomedical Laboratories. 5th ed.  Section 8, p 127-139

Domain 5

61.
Which of the following gases is contained in the blue tank?

a. Carbon dioxide

b. Oxygen

c. Nitrous Oxide

d. Carbon monoxide

Answer: c; Nitrous Oxide

References: 
1)
Tranquilli WJ, Thurmon, JC, Grimm, KA (2007) Lumb & Jone’s Veterinary Anesthesia and Analgesia. p. 457.

2)
Seymour C, Duke-Novakovski T (2007) BSAVA Manual of Canine and Feline Anaesthesia and Analgesia. p. 22.

Domain 2

62.
What protection is offered by the type of biosafety cabinet pictured here?


a.   Personal and product protection


b.   Environment and personal protection


c.   Product protection only


d.   Personal, product and environmental protection


e.
Personal protection only

Answer:  b. Environment and personal protection

References:  
1)
Biosafety in Microbiological and Biomedical Laboratories, Fifth edition, Appendix A, page 315.  

Domain 5
63.
What is the minimum floor space required for this species as outlined by the Animal Welfare Act/Animal Welfare Regulations? Length from tip of nose to tail base = 30 inches; Height = 25 inches; Weight = 20 Kg

a. 7.1 ft2
b. 8 ft2
c. 9 ft2
d. 10.3 ft2
Answer: c. 9 ft2



References: 
1)
Animal Welfare Regulations. November 2005. Primary enclosures, p.34.

2)
Animal Welfare Regulations. August 2002. Primary enclosures, p. 61

Domain 5—Primary species—Dog (Canis familiaris)

64.
Which of the following statements best characterizes the biosafety cabinet depicted in the image: 

a. Product protection; a minimum of 75 lfpm face velocity; suitable for work with radionuclides

b. Product protection; a minimum of 100 lfpm face velocity; not suitable for work with volatile toxic chemicals

c. Product and operator protection; a minimum of 75 lfpm face velocity; suitable for work with radionuclides

d. Operator protection; a minimum of 75 lfpm face velocity; suitable for work with radionuclides

e. Product and operator protection; a minimum of 100lfpm face velocity; suitable for work with volatile toxic chemicals

Answer: d. Operator protection; a minimum of 75 lfpm face velocity; suitable for work with radionuclides

References:

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

2) Centers for Disease Control and Prevention and National Institutes of Health. 2007. Biosafety in Microbiological and Biomedical Laboratories, 5th edition.  U. S. Government Printing Office: Washington, D.C.  Appendix A, Section III Biological Safety Cabinets.

Domain 5
65.
This image shows the results of a fecal flotation examination from an owl monkey.  What is the etiology?

a.  Strongyloides fulleborni

b.  Trypanoxyuris spp.

c.  Ascaris lumbricoides

d.  Physaloptera spp.

e.  Trichospirura leptostoma

Answer: b.  Trypanoxyuris spp.

References: 

1) Bentzel DE, Lescano AG, Lucas C., and Bacon DJ.  2007.  Evaluation of two fecal exam techniques for detection of Trypanoxyuris spp. infection in owl monkeys (Aotus nancymae).  JAALAS 46(5) pp. 50-53

2)  Toft JD and Eberhard ML. 1998.  Parasitic Diseases.  In Nonhuman Primates in Biomedical Research; Diseases (Bennett, Abee, and Henrickson eds.).  pp. 136-137.  Academic Press, San Diego

Domain 1; Owl Monkey – Tertiary species

66.
What is the minimum cage size for the depicted animal according to the Animal Welfare Regulations?


a)
3.0 sq ft.


b)
4.3 sq ft


c)
6.0 sq ft


d)
8.0 sq ft

Answer:  c)
6.0 sq ft

Reference:
1)
Animal Welfare Act, 9 CFR Ch.1 (1-1-03 Edition), Standards, Part 3.8 
Domain 5; Primary Species - macaque
67.
Name the mechanism of action and pharmacologic effect in mice and rats for the following drug, if administered alone and independent of any other pharmacologic agent.
a. alpha-2 adrenergic receptor antagonist; analgesia

b. alpha-2 adrenergic receptor agonist; analgesia

c. mixed alpha-2 adrenergic agonist and antagonist; analgesia

d. alpha-2 adrenergic receptor agonist; no analgesic effect

e. alpha-2 adrenergic receptor antagonist; no analgesic effect

Answer:  b. alpha-2 adrenergic receptor agonist; analgesia
References:
1) Fish, R.E., Brown, M. J., Danneman, P.J and Karas, A.Z, eds. 2008 Anesthesia and Analgesia in Laboratory Animals, 2nd ed. Academic Press, San Diego, CA. Chapter 2- Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers, pp 50-52.

2) Browning, S., et al. (1982). Interactions of drugs active at opiate receptors and active at a2-receptors on various test systems. Br. J. Pharmacol. 77, 487-491.

3) Schmidtt, H., et al. (1974). Antagonism of the antinociceptive action of xylazine, an α-sympathomimetic agent, by adrenoceptor and cholinoceptor blocking agents. Neuropharmacology 13, 295-303.

Domain 2; Primary Species- Mouse (Mus musculus)
68.
What is the most likely etiology affecting this hamster?

a. Clostridium difficile

b. Escherichia coli

c. Renal Amyloidosis

d. Cutaneous lymphoma

Answer: c. Renal amyloidosis



References: 
1)
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds. 2002. . Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Ch. 5—Biology and Disease of Hamsters, p. 188.

2)
Percy DH, Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Wiley-Blackwell: Somerset, NJ. Ch.3--Hamster, p. 201.

Domain 1, Secondary species--Hamster (Mesocricetus auratus)

69.
What is the inheritance of the following condition?

a. Autosomal recessive trait with complete penetrance
b. Autosomal dominant trait
c. Autosomal recessive trait with incomplete penetrance
d. X-linked recessive inheritance

e. X-linked dominant inheritance

Answer: c. Autosomal recessive trait with incomplete penetrance
Reference:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 9 – Biology and Diseases of Rabbits
Domain 1; Primary Species – Rabbit (Oryctolagus Cuniculas)
70.
Which of the following hold a CITES Appendix I status?

a. 
A

b. 
B

c. 
C

d. 
D

Answer:  C. Saguinus oedipus

References: 

1) Convention on International Trade in Endangered Species of Wild Flora and Fauna; CITES Species Database. Available online: http://www.cites.org/eng/resources/species.html
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. 782. 

Domain 5; Tertiary Species – Cotton-top tamarin (Saguinus oedipus)
71.
The regenerative response in this mouse liver after liver transplantation occurred after administration of what anesthetic regimen?

a. Ketamine-telazol

b. Ketamine-medetomidine-acepromazine

c. Ketamine- medetomidine 

d. Ketamine-xylazine-acepromazine

Answer: d. Ketamine-xylazine-acepromazine
References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 22 – Preanesthesia, Anesthesia, Analgesia, and Euthanasia, p. 962- 963.

2) He et al.  2010.  Ketamine–xylazine–acepromazine compared with isoflurane for anesthesia during liver transplantation in rodents JAALAS 49(1) pp45- 51. 
Domain 3; Primary Species- Mouse (Mus musculus)

72.
According to the 2007 AVMA Guidelines on Euthanasia, which of the following is not listed as an advantage to using the method pictured below?

a.
Rapid depressant, analgesic and anaesthetic effects are well established

b.
Readily available

c.
Euthanasia by exposure to this method may be quicker than euthanasia by other means

d.
Inexpensive, non flammable, non explosive, minimal hazard to personnel when used with properly designed equipment

Answer:  c.  Euthanasia by exposure to this method may be quicker than euthanasia by other means
Reference:

1)
www.avma.org/resources/euthanasia.pdf
2)
http://www.ezanesthesia.com/euthanex/index.html
Domain 2

73.
What type of biosafety cabinet is shown in this photo?

a.   Class I

b.   Class II

c.   Class III

d.   Class IV

e.   Class V

Answer:  c . Class III
References:  
1)
Biosafety in Microbiological and Biomedical Laboratories, Fifth edition, Appendix A, page 297.  

Domain 5: Primary, Secondary, Tertiary Species.

74.
Which of the following statements is false regarding a parasite from a mouse pictured here?
a. Both fecal float and perianal tape test are reliable and will identify ova of this parasite.

b. Fecal float, but not perianal tape test, is reliable and will identify ova of this parasite.

c. Direct examination of cecal contents will identify adults.

d. Fenbendazole treated feed has been successful in treating mice.

Answer: a; Both fecal float and perianal tape test are reliable and will identify ova of this parasite.

References: 
1)
Baker DG, ed. Flynn’s Parasitology of Laboratory Animals, 2nd edition. 2007. Blackwell Publishing: Ames, IA. Ch. 11—Parasites of Rats and Mice, p. 337-338.

2)
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds. 2002. . Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Ch. 3—Biology and Disease of Mice, p.101-102.

Domain 1, Primary species---Mouse (Mus musculus)

75.
Which logo represents an animal rights organization?
a.
A

b.
B

c.
C

d.
D

e.
E

Answer:  e.  E (Humane Society of the United States)
References: 

1) Bailey MR, Rich BA, Bennett BT.  Crisis Planning to Manage Risks Posed by Animal Rights Extremists.  2010.  ILAR Journal 51(2): 139-148

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

Domain 6
76.
Which of the following images depicts an animal identification system that is NOT recommended by the Guide for the Care and Use of Laboratory Animals?

a. a

b. b

c. c

d. d

Answer: c.
Toe clipping
References:

1.) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.: Laboratory Animal Medicine. 2nd edition. New York, pp 1007-1008.

2.) National Research Council. Guide for the Care and Use of Laboratory Animals. Washington D.C., 1996, p 46.

Domain 4

77.
The skin tissue pictured is from a mouse.  What structures are the black arrowheads indicating?

a.
Type A inclusions (Marchal bodies)

b. Type B inclusions

c. Cowdry type A bodies

d. Cowdry type B bodies

Answer: a; Type A inclusions (Marchal bodies)
References: 
1)
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds. 2002. . Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Ch. 3—Biology and Disease of Mice, p. 57.

2)
Percy DH, Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Wiley-Blackwell: Somerset, NJ. Ch. 1-Mouse, p. 27.

Domain 1; Primary species—Mouse (Mus musculus)

78.
What is being implanted in this macaque to facilitate drug infusion?

a. Bile Duct catheter

b. Gastric catheter

c. Carotid-jugular shunt

d. Pancreatic cannula

Answer: b. Gastric catheter
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. 1019. 
2)  
Strait et al.  2010.  Chronic, Constant rate, gastric drug infusion in nontethered rhesus macaques (Macaca mulatta) JAALAS 49(2) pp207- 214. 
Domain 3; Primary Species- Macaques (Macaca spp.)

79.
What is the term for the devices shown, and what is their function?

a. Enrichment items for dogs

b. Water bottle holders for use in rabbit and ferret caging

c. Enrichment items for nonhuman primates

d. Locking mechanisms for rabbit restraint devices

e. Aluminum collars for nonhuman primate restraint

Answer: e. Aluminum collars for nonhuman primate restraint

References:

1.) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.: Laboratory Animal Medicine. 2nd edition. New York, p 719.
2.) www.primateproducts.com/product.php?productid=82
Domain 4

80.
This 6-week-old animal presents as shown with a history of inappetence and weight loss.  What type of virus causes this condition?

a.
Adenovirus

b.
Herpesvirus

c.
Arbovirus

d.
Influenza virus

Answer: b. Herpesvirus – this is a classic presentation for Marek’s disease.

References:

1) Saif YM et al (2008). Diseases of Poultry. 12th edition. Wiley-Blackwell. 

2) Jordan FTW, Pattison M (2002). Poultry Diseases. London: Bailliere Tindall.

Domain 1; Tertiary species – Gallus domestica

81.
This material is used to:

a.
Provide a unique source of bedding for group housed rabbits

b.
Provide a unique material for high quality nest building in mice

c.
Provide a cost effective alternative to corn cob bedding in mice

d.
Not be suitable in SPF facilities due to contamination with mycotoxins and endotoxins

e.
None of the above


Answer: b.  Provide a unique material for high quality nest building in mice
Reference:

1)
Hess SE et al.  Home improvement: C57BL/6J mice given more naturalistic nesting materials build better nests. J Am Assoc Lab Anim Sci. 2008. 47(6):25-31.

2)
National Research Council. Guide for the Care and Use of Laboratory Animals. Washington D.C., 1996, p 36-37.

Domain 4
82.
This piece of equipment is used to house which species?

a. 
Danio rerio

b.
 Xenopus laevis

c. 
Aplysia californica

d. 
Rana pipiens

e.
BSL-3 rats

Answer: b. Xenopus laevis
Reference:

http://www.aquaneering.com/pdf_files/AquaneeringXenopusHousingSystems.pdf
Domain 4

83.
To which DEA schedule does this drug belong?

a.
Schedule I

b.
Schedule II

c.
Schedule III

d.
Not controlled

Answer: b. Schedule II

Reference: 

DEA web site: http://www.deadiversion.usdoj.gov/drugs_concern/hydromorphone.htm

Domain 2

84.
A male and female of the species pictured both have hyperglycemia and ketone bodies on serum chemistry analysis, as well as glucosuria.  Which of the following statements is true regarding the offspring of this male and female breeding pair?

a. No offspring will be diabetic

b. 25% of offspring will be diabetic

c. 50% of offspring will be diabetic

d. 100% of offspring will be diabetic

Answer:  d. 100% of offspring will be diabetic

References:

1) Fox, JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine.  2nd edition.  Academic Press: San Diego, CA.  Chapter 5 – Biology and Diseases of Hamsters.  p.192.

2) Gerritsen et al.  1970.  Studies on the prediction and development of diabetes in offspring of diabetic Chinese hamsters.  Diabetologia 6:158-162.

Domain 3; Tertiary species- other rodents/ hamster spp.

85.
Of the infectious agents pictured here, which is the most sensitive to chemical disinfection?

a.
A

b.
B

c.
C

d.
D

e.
E

Answer:  a.  A (coronavirus)
References: 

1) Shek WR, Gaertner, DJ.  Microbiological quality control for laboratory rodents and lagomorphs. (2002). In Laboratory Animal Medicine 2nd edition (Fox, Anderson, Loew, and Quimby eds.), pp. 370-371.  Academic Press, San Diego 

2) Centers for Disease Control and Prevention, National Institutes of Health.  2009. Biosafety in Microbiological and Biomedical Laboratories. U. S. Government Printing Office, Washington, D.C.  Appendix B – Decontamination and Disinfection, p 330.
Domain 4
86.
What is this equipment used to assess?

a. Stress

b. Anxiety

c. Infantile

d. Memory

e. Learning

Answer: b. Anxiety

Reference: 

1) Figure 1 - Picture of the elevated plus maze used for testing rats. From the following article: Alicia A Walf & Cheryl A Frye, “The use of the elevated plus maze as an assay of anxiety-related behavior in rodents: Nature Protocols 2, 322 - 328 (2007) Published online: 1 March 2007 doi:10.1038/nprot.2007.44

Domain 3; Primary – Rat (Rattus norvegicus)

87.
The cage type pictured has been shown to provide an adequate barrier to microorganisms. What effects do these caging systems have on the microenvironment of the animals?

a. Increased ammonia, CO2, temperature, and humidity

b. Reduced ammonia and CO2, increased temperature and humidity

c. Increased ammonia and CO2, reduced temperature and humidity

d. Reduced ammonia, CO2, temperature, and humidity

e. Reduced ammonia, CO2, and temperature, but increased humidity

Answer: a. Increased ammonia, CO2, temperature, and humidity

References:

1.) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.: Laboratory Animal Medicine. 2nd edition. New York, p 943.

2.) Matthew D Rosenbaum, Susan VandeWoude, John Volckens, and Thomas E Johnson. Disparities in Ammonia, Temperature, Humidity, and Airborne Particulate Matter between the Micro-and Macroenvironments of Mice in Individually Ventilated Caging. J Am Assoc Lab Anim Sci. 2010 March; 49(2): 177–183.
Domain 4

88.
Identify the depicted testing apparatus.

a. Elevated plus maze

b. Elevated zero maze

c. Hebb-Williams maze

d. Ferris wheel isolator

Answer: b; Elevated zero maze

References: 
1)
Braun AA, Skelton MR, Vorhees CV, Williams MT. 2010. Comparison of the elevated plus and elevated zero mazes in treated and untreated male Sprague-Dawley rats: Effects of anxiolytic and anxiogenic agents. Pharmacology, Biochemistry, and Behavior. 10 pages. Epublished ahead of print: http://www.sciencedirect.com/science. last accessed 12/1/10.

2)
Twining CJ, Taylor CJ, Courtney P. 2001. Robust tracking and posture description for laboratory rodents using active shape models. Behavior Research Methods, Instruments, & Computers. Vol 33, No. 3, pp: 381-391. 

Domain 3

89.
Which of the following statements is true regarding these pictures (a) and (b)?

a. (a) is a male zebrafish and (b) is a female zebrafish

b. (a) and (b) are both male zebrafish

c. (a) is a female zebrafish and (b) is a male zebrafish

d. (a) and (b) are both female zebrafish

e. (a) is a pregnant female zebrafish and (b) is a nonpregnant female zebrafish

Answer:  c. (a) is a female zebrafish and (b) is a male zebrafish
References:  

1.) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.: Laboratory Animal Medicine. 2nd edition. New York, p 862.

2.) Christian Lawrence.  The husbandry of zebrafish (Danio rerio): A review.  Aquaculture. Volume 269, Issues 1-4, 14 September 2007, Pages 1-20. 
Domain 4, Secondary Species – Zebrafish (Danio rerio)
90.
Which of the following is not an anatomical feature of this species that results in difficult intubation?

a.
Narrow oropharynx

b.
Small oral size

c.
Redundant soft palate tissue

d.
Protrusion of laryngeal opening

e.
Susceptibility to reflex laryngospasm

Answer: c. Redundant soft palate tissue

References:

1) Fish RE, Brown MJ, Danneman PJ, Karas AZ (2008). Anesthesia and Analgesia in Laboratory Animals. Second Edition. Elsevier. Ch. 11: Anesthesia and Analgesia in Rabbits: 307.

2) Stephens DeValle JM (2009). Successful management of rabbit anesthesia through the use of nasotracheal intubation. JAALAS, 48(30):166-170.

Domain 2; Primary species – Oryctolagus cuniculus

91.
The following behaviour testing apparatus is best described as a:

a. 
Barnes Maze

b. 
Elevated Plus Maze

c. 
Radial Arm Maze

d. 
Hebb-Williams Maze

e. 
Morris Water Maze

Answer: d.  Hebb-Williams Maze
References:

1. Pritchett K, Mulder G. Hebb-Williams mazes. Contemp Top Lab Anim Sci. 2004. 43(5):44-5.

2. http://learnmem.cshlp.org/content/14/11/771/F2.expansion
Domain 3

92.
Which of the following is the correct identity to the parasite pictured?

a. Trixacarus caviae

b. Gyropus ovalis

c. Chirodiscoides caviae

d. Cheyletiella parasitovorax

Answer: d; Cheyletiella parasitovorax
References: 
1)
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds. 2002. . Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Ch. 9—Biology and Diseases of Rabbits, p. 349-350.

2)
Baker DG, ed. Flynn’s Parasitology of Laboratory Animals, 2nd edition. 2007. Blackwell Publishing: Ames, IA. Ch. 15—Parasites of Rabbits, p. 480-481. 

Domain 1; Primary species--Rabbit (Oryctolagus cuniculus)

93.
Identify the following parasite commonly found in mice and other rodents:

a.
 Spironucleus muris
b.
 Hymenolepis diminuta
c.
Syphacia obvelata
d.
Aspiculuris tetraptera
e.
 Rodentolepis nana
Answer: c.  Syphacia obvelata
References:

1)
 http://www.radil.missouri.edu/info/dora/Dora.htm
2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA. p.100

Domain 1; Primary species – rats and mice
94.
This object caused a sarcoma in a shrew.  What is it and what is it used for?

a.  Encapsulated bead- drug delivery

b. Osmotic pump- drug delivery

c. Microchip- unique animal identification 

d. RFID- cage identification

Answer: c. Microchip- animal identification
References: 

1)  
Schutt, LK and Turner, PV  2010.  Microchip-associated sarcoma in a shrew (Suncus murinus) JAALAS 49(5) pp638- 641. 
Domain 4; Tertiary species- house musk shrew (Suncus murinus)
95.
What is this equipment used for measuring?

a. Air flow

b. Light intensity

c. Sound levels

d. Vibration

Answer: a. Air flow

References:

1) http://www.davis.com/products/airflowmeasurement/balometers.asp
2) http://www.aikencolon.com/Alnor-Balometers_c_1379.html
Domain 3

96.
The animals in this picture demonstrates what genetic condition?

a. Recombinant inbred

b. Chimerism

c. F1 backcross

d. Merle pigmentation

e. Polychromasia

Answer:  b. Chimerism

References:  

1) Figure Legend:  These chimeric mice have both normal cells and cells with the Clock mutation. Edward Winstead, May 14, 2001, Genome News Network, “Beyond Insomnia: Strategies of Circadian Genomics.”
2) http://www.genomenewsnetwork.org/articles/05_01/Clock.shtml
Domain 3; Primary – Mice (Mus musculus)
97.
What type of procedure is this device used for involving mice?

a. Ear notching

b. Submandibular venipuncture 

c. Microchip implantation
d. Intradermal vaccination

e. Pedal pain sensitivity testing

Answer:  b. Submandibular venipuncture

References: 

1) http://www.medipoint.com/html/animal_lancets.html
2) Fernandez I, Pena A, Del Toso N, Perez V, Rodriguez-Cuesta J. 2010. Clinical Biochemistry Parameters in C57BL/6J Mice after Blood Collection from the Submandibular Vein and Retroorbital Sinus. JAALAS 49(2): 202-206.
Domain 3; Primary Species – Mouse (Mus musculus)

98.
This picture shows a method of providing hydration to mice, which can easily become dehydrated in processes of transportation or disease.  What is provided for hydration?

a. HydroGel

b. Potato

c. Baby food

d. Hydropac

Answer: a. HydroGel
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. 41. 
2)  
Moccia et al.  2010.  Evaluation of hydration and nutritional gels as supportive care after total-body irradiation in mice. JAALAS 49(3): pp323- 328. 
Domain 4; Primary species- Mouse (Mus musculus)

99.
The histopathological lesion in the image was seen in tissue taken from an asymptomatic guinea pig infected with cavid Herpesvirus. Based on the morphology of the lesion, what tissue is most likely pictured? 

a. Harderian gland

b. Intestine

c. Endometrium

d. Salivary gland

e. Conjunctiva

Answer:  d. Salivary gland

 References: 

1) Percy, D. and Barthold, S.  2007.  Pathology of Laboratory Rodents and Rabbits  3rd ed.  Blackwell Publishing.  Chapter 5 – Guinea Pig

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. 221. 

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

100.
The two non-human primates pictured here weigh 9kg and 13kg. If they are housed together, what is the minimum floor space requirement, according to the Animal Welfare Regulations?

a.
6.3sq ft

b.
8.3sq ft

c.
10.3sq ft

d.
12.3sq ft

Answer: c. 10.3sq ft

Reference:  

1) Animal Welfare Regulations, Code of Federal Regulations, Title 9, Chapter 1, Subchapter A, §3.80(b)(2)
Domain 4; Primary species - Macaca
101.
Identify this equipment:

a. Cage change station

b. Dump station

c. Isolator

d. Biosafety cabinet

Answer: b. Dump station

Reference: 

1) Fox, JG; Anderson, LC; Loew, FM and Quimby, FW. (Eds.) Laboratory Animal Medicine, 2nd ed. Academic Press, Amsterdam (2002), p 918.

Domain 3

102.
According the 2007 AVMA Guidelines on Euthanasia, the use of the equipment pictured below may be used for the euthanasia of which of the following species?

a.
African claw toed frog
b.
Adult New Zealand white rabbit

c.
Sprague Dawley rat

d.
Guinea pig

Answer:  c.
Sprague Dawley rat
References:

1)
AVMA Guidelines on Euthanasia- American Veterinary Medical Association, 2007.
2)
Silveramn J, Suckow MA, Murthy S. The IACUC Handbook, 2nd ed.  Chapter 17 – Euthanasia, pp. 287-320. 
Domain 2; Primary species - Rat
103.
The depicted equipment is required to maintain which of the following health classifications of mice?

a.
Conventional

b.
Gnotobiotic

c.
Specific pathogen free

d.
Transgenic

Answer:  b.
Gnotobiotic

Reference:
1)
http://www.jouy.inra.fr/uepsd_eng/outils_majeurs/animalerie_a_microbiote_controle
2)
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds. 2002. . Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Ch. 3—Biology and Disease of Mice.

Domain 3; Primary Species – Mouse

104.
Which of the following molecules has antimicrobial properties and is secreted by the skin of the species imaged?

a. Defensin

b. Granzyme B

c. Ficolin

d. Magainin

e. Perforin

Answer: d. Magainin

References: 

1) 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.
2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 17 – Biology and Diseases of Amphibians, p. 809.

Domain 1; Secondary Species – African Clawed Frog (Xenopus laevis)
105.
Which of the following is a possible genotype for the mouse pictured?

a. a/a; Tyrp1b/Tyrp1b; +/+; Myo5ad/Myo5ad
b. a/a; +/+; +/+; +/+

c. a/a; Tyrp1b/Tyrp1b; Tyrc/Tyrc; +/+

d. +/+; +/+/ +/+; +/+  

Answer:  c.  a/a; Tyrp1b/Tyrp1b; Tyrc/Tyrc; +/+

References:
1) Fox, JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine.  2nd edition.  Academic Press: San Diego, CA.  Chapter 27 – Genetic Monitoring,  p.1123.

2) Fox, RR, Wiltham, BA.  1997.  Handbook on Genetically Standardized JAX Mice.  5th edition.  Jackson Laboratory: Bar Harbor Maine.

Domain 4; Primary species- Mouse (Mus musculus)
106.
Although this rat had a neurological procedure, they are demonstrating what classical sign of abdominal pain.  
a. Porphyrin staining

b. Hunched posture

c. Head held down

d. Hunched posture and head held down

e. Head tilt

Answer:  d. Hunched posture and head held down.  

References: 

1) AALAS Learning Library.  Animal Care and Use Courses.  Detecting Clinical Signs of Pain and Distress.  Accessed on line December 23, 2010.  Schaefer DC, Asner IN, Seifer B, Burki K, Cinelli P.  Analysis of physiological and behavioural parameters in mice after toe clipping as newborns.  2010.  

2) Roughan JV and Flecknell PA.  Behaviour based assessment of the duration of laparotomy induced abdominal pain and the analgesic effects of carprofen and burpenorphine in rats.  Behavioural Pharmacology.  2004.  15:461-472

Domain 2; T1, K1-3, K8; Primary – Rat (Rattus norvegicus)
107.
The macaque depicted in the pictures was likely trained by which method to minimize the stress associated with blood collection.  
a. Operant conditioning-positive reinforcement

b. Operant conditioning-negative reinforcement

c. Classical conditioning

d. Cognitive conditioning

e. Air conditioning

Answer:  a. Operant conditioning-positive reinforcement.  

References:  

1) Klein HJ and Murray KA.  Medical Management Part C Restraint.  In Nonhuman primates in biomedical research.  Ed. Bennett TB.  1995. p. 287.  

2) Coleman K, Pranger L, Maier A, Lambeth SP, Perlaman JE, Thiele E, and Schapiro SJ.  Training rhesus macaques for venipuncture using positive reinforcement techniques: a comparison with chimpanzees.  2008.  JAALAS.  47(1): 37-41.  

Domain 2; T2, K3, K4, K6; Primary – Macaque (Macaca mulata)

108.
What is the primary mode of action of the depicted method sterilization?

a. Alkylation

b. Oxidation

c. Denaturation

d. Coagulation
Answer:  b. Oxidation

References:

1) McDonnell, GE 2007. Antisepsis, Disinfection, and Sterilization – Types, Action, and Resistance.  ASM Press, Washington, DC. Chemical Sterilization, pp. 191-215.

2) McDonnell, GE and Burke, PA.  2009.  New low temperature sterilization processes.  Int. J. Infect Control 5: p. 1-4.
Domain 4
109.
Which family does this species belong to?

a. Cebidae 

b. Atelinae 

c. Colobinae 

d. Ceboidea 

e. Callitrichidae

Answer: a. Cebidae

References: 

1) Goldschmidt B, et al. 2010. Cleft Lip and Palate Associated with Other Malformations in a Neotropical Primate (Saimiri ustus). JAALAS 49(3): 357-360.
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. 679.

Domain 4; Secondary Species – Squirrel Monkey (Saimiri sciureus)
110.
What is the DEA schedule of this drug?

a.
I

b.
II

c.
III

d.
IV

Answer: c: III

Reference:

1) Controlled Substances Act (CSA) (21 U.S.C. 801 et seq.)

2) Meyer RE, Fish RE.  Pharmacology of Injectable Anesthetics, Sedatives and Tranquilizers.  2008.  In  Anesthesia and Analgesia in Laboratory Animals 2nd edition (RE Fish, MJ Brown, PJ Danneman, AZ Karas eds.), pp. 574.  Academic Press, San Diego. 

Domain 5
111.
What field of research is this animal model commonly used for?

a. Biliary physiology

b. Hibernation 

c. Auditory physiology

d. Periodontal disease

e. Diabetes mellitus

Answer: a. Biliary physiology

References: 

1) 
Keckler MS, et al. 2010. Physiologic Reference Ranges for Captive Black-Tailed Prairie Dogs (Cynomys ludovicianus). JAALAS 49(3): 274-281.
2) 
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 7 – Biology and Diseases of Other Rodents, p. 254.

Domain 3; Tertiary Species – Black-Tailed Prairie Dog (Cynomys ludovicianus)
112.
In which species can you observe the following cell type on a blood smear?

a. Oryctolagus cuniculus
b. Macaca mulata
c. Cavia porcellus
d. Capra hircus
e. Danio rerio
Answer: c. Cavia porcellus
References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 6 – Biology and Diseases of Guinea Pigs, p. 206.  

2) Harkness JE, Turner PV, VandeWoude S, and CL Wheler. 2010. Biology and Medicine of Rabbits and Rodents, 5th ed. Blackwell Press: Ames, IA. Chapter 2 – Biology and Husbandry, p. 48.

Domain 1; Secondary – Guinea pigs (cavia porcellus)
113.
Which of the following is the least likely cause of this condition in a laboratory mouse?

a. Citrobacter sp.

b. Helicobacter sp.

c. Clostridium sp.

d. Syphacia sp.

Answer: c; Clostridium sp.

References: 
1)
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds. 2002. . Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Ch. 3—Biology and Disease of Mice, p. 85-88, 100-101.

2)
Percy DH, Barthold SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd edition. Wiley-Blackwell: Somerset, NJ. Ch. 1-Mouse, p.46, 50-51.

Domain 1, Primary Species—Mouse (Mus musculus)

114.
Which of the following eradicated diseases is shared between marine mammals and this species?

a.
foot and mouth disease

b.
pseudorabies

c.
mucosal disease

d.
vesicular exanthema

e.
cyclosporiasis

Answer: d. vesicular exanthema

Reference:

1. Merck Veterinary Manual http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/bc/54600.htm
Domain 1, primary species - Pig

115.
The item depicted below is most commonly used for?

a.
calibrating microscopes

b.
measuring anxiety in rodents

c.
microbiological monitoring

d.
surgical magnification

e.
none of the above

Answer: c) microbiological monitoring

Reference:

CDC. 2003. Guidelines for Environmental Infection Control in Health-Care Facilities. http://www.cdc.gov/hicpac/pdf/guidelines/eic_in_HCF_03.pdf
Domain 4

116.
You observe the following on histology from a chimpanzee that died after suffering from a stiff and painful neck.  What is your primary differential?

a. Granulomatous inflammation

b. Toxoplasmosis

c. Taenia solium
d. Balamuthia mandrillaris
Answer: d. Balamuthia mandrillaris

References:

1) http://vp4.afip.org/wsc/wsc09/09WSC17.pdf
2) Rideout BA, Gardiner CH, Stalis IH, Zuba JR, Hadfield T, Visvesvara GS: Fatal Infections with Balamuthia mandrillaris (a free-living amoeba) in gorillas and other old world primates. Vet Pathol, 34:15-33, 1997
Domain 1; Secondary – chimpanzees (Pan troglodytes)

117.
The parasite pictured above infects which of the following laboratory animals?

a. Xenopus
b. Danio
c. Axolotyl
d. Rabbit

Answer: d; Rabbit

References: 
1)
Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds. 2002. . Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Ch. 9—Biology and Diseases of Rabbits, p. 351.

2)
Baker DG, ed. Flynn’s Parasitology of Laboratory Animals, 2nd edition. 2007. Blackwell Publishing: Ames, IA. Ch. 15—Parasites of Rabbits, p. 467. 

Domain 1, Primary Species-Rabbit (Oryctolagus cuniculus)

118.
The solid surface diagnostic assay depicted below is commonly used to measure:

a.
nonstructural viral proteins

b.
antibodies

c.
apoptosis

d.
hemolysis

e.
agglutination

Answer: b. antibodies

Reference:

http://www.protocol-online.org/prot/Immunology/ELISA/
Domain 3

119.
What is the term used for this device?

a. Identification microchip
b. Vascular access port
c. Osmotic pump
d. Security camera
e. Retina scanner
Answer: b. Vascular access port

References:

1) http://www.smiths-medical.com/catalog/implantable-ports/port-cath-implantable-venous.html
2) http://www.nc3rs.org.uk/bloodsamplingmicrosite/page.asp?id=1122
Domain 1 

120.
These two images are from a rat.  These histologic sections most likely came from what strain of rat?

a. 
Copenhagen

b. 
Brown Norway

c. 
Lewis

d. 
F-344

e. 
Gunn

Answer:  b. Brown Norway

References: 

1) Percy DH, SW Barthold. Rat (2007). In Pathology of Laboratory Rodents and Rabbits 3rd edition, p 155-156. Iowa State Press, Ames, IA.

2) Kohn DF, Clifford CB.  Biology and Diseases of Rats (2002). In Laboratory Animal Medicine 2nd edition (Fox, Anderson, Loew, and Quimby eds.), pp. 156.  Academic Press, San Diego 

Domain 1; Primary Species – Rat (Rattus norvegicus)
END OF EXAM!!!!!!!!!!!!!!!!!!!!!!!!!
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