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1.
What is the most likely cause of the depicted lesion in a macaque?
a. Porphyromonas gingivalis
b. Campylobacter jejuni
c.  Cercopithecine Herpesvirus-1
d. Shigella flexneri
e. Simian Retrovirus Type D

Answer: d. Shigella flexneri
References:

1) Armitage GC, Newbrun E, Hoover CI, Anderson JH. Periodontal disease associated with Shigella flexneri in rhesus monkeys. Clinical, microbiologic and histopathologic findings. J Periodontal Res. 1982 Mar;17(2):131-44. 
2) Armitage GC, Banks TA, Newbrun E, Greenspan JS, Hoover CI, Anderson JH. 1983. Immunologic observations in macaques with Shigella-associated periodontal disease. J Periodontal Res. 18(2): p. 139-48.
3) Brady AG and Morton, DG.  “Digestive System” in Nonhuman Priamtes in Biomedical Research: Diseases.  Edited by Bennett, BT, Abee, CR, and Henrickson, R.  1998.  Academic Press, Inc, San Diego, CA.  page 392.
Domain 1, Task 3; Primary species – Macaques (Macaca spp.)
2.
What is the mechanism of action of the compounds pictured? 

a. Alpha-2 adrenergic antagonist

b. Gamma-Aminobutyric Acid (GABA) receptor agonist

c. N-Methyl-D-Aspartate (NMDA) receptor antagonist

d. Alpha-2 adrenergic agonist

e. Dopaminergic receptor antagonist

Answer:  d. Alpha-2 adrenergic agonist
References:

1) Fish RE, Brown MJ, Danneman PJ and Karas AZ. 2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd ed.  Chapter 2 – Pharmacology of Injectable Anesthetics, Sedatives, and Tranquilizers, pp. 27-82.
2) Flecknell P. 1996.  Laboratory Animal Anaesthesia, 2nd ed.  Chapter 2 – Pre-anaesthetic Medication, pp. 7-13. 
Domain 2, Task T2

3.
Which of the following have been recommended as effective methods to euthanize the species pictured?

a. immersion of the animal in for one hour in buffered MS222

b. intracoelomic injection of MS222 with sodium pentobarbital with sodium phenytoin

c. ventral application of benzocaine (2 cm x 1 mm of 20% benzocaine gel

d. All of the above

Answer:  d.  All of the above.

Reference:

1) Torreilles, SL, McClure, DE, Green, SL.  2009.  Evaluation and refinement of euthanasia methods for Xenopus laevis.  JAALAS 48 (5) pp. 512.

Domain 2, Task 3; Secondary species- (Xenopus spp.)
4.
What is the purpose of the devices pictured below?

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
5.
What is this supply used for?

a. indicates maximum temperature reached in autoclave cycle

b. indicates minimum temperature reached in autoclave cycle

c. indicates maximum temperature reached in the rack washer cycle

d. indicates minimum temperature reached in the rack washer cycle

e. indicates maximum room temperature reached over 24 hours

Answer:  c.  indicates maximum rack washer temperature reached.
References:

1) http://www.azaalas.org/Certification/Certification/ALAT/Lectures/chap10.ppt#265,16,Environmental Monitoring

Domain 4, Task 2 or 3
6.
To which DEA schedule does this opiate drug belong?
a.
Schedule I

b.
Schedule II

c.
Schedule III

d.
Not controlled


Answer: b. Schedule II

References

1) Fox, JG, Anderson, LC, Loew, FM, Quimby, FW.  2002. Laboratory Animal Medicine, Second edition. Academic Press: San Diego, CA.  Ch. 22- Pre-anesthesia, Anesthesia, Analgesia, and Euthanasia, p 979.

2) DEA web site: http://www.deadiversion.usdoj.gov/drugs_concern/fentanyl.htm
Domain 2
7.
What is one commonly used blood collection site in the pig, as demonstrated in this image? 
a.
Femoral vein

b.
Gracilis vein

c.
Internal iliac vein

d.
Medial saphenous vein

Answer: a. Femoral vein

References:

1) Fox, JG, Anderson, LC, Loew, FM, Quimby, FW.  2002. Laboratory Animal Medicine, 2nd ed.  Academic Press: San Diego, CA.  Ch. 15 Biology and diseases of swine, p. 623

2) Sinclair technical bulletin: www.sinclairresearch.com

Domain 3; primary species - Sus scrofa
8.
When asked to help train new laboratory animal technicians at your facility, you develop a wet lab for rodent handling.  “Squeekums” is an example of _____?

a.
Replacement

b.
Refinement

c.
Enrichment

d.
Reduction

Answer: a.  Replacement

References: 

1) USDA APHIS, Animal Care Resources Guide.  Section 12.1 “Consideration of Alternatives to Painful/Distressful Procedures.  (Animal Care Policies, #12)

2) Reference:  USDA, AWIC, replacement website:  http://awic.nal.usda.gov/nal_display/index.php?info_center=3&tax_level=2&tax_subject=183&level3_id=0&level4_id=0&level5_id=0&topic_id=1093&&placement_default=0


Domain 6
9.
These two images are histological tissue sections taken from a macaque that was experimentally infected with SIV.  The depicted images are characteristic of a secondary infection with:

a.
Mycobacterium tuberculosis
b.
Simian virus 40 (SV40)

c.
Macacine herpesvirus 5 (rhesus rhadinovirus)

d.
Cercopethecine herpesvirus 9  (simian varicella virus)

e.
Macacine herpesvirus 3 (rhesus cytomegalovirus)

Answer: b. Simian virus 40 (SV40)
References:
1) Simon, MA. 2008.  Polyomaviruses of Nonhuman Primates: Implications for Research. Comp Med 58(1): 51-56

2) Bernacky BJ, SV Gibson, ME Keeling, CR Abee. Nonhuman Primates (2002). In Laboratory Animal Medicine 2nd edition (Fox, Anderson, Loew, and Quimby eds.), pp. 751.  Academic Press, San Diego

Domain 1; Primary species – Rhesus Macaque (Macaca mulatta)
10.
What is the primary use of cysteine, as it pertains to the use of this animal in research?  

a.
Induction of ovulation

b.
Induction of spermatogenesis

c.
Embryo incubation solution

d.
Removal of embryo jelly coat

e.
Anesthesia for removal of oocytes

Answer: d.  Removal of embryo jelly coat
References:
1) O’Rourke DP, Schultz TW. Biology and Diseases of Amphibians (2002). In Laboratory Animal Medicine 2nd edition (Fox, Anderson, Loew, and Quimby eds.), pp. 811-812.  Academic Press, San Diego
2) Godfrey EW, Sanders GE.  Effect of Water Hardness on Oocyte Quality and Embryo Development in the African Clawed Frog (Xenopus laevis).  Comp Med 54(2): 170-175
Domain 3; Secondary Species – African Clawed Frog (Xenopus laevis)
11.
The piece of equipment pictured below can be used for all of the following procedures EXCEPT:

a. Changing cages

b. Conducting minor animal procedure

c. Conducting procedure associated with injectable anesthesia 

d. Conducting procedure assessment with gaseous anesthesia

e. None of the above

Answer: d. Conducting procedure assessment with gaseous anesthesia

References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA, p 941-942
2) BMBC (CDC) appendix A (4th ED)

Domain 4

12.
According the 2007 AVMA Guidelines on Euthanasia, the use of the equipment pictured below for the euthanasia of rodents without prior anesthesia or sedation is?

a. Prohibited

b. Conditionally acceptable

c. Acceptable

d. Unacceptable

Answer:  b. Conditionally acceptable
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 5, Task T2

13.
These cages depicted in the picture below have 4.2 sq. ft. of floor space and the partitions and floors are removable.  You have two rhesus monkeys that you must house in this rack.  Monkey #1 weighs 10.5 kg and monkey #2 weighs 12.3 kg. They are not compatible to pair house. What is the best configuration to house the two monkeys in this rack?
a. Pull partitions and provide each monkey horizontal access to two cages
b. Pull the floor partitions and provide each monkey vertical access to two cages
c. Maintain in single cages 
d. Maintain in single cages and seek approval from the IACUC

e. Maintain in single cages and have the attending veterinarian write an exemption

Answer: a. Pull partitions and provide each monkey horizontal access to two cages

Reference: 
2) 9 CFR, Chapter 1, Subchapter A, Part 3.80 (b)

Domain 5, Task 1, K1; Primary Species- Macaques (Macaca spp.)
14.
The environmental parameters shown above are NOT appropriate for which of the following species?

a. 
Meriones unguiculatus
b. 
Rattus norvegicus
c. 
Macaca fascicularis 
d. 
Oryctolagus cuniculus

e. 
Cricetulus griseus
Answer:  d. Oryctolagus cuniculus
References: 

1) National Research Council 1996.  The Guide for the Care and Use of Laboratory Animals.  National Academy Press, Washington, D.C..  Chapter 2 – Animal Environment, Housing, and Management, pg. 32. 

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

Domain 4; Primary Species – Rabbit (Oryctolagus cuniculus)
15.
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 pp. 512

Domain 1.8; Secondary species- ferret  (Mustela putorius furo)
16.
An outbreak of skin disease is reported in an investigator-run satellite colony of Xenopus tropicalis.  These photographs illustrate the gross clinical signs (A) and a stained impression smear (B) made from one of the lesions. Choose the best diagnosis.
a. Acute dermatitis due to a gram-negative rod, Aeromonas hydrophila.

b. Chronic dermatitis due to a fungus, Saprolegnia or Mucor sp.

c. Acute dermatitis due to an infection with Frog Virus 3 (iridovirus).

d. Subacute dermatitis due to Chlamydia psittaci.

Answer:  a.  Acute dermatitis due to a gram-negative rod, Aeromonas hydrophila.
References: 

1) Wright, KM  and Whitaker, BR, Eds.   Amphibian Medicine and Captive Husbandry.   Kreiger Publishing Company. Malabar, FL. 2001.  Chapter 13: Bacterial Diseases, pp. 161-166.

2) Wu M, Gerhart J.  Raising Xenopus in the laboratory.  Methods Cell Biol. 1991; 36: 11-12.
3) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 17 pp. 815.

Domain 1, Task 3; Secondary Species- African Clawed frog (Xenopus spp.)
17.
A dog underwent an experimental procedure that required post-operative immobilization of the distal limb using a rigid cast.  Recovery and post-operative care were uneventful.  Weeks after the surgery, moisture was noted on the caudal aspect of the cast.   Though the dog remained bright, alert, and ambulatory with continued good appetite, the cast was removed for physical examination.  The gross appearance of the lesion that was under the cast is illustrated in (A) and a biopsy of the lesion in (B).  This lesion represents:
a. Acral lick granuloma 

b. Fibrosarcoma arising in an area of chronic inflammation

c. Canine cutaneous histiocytoma

d. Granulation tissue secondary to pressure-induced necrosis (cast sore)

Answer:  d. Granulation tissue secondary to pressure-induced necrosis (cast sore)
References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA, Chapter 11, pp. 433-445.
2)  McGavin, MD and Zachary, JF,  Eds. Pathologic Basis of Veterinary Disease. Fourth edition. Mosby Elsevier. St. Louis, MO.  Chapter 4: Chronic inflammation and wound healing, pp 183-184.  2007.

Domain 1, Task 1 or 3; Primary Species- dog (Canis familiaris)
18.
The animal depicted in this photo is an important animal model in the study of what infectious agent?

a. Leptospira interrogans

b. Respiratory Syncytial Virus (RSV)

c. Yersinia pseudotuberculosis

d. Mycobacterium tuberculosis

Answer:  b. Respiratory Syncytial Virus (RSV)
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. 270.

2. Prince, GA. 1994. The Cotton rat in Biomedical Research. Animal Welfare Information Center Newsletter, Vol. 5 (2).
Domain 3, Task T2; Tertiary species- other rodents (Sigmodon hispidus)
19.
What does the instrument depicted measure?
a. radiography

b. ultrasonography

c. bone densitometry

d. computed tomography

e. bioluminescence

Answer:   e.
bioluminescence
References:  
1) http://www.caliperls.com/products/optical-imaging/ivis-spectrum.htm
2) S. Woolfenden, H. Zhu, A. Charest   A Cre/LoxP conditional luciferase reporter transgenic mouse for bioluminescence monitoring of tumorigenesis Genesis 2009 Oct;47(10):659-66.

Domain 3, Task 3

20.
The use of this piece of equipment in laboratory animals can be associated with what problems?

a. Granuloma formation

b. Mesenchymal tumors

c. Traumatic excoriation

d. RFID battery failure

Answer:  b. Mesenchymal tumors
References:

1) Calvez SE, Perron-Lepage, Burnett R. 2006.  Subcutaneous micorchip-associated tumors in B6C3F1 mice:  A retorspective study to attemt to determine their histogenesis.  Exp Toxicol Pathol 57: p. 255-265.

2) Elcock LE, Stuart BP, Wahle BS et al. 2001. Tumors in long-term rat studies associated with microchip animal identification devices. Exp Toxicol Pathol 52: p. 483-491.
Domain 4, Task T2 

21.
The animals shown in this photo can be humanely euthanized by:
a. 5 minute exposure to CO2 

b. Freezing

c. Chilling and decapitation

d. Immersion in fixative

Answer: c. Chilling and decapitation.

References:

1. http://oacu.od.nih.gov/ARAC/Euth_Feti-Neonates_101007Fnl.pdf
2. AVMA Panel on Euthanasia, 2007.
3. Pritchett K, Corrow D, Stockwell J, Smith A. 2005. Euthanasia of neonatal mice with carbon dioxide. Comp Med. 55(3): 275-81. 

Domain 2, Primary Species – mouse (Mus musculus)
22.
According to the Ag Guide, what can be disposed of by placing them in the above equipment:
a. day old chicks

b. fertilized chicken eggs

c. fertilized reptile eggs

d. amphibians

Answer: b. fertilized chicken eggs
References:  
1. Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching (the Ag Guide), Federation of Animal Science Societies, First Revised Edition, January 1999 (Adopted January 1999) FASS, 111 North Dunlap Avenue, Savoy. P. 64.
Domain 5, tertiary species – chicken (Gallus gallus domesticus) 

23.
The following waveform is valuable in the assessment of what parameter of an anesthetized patient? 
a. Circulation

b. Ventilation

c. Oxygenation

d. Cardiac output

Answer:  b.  Ventilation

References:  

1.  Fish, RE, Brown, MJ, Danneman, PJ, Karas, AZ, eds.  2008.  Anesthesia and Analgesia in Laboratory Animals, 2nd edition. Chapter 6, Monitoring of Anesthesia, p. 178. Academic Press:  San Diego.  

2. Muir, W.W., Hubbell, J.A.E., eds.  1995.  Handbook of Veterinary Anesthesia, 2nd edition.Chapter 15, Patient Monitoring During Anesthesia, p. 231 Mosby:  St. Louis.
Domain 2

24.
This apparatus may be used in the phenotyping of genetically modified rodents.  It is used to assess what? 
a. Depression

b. Spatial memory

c. Coordination

d. Learning

e. Anxiety

Answer:  d.  Learning

References:  

1) Pritchett, K, Mulder, GB.  2004.  Operant Conditioning.  Contemp Top Lab Anim Sci 43:35-36.

2) Crawley, JN. 2003. Overview:  Behavioral Phenotyping of Rodents. Comp Med 53:140-146.
Domain 3

25.
The genotype of coat color expression of the pictured mice could be:

a. AAbbCCDD

b. AABBccDD

c. aabbCCDD

d. AAbbCCdd

Answer b. AABBccDD
References:

1. The Coat Colors of Mice, Model for Mammalian Gene Action and Interaction Willys K. Silvers Springer Verlag. 1979.  Adapted for the Web by:Mouse Genome Informatics The Jackson Laboratory Bar Harbor, Maine June 2003 Revised January 2008

2.  Steingrímsson E, Copeland NG, Jenkins NA. 2006. Mouse coat color mutations: from fancy mice to functional genomics. Dev Dyn.  Sep;235(9):2401-11
Domain 3, primary species – mice (Mus musculus)

26.
The type of pig shown in (A) 
a. requires lower energy and higher fiber diets to control obesity than those in (B) 
b. has a lean body weight two fold less than those in (B)
c. can be restrained in a Panepinto sling while that in (B) cannot

d. is in the family, Artiodactyla.

Answer: a. requires lower energy and higher fiber diets to control obesity than those in (B)

References:

1.  Fox, J. , L. C. Anderson, F.M. Loew, F. W. Quimby. 2002. Laboratory Animal Medicine. p. 616-626 Academic Press. San Diego.
2.  C. Guillerm-Regost, I. Louveau, S. P. Sébert, Marie Damon, M. M. Champ and F. Gondret.. 2006. Cellular and Biochemical Features of Skeletal Muscle in Obese Yucatan Minipigs. Obesity (2006) 14, 1700–1707.

Domain 4, Primary species – pig (Sus scrofa domestica)

27.
 The piece of equipment shown above can be used to:
a. clean and sanitize rabbit cages
b. clean and sanitize rodent cages 

c. dump dirty bedding and contain allergens

d. sterilize equipment

Answer: b. clean and sanitize rodent cages

References: 

1.  Fox, J. , L. C. Anderson, F.M. Loew, F. W. Quimby. 2002. Laboratory Animal Medicine. p. 932-934. Academic Press. San Diego.

2. Fox, J. Barthold, S.W., Davisson, M.T., Newcomer, C.E., Quimby, F.W., Smith, A.L. 2007. The mouse in biomedical research: Normative biology, husbandry, and models. Volume 3. P. 302-304. Elsevier, Inc., Oxford.
Domain 4
28.
Assuming the same types of bedding, numbers of animals, and frequency of cage changes, the caging system shown in (C)
a. results in higher humidity than that in (B)

b. decreases intracage humidity and ammonia when compared to (B)

c. increases potential cage to cage transmission of aerosol agents when compared to (A) or (B)

d. decreases density of caging in a room when compared to (A) but not (B). 

Answer: b. decreases intracage humidity and ammonia when compared to (B)

References:  

1. Gonder JC, Laber K. 2007. A Renewed Look at Laboratory Rodent Housing and Management. ILAR J 48:29-36.

2. Fox, J. , L. C. Anderson, F.M. Loew, F. W. Quimby. 2002. Laboratory Animal Medicine. p. 943. Academic press. San Diego.

Domain 4

29.
The strain of mouse is:
a. C57Br, the first inbred strain of mouse developed by C.C. Little 

b. SWR, the first outbred strain of mouse developed by L. Pasteur 

c. DBA, the first inbred strain of mouse developed by C. C. Little 

d. DBA, the first congenic strain of mouse J. D. Watson 

Answer: c. DBA, the first inbred strain of mouse developed by C. C. Little

References:  

1.  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Chapter 3, p. 36. Academic Press, San Diego..
2. Fox, J.G., Barthold, S.W., Davisson, M.T., Newcomer, C.E., Quimby, F.W., and Smithe A.L.  2007. The mouse in Biomedical Research, History, Wild Mice and Genetics, 2nd Ed., Chapter 1., p. 4, Elsevier, Inc. Burlington..  
Domain 6. Primary species – mouse (Mus musculus)
30.
You observe these lesions at necropsy on a macaque. What is the most likely eitiology? 
a. Mycobacterium tuberculosis

b. Pneumocystis carinii

c. Pneumonysis simicola

d. Toxoplasma gondii 

e.
Neisseria catarrhalis
Answer:  a. Mycobacterium tuberculosis

References: 

1) Bennett BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research: Diseases.  Academic Press, San Diego, CA, Chapter 7. Respiratory diseases. pp. 291-293. 
2) Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter 16 - Nonhuman primates p. 738-742.

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

31.
The mechanism of action of this drug is:
a. stimulating mu receptors

b. blocking the action potential of axons by preventing the influx of sodium ions

c.  inhibiting the production of kinins or prostaglandins

d. central mediated depression of the frontal cortex

Answer: b. blocking the action potential of axons by preventing the influx of sodium ions

References:

1.  Guidelines for the Assessment and Management of Pain in Rodents and Rabbits.  ACLAM position statement.  July 2006. http://www.aclam.org/print/position_pain-rodent-rabbit.pdf
2. G.R. Strichartz. 1981. Current Concepts of the Mechanism of Action of Local Anesthetics. Journal of Dental Research, Vol. 60(8): 1460-1467.
Domain 2

32.
Which of the following is not a potential outcome of acute infection with the above depicted virus (scale bar = 50nm)?

a. Persistent infection and viral shedding in Rag1-/- mice

b. Rapid (1-2 weeks) viral clearance by C57BL/6 mice

c. Exacerbation of inflammatory bowel disease in mice concurrently infected with Helicobacter bilis
d. Intermediate (3-4 weeks) viral clearance in Rag1/STAT1 double knockout mice

Answer:  b. Rapid (1-2 weeks) viral clearance by C57BL/6 mice

References:

1) Antibody Is Critical for the Clearance of Murine Norovirus Infection. 2008, J. virol. 82(13): 6610-7

2) Murine Norovirus: An Intercurrent Variable in a Mouse Model of Bacteria-Induced Inflammatory Bowel Disease. 2008. CM. Med. 58(6): 522-33

STAT1-Dependent Innate Immunity to a Norwalk-Like Virus. 2003. Science. 299: 1575-8

Domain 1, Primary Species – mouse (Mus musculus)

33.
Identify the pictured organism found in wild and captive baboons (Papio cynocephalus anubis)
a. Ascaris lumbricoides
b. Trichuris trichiura
c. Capillaria hepatica
d. Schistosoma mansoni
e. Enterobius vermicularis
Answer:  b. Trichuris trichiura
References:

1) Efficacy of Fenbendazole and Milbemycin Oxime for Treating Baboons (Papio cynocephalus anubis) Infected with Trichuris trichiura. 2007. JAALAS. 46(2):42-5
2) Efficacy of Fenbendazole Formulated in a Commercial Primate Diet for Treating Specific Pathogen-free Baboons (Papio cynocephalus anubis) Infected with Trichuris trichiura. 2008. JAALAS. 47(6):51-5
Domain 1, Secondary Species – baboon (Papio sp.)

34.
Which organism can cause the following lesions seen here in this hamster?

a. Clostridium piliforme

b. Lymphochoriomeningitis virus

c. Hamster Polyomavirus (HaPV)

d. Lawsonia intracellularis

e. Corynebacterium paulometabulum

Answer: a. Clostridium piliforme

Reference:

1) Laboratory Animal Medicine, 2nd Ed 2002. JG Fox, LC Anderson, FM Loew, Quimby FW. Elsevier, San Diego, CA, Ch. 5, pg 183-184

Domain 1, Secondary Species – hamster (Mesocricetus auratus)
35.
What is the name of the test in rabbits which is rarely performed today because of replacement with an alternate test using the fluid collected from this animal?

a. Limulus Amebocyte Lysate Assay
b. FETAX Mitogen Screening Assay
c. Pyrogen test
d. Skin irritancy test

e. Draize test

Answer:  c. Pyrogen test
References:  

1) Van Noordwijk J, et al. Comparison of the limulus amebocyte lysate (LAL) test with the rabbit test: false positives and false negatives. Dev Biol Stand. 1977; 34:39-43.
2) Nakagawa Y, et al. 2002. Evaluation of the In Vitro Pyrogen Test System Based on Proinflammatory Cytokine Release from Human Monocytes: Comparison with a Human Whole Blood Culture Test System and with the Rabbit Pyrogen Test. Clinical and Diagnostic Laboratory Immunology, Vol. 9, No. 3, pp. 588-597.
Domain 3, Primary Species – rabbit (Oryctolagus cuniculus)
36.
What is the strain of the mouse in the picture?

a) Nude


b) Hairless SCID


c) SKH1 hairless


d) Hairless Rhino


e) Hairless Sharpei

Answer:  d. Hairless Rhino

References: 

1) Handbook on genetically standardized mice. The Jackson Lab 1971.

2) The thymus of the hairless rhino-j (hr/hr-j) mice. J Anat. 2001 April; 198(Pt 4): 399–406.
Domain 3, Primary Species – mouse (Mus musculus)

37.
The image shows a characteristic bacterial lesion. Which laboratory animal species has been used as a model for this disease due to its similarity to humans in its manifestation – specifically that of granulomatous and necrotizing lymphadenitis?
a. Macaca mulatta

b. Mus musculus

c. Cavia porcellus

d. Meriones unguiculata

e. Rattus norvegicus

Answer:  c. Cavia porcellus

References:

1) Pathogenesis of Experimental Tuberculosis in Animal Models. 1996, Curr. Top. Microbiol. Immunol. 215:157-79

2) The Guinea Pig as a Model of Infectious Disease. 2008. CM. 58(4):324-40

3) Location of Persisting Mycobacteria in a Guinea Pig Model of Tuberculosis Revealed by R207910. 2007. Antimicrob Agents Chemother. 51(9):3338-45

Domain 3, secondary species (Cavia procellus)
38.
In mice, the above organism can develop and cause which of the following clinical signs?

a. Dyspnea

b. Ophthalmitis

c. Orchitis

d. Pruritis of the head and neck

e. Intussusception

Answer: e. Intussusception
Reference: 

1) Laboratory Animal Medicine, 2nd Ed 2002. JG Fox, LC Anderson, FM Loew, Quimby FW. Elsevier, San Diego, CA. Ch. 3, pg 101

Domain 1, Primary Species – mouse (Mus musculus)

39.
The following induced lesion was seen in a pig at necropsy.  The animal was most likely in a __________ study.
a. Tumor

b. Cardiovascular

c. Inflammatory disease

d. Infectious disease 

Answer b. Cardiovascular

References:

1) Lee, KT, Kim, DN, Thomas WA: Atherosclerosis in Swine : In Swine in Cardiovascular Research Vol 2,ed Stanton HC, and Mersmann HJ, CRC Press, pp33-49, 1986
2) Prescott MF, McBride CH, Hasler-Rapacz J, Von Linden J, Rapacz J. 1991.Development of complex atherosclerotic lesions in pigs with inherited hyper-LDL cholesterolemia bearing mutant alleles for apolipoprotein B. American Journal of Pathology 139:139-147.

Domain 1, Task 1 or 2; Primary Species- pig (Sus scrofa)

40.
Under the Controlled Substances Act, what federal DEA (drug enforcement administration) schedule is this compound listed?
a. Schedule II

b. Schedule III

c. Schedule IV

d. Schedule V

e. It is not a controlled substance with the DEA
Answer:  e.
It is not a controlled substance with the DEA
References:

1) http://www.deadiversion.usdoj.gov/drugs_concern/tramadol.htm
2) http://www.prescriptiondrug-info.com/topics/tramadol/
Domain 2, Task 2
41.
The picture below depicts the Bovine Corneal Opacity and Permeability (BCOP) assay.  This assay is used for what purpose?

a. test corneal transplant viability

b. screen for Infectious Bovine Keratoconjunctivitis (IBK)
c. ocular safety testing

d. test corneal vascularization

Answer:  c. ocular safety testing
References:

1) Hood E. 2008. Alternative Test Models:  Ocular safety Assays Accepted. Environ Health Perspect 116 (9): p. A381.
2) Current Status of In Vitro Test Methods for Identifying Ocular Corrosives and Severe Irritants: Bovine Corneal Opacity and Permeability Test Method. National Toxicology Program (NTP) Interagency Center for the Evaluation of Alternative Toxicological Methods (NICEATM). March 2006. http://iccvam.niehs.nih.gov/methods/ocutox/ivocutox/ocu_brd_bcop.htm
Domain 3, Task T2

42.
Which airborne contaminant was found to differ in concentration between dirty cage and clean cage days in a rabbit room? 

a. particulate

b. endotoxin
c. ammonia
d. carbon dioxide
e. rabbit salivary protein

Answer:  c.  ammonia

Reference:

1) Ooms, TG, Artwohl, JE, Conroy, LM, Schoonover, TM, Fortman, JD.  2008.  Concentration and emission of airborne contaminants in a laboratory animal facility housing rabbits.  JAALAS, 47(2) pp. 39.

Domain 4, Task 4.11; primary species- rabbit (Oryctolagus cuniculus)
43.
The Biological Safety Cabinet depicted in the picture below is what type?

a. Class IIB

b. Class III

c. Class IV

d. Class IIA

Answer:  b. Class III
References:

1) Biosafety in Microbiological and Biomedical Laboratories (BMBL), 5th ed.. 2007. U.S. Department of Health and Human Services, Public Health Service - Centers for Disease Control and Prevention and National Institutes of Health, U. S. Government Printing Office, Washington, DC.

2) Intro to Biological Safety Cabinets – The Baker Company: http://www.bakerco.com/resources/intro.php

Domain 5, Task T3

44.
Which of the following clinical signs are present when adult immunocompromised mice are infected with the depicted pathogen?
a. None, asymptomatic
b. Upper respiratory disease
c. Generalized lymphadenopathy
d. Inflammatory bowel disease
Answer: d.  Inflammatory bowel disease
References: 

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

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. 88.

Domain 1; Primary Species – Mouse (Mus musculus)
45.
Approximately 5 days after arrival in the animal facility, the animal caretaker notifies the veterinarian that the pig has presented with the lesions depicted here.  What is the most likely etiology?
a. Streptococcus suis
b. Haemophilus parasuis
c. Erysipelothrix rhusiopathiae
d. Salmonella choleraesuis
e. Aujeszky’s disease
Answer:  c. Erysipelothrix thusiopathiae
References:

Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002. Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 15 – Biology and Disease of Swine – page 632.
Domain 1; Primary Species - Swine (Sus scrofa)

46.
You evaluate a mouse with scaly skin, regional hair loss, abrasions, and ulcerations. When examining microscopically a skin scraping from this mouse, you observe the pictured mite. Which of the following mites did you identify?  
a. Myobia musculi

b. Myocoptes musculinus

c. Radfordia affinis

d. Radfordia ensifera

e. Psorergates simplex 

Answer: b.  Myocoptes musculinus
References: 

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mice, p. 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.103.

Domain 1; Primary Species – Mouse (Mus musculus)
47.
The apparatus depicted can be used most reliably to screen for which of the following parasites?
a. Syphacia obvelata
b. Aspiculuris tetraptera

c. Myobia musculi

d. Radfordia affinis

Answer:  b.  Aspicularis tetraptera
References:  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. 100-104.
Domain 1; Primary Species (Rat and Mouse)
48.
A rabbit presents with neurological symptoms and is euthanized. Histopathology reveals granulomatous lesions in the kidney as well as granulomatous encephalitis. What is the most likely etiology?

a. Coronavirus
b. Encephalitozoon cuniculi

c. Eimeria stiedae
d. Pasteurella multocida
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, pp. 339-340, 345-348.

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 6 – Rabbit, pp. 261-262, 264-267, 288-292.

Domain 1; Primary Species - Rabbit (Oryctolagus cuniculus)
49.
The clinical signs depicted in this slide were most likely caused by:
a. Chirodiscoides caviae 

b. Cryptosporidium wrairi

c. Chirodiscoides caviae
d. Paraspidodera uncinata

e. Trixacarus caviae
Answer: e. Trixacarus caviae
References:

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 5 – Guinea Pig, pp. 234-237.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 6 – Biology and Diseases of Guinea Pigs, pp. 224-228.
3) Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Biology and Medicine of Rabbits and Rodents, 5th Ed. p. 254.

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

50.
An immunodeficient mouse presents with dyspnea, hunching, and wasting. Necropsy reveals non-collapsed lungs, with rubbery consistency and pale, patchy areas of consolidation. Microscopy shows the following lesion. What is the most likely etiology?
a. Cryptosporidium muris
b. Pneumonia virus of mice
c. Sendai virus
d. Pneumocystis murina

Answer: e. Pneumocystis murina
References: 

1) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 1 – Mouse, pp. 36-38, 82-84, 88.

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. 69-72, 96-99
3) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL, eds.  2007.  The Mouse in Biomedical Research, 2nd edition, Volume 2 – Diseases.  Academic Press: San Diego, CA.  Chapter 20 – Fungal Diseases in Laboratory Mice, p. 509.
Domain 1; Primary Species – Mouse (Mus musculus)
51.
An aged Fischer 344 rat presents depressed, pale and icteric. Necropsy reveals a markedly enlarged spleen and some hepatomegaly and lymphadenopathy.  The slide depicts an impression smear. What is the most likely etiology?
a. Salmonellosis

b. Large granular lymphocytic leukemia

c. Tyzzer’s disease

d. Rotavirus

e. Histiocytic sarcoma

Answer: b. Large granular lymphocytic leukemia
References: 
1) Suckow MA, Weisbroth SH, Franklin CL, eds.  2006.  The Laboratory Rat, 2nd edition.  Elsevier Academic Press: San Diego, CA.  Chapter 14 – Neoplastic Disease, pp. 497-498. 

2) Percy DH and Barthold SW.  2007.  Pathology of Laboratory Rodents and Rabbits, 3rd ed.  Blackwell Publishing: Ames, Iowa.  Chapter 2 – Rat, pp. 135-136, 138-141, 69-171.

3) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 4 – Biology and Diseases of Rats, pp. 135-138, 147, 155-156.

Domain 1; Primary Species – Rat (Rattus norvegicus)

52.
The items pictured in this slide are an essential aspect of what component of a recirculating system for zebrafish?  
a.
Pump

b.
Biofilter

c.
Recirculator

d.
pH meter

Answer:  b. Biofilter

References: 

1) Guidelines for the uses of fishes in Research. http://iacuc.ucsd.edu/PDF_References/Fishes.PDF    

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

Domain 4, Task 2; Secondary Species – Zebrafish (Danio rerio)
53.
The MD-PVC rat (pictured) can be used as a model for teaching:

a.
intubation

b.
blood collection

c.
injections

d.
microsurgery

Answer: d. microsurgery

Reference:

1) Braintree Scientific Catalog, http://www.braintreesci.com/Products/default.asp 

Domain 6
54.
Which of the species shown have a gestational period of 42+/- 2 days?

a. 
A

b. 
B

c. 
C

d. 
D

Answer:  d. D (ferret)

References: 

1) Quesenberry KE, Carpenter JW, eds.  1998.  Ferrets, Rabbits, and Rodents: Clinical Medicine and Surgery.  Academic Press, San Diego, CA.  Section 1 – Ferrets. Chapter 1 – Basic Anatomy, Physiology, and Husbandry, pg. 9. 

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, pg. 485. 

Domain 1; Secondary Species – Ferret (Mustela putorius furo)
55.
The area denoted by the red box depicts which of the following nociceptive processes?
a. 
Transmission and perception.

b. 
Transduction and transmission

c. 
Transduction and perception

d. 
Projection and transmission

e. 
Projection and perception

Answer:  b. Transduction and transmission

References: 

1) Fish RE, Brown MJ, Danneman PJ, Karas AZ eds.  2008.  Anesthesia and Analgesia in Laboratory Animals. 2nd edition. Academic Press, San Diego, CA.  Chapter 1 – Anatomy, Physiology, and Effects of Pain, pp. 5-6. 

Domain 2
56.
Which of the following is currently classified as a CITES Appendix I species?
a. 
A

b. 
B

c. 
C

d. 
D

Answer:  b. B (Saguinus oedipus)

References: 

1) Convention on International Trade in Endangered Species of Wild Fauna and Flora. Appendices I, II, and III. http://www.cites.org/eng/app/appendices.shtml 

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. 682. 

Domain 5; Secondary Species – Cotton-top tamarin (Saguinus oedipus)
57.
The NHP in this image is most likely to serve as an intermediate host for a parasite belonging to which of the following genera?
a.  
Prosthenorchis
b.  
Porocephalus
c.  
Gigliolella
d.  
Armillifer
e.  
Oesophagostomum
Answer: b.  Porocephalus 

References: 

1) Toft JD, and Eberhard ML.  1998.  Parasitic Diseases.  In Nonhuman Primates in Biomedical Research-Diseases (Bennett, Abee, and Henrickson eds.).  p. 177.  Academic Press, San Diego

2) Hrapkiewicz K, Medina L, and Holmes D.  1998.  Nonhuman Primates. In Clinical Laboratory Animal Medicine; An Introduction 2nd Ed. p. 235.  Iowa State University Press, Ames

Domain 1, K3; Secondary species - Squirrel Monkey (Saimiri sp.)

58.
The anatomic structure depicted in this slide is commonly utilized in which of the following areas of research?
a. oncology/carcinogenesis

b. microcirculation

c.
vascular smooth muscle function

d.
all of the above
Answer: d.  all of the above

References: 

1) Trentin JJ.  1987.  Experimental Biology:  Use in Oncological Research.  In Laboratory Hamsters (Van Hoosier and McPherson eds.).  p. 202.  Academic Press, San Diego

2) Hankenson FC and Van Hoosier GL.  2002.  Biology and Diseases of Hamsters.  In Laboratory Animal Medicine 2nd ed. (Fox, Anderson, Loew, and Quimby eds.).  p. 170.  Academic Press, San Diego

Domain 3, K3; Secondary species- Syrian hamster (Mesocricetus auratus)
59.
In response to a 1989 outbreak of the agent depicted in this slide the CDC issued additional control measures for the importation of which of the following nonhuman primate species?

a.  
Macaca fascicularis and Chlorocebus aethiops 

b.  
Macaca fascicularis, Macaca mulatta, and Chlorocebus aethiops
c.  
Macaca fascicularis, Macaca mulatta, and Macaca nemestrina
d.  
Macaca mulatta and Chlorocebus aethiops
e.  
Macaca mulatta, Chlorocebus aethiops, and Papio anubis
Answer: b.  Macaca fascicularis, Macaca mulatta, and Chlorocebus aethiops
References: 

1) CDC. 1990.  Requirement for a special permit to import cynomolgus, African green, or rhesus monkeys into the United States.  Federal Register 77:15210  

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

Domain 5, K1; Primary species- Macaques and Tertiary species-African green monkey (Chlorcebus aethiops)
60.
What does this piece of equipment measure?  
a.  
Spinal mediated response to noxious stimulation
b.  
Spatial learning and memory
c.  
Anxiety
d.  
Echocardiography
Answer: a Spinal mediated response to noxious stimulation
References: 

1) Mulder GB and Pritchett K. 2004.  Rodent Analgesiometry: The Hot Plate, Tail Flickand Von Frey Hairs.  Cont Topics 43(3)  

2) Crawley, J. N. 2001. Current protocols in neuroscience. J. Wiley, NewYork.

Domain 2, K1
61.
The rabbit depicted in this image also presented with enlarged cervical lymph nodes, epidermal hyperkeratosis, and mucocutaneous ulceration of the prepuce.  What is the etiologic dignosis?

a.
Papillomavirus infection 

b. 
Treponematosis 

c. 
Treponema pallidum 
d. 
Herpesvirus cuniculi 
Answer: b. Treponematosis 
References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA. Chapter 9-Biology and Diseases of Rabbits pp. 343-344.

2) Percy DH and Barthold, SW, eds. 2007.  Pathology of Laboratory Rodents and Rabbits, 3rd edition.  Blackwell Publishing: Victoria, Australia. Chapter 6-Bacterial Infections of Rabbits, pp. 282-283.

Domain 1; Primary Species - Rabbit (Oryctolagus cuniculus)
62.
According to the 2007 AVMA Guidelines on Euthanasia, which of the following methods of euthanasia is conditionally accepted for this species?
a. 
CO2

b. 
CO

c. 
Barbiturates

d. 
Cervical dislocation

Answer d: Cervical dislocation
References:
1) American Veterinary Medical Association. 2007.  AVMA Guidelines on Euthanasia.  Pg. 14

2) Rollin BE and Lynne KM.  1995. The Experimental Animal in Biomedical Research Vol. 2: Care, Husbandry, and Well-being. An Overview by Species. CRC Press, Boca Raton, Florida.  Handling of Poultry. PP 214-216.

Domain 2; Tertiary Species-Chicken (Gallus domesticus)
63.
In a recent article, the effects of 2 different types (vocal versus instrumental) and 2 genres (classical vocal versus ‘easy-listening’ vocal) of music on social behavior of this species was measured.  What were the effects of instrumental music on both male and females?
a. 
Decreased affiliative behavior in males and females

b. 
Increased affiliative behavior in both male and females

c. 
Increased reproductive performance of both male and females.

d. 
Decreased behavioral testing performance of both male and females

Answer: b. Increased affiliative behavior in both male and females 

References:

1) Idean EN., Fritz J, Howell S, and Murphy J. 2007. Effects of Two Types and Two Genre of Music on Social Behavior in Captive Chimpanzees (Pan troglodytes). JAALAS 46(1): p66-70.

2) Howell S, Schwandt M, Fritz J, Roeder E, Nelson C. 2003. A stereo music system as environmental enrichment for captive chimpanzees (Pan troglodytes). Lab Anim 32: p31–36.

Domain 4; Tertiary Species - Chimpanzee (Pan troglodytes)
64.
During a routine physical examination of a cat, an animal care technician was scratched.  Two days later, the technician presented with a lesion similar to the one in this photo.  What is the most likely etiology of this skin lesion?
a. 
Coxiella burnetti 
b. 
Mycobacterium avium 
c. 
Bartonella epidermidis 
d. 
Bartonella henselae 

Answer: d. Bartonella henselae 
References:
1) National Research Council. 2007. Occupational Health and Safety in the Care and Use of Research Animals.  National Academic Press,    Washington, DC.  Chapter 4-Allergens. PP  51-59.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition. Academic Press: San Diego, CA.  Chapter12-Domestic Cats as Laboratory Animals. Pp 478-480.

Domain 5; Primary Species - Feline (Felis domesticus)
65.
A recent article described successful training of rhesus macaques for the procedure shown.  Which methodology is depicted here?
a. 
Positive punishment

b. 
Negative punishment

c. 
Positive reinforcement

d. 
Negative reinforcement

Answer: c. Positive reinforcement

References:

1) Coleman K, Pranger L, Maier A, Lambeth SP, Perlman JE, Thiele E, Schapiro SJ. 2008. Training Rhesus Macaques for Venipuncture Using Positive Reinforcement Techniques: A Comparison with Chimpanzees. JAALAS 47(1):37-41.
2) National Research Council. Guide for the Care and Use of Mammals in Neuroscience and Behavioral Research. 2003. Washington (DC): National Academies Press. Chapter 9 Behavioral Studies. p.124.
Domain 3; Primary Species-Rhesus Macaque (Macaca mulatta)
66.
What is the name of the equipment depicted and for what behavior is it used to assess?


a.  
Skinner box; anxiety

b.  
Skinner box; learned helplessness

c.  
Skinner box; analgesia

d.  
Shuttle box; anxiety

e.  
Shuttle box; learned helplessness

Answer: e. Shuttle box; learned helplessness

References:

1) Mulder GB, Pritchett K. 2004. Rodent Models of Depression. Contemporary Topics 43(6): 52-54.

Domain 3, K2; Primary Species-Mouse (Mus musculus), Rat (Rattus norvegicus)
67.
Use of the depicted equipment is helpful when intubating which of the following species, and for what reason?


a. 
Bos taurus; dental speculum used to open the mouth and protect the endotracheal tube from damage

b.  
Sus scrofa; dental speculum used to open the mouth and visualize the laryngeal opening

c. 
Canis familiaris; dental speculum used to open the mouth and protect the endotracheal tube from damage

d. 
Pan troglodytes; dental speculum used to open the mouth and visualize the laryngeal opening
Answer: a. Bos taurus; dental speculum used to open the mouth and protect the endotracheal tube from damage
References:

1) Fish RE, Brown MJ, Danneman PJ, Karas AZ. Anesthesia and Analgesia in Laboratory Animals 2nd Edition. 2008. Boston: Academic Press. Chapter 14. p.398-99.

2) Greene SA. 2003. Protocols for Anesthesia of Cattle. Vet Clin Food Anim. 19; 679-793.

Domain 2; Tertiary Species - Domestic Cattle (Bos taurus)
68.
Place the species below in order for ascending length of gestation.


a.
A B C D E


b.
B A D E C


c.
A B D C E


d.
D A B E C


e.
A D E C B
Answer:
b.  B (Aotus), A (Saguinus oedipus), D (Saimiri sciurius), E (Macaca 



fascicularis), C (Pan troglodytes)

References:


1. Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press:  San Diego, CA.  Chapter 16, Nonhuman primates, pp 676 – 791.

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

Domain 1; Primary Species (Macaques) and Secondary species (Other NHPs)
69.
Which of the following species is used primarily to study the pathophysiology of 

gallstone formation?


a.
A


b.
B


c.
C


d.
D


e.
E

Answer:
c.  C (Cynomys ludovicianus)

References:


1.  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press:  San Diego, CA.  Chapter 7 – Other Rodents, pp 248-307.

2.  Cohen BI, et al.  (2008).  Effects of Chenodeoxycholic and Ursodeoxycholic Acids on Lipid Metabolism and Gallstone Formation in the Prairie Dog.  



Hepatology 4: 300-307.
Domain 5 (Secondary species – Other rodents)
70.
Which species does this parasite parasitize?

a.
guinea pig


b. 
hamster


c.
gerbil

d.
mouse

e.
rabbit

Answer:  c. gerbil (Leporacarus gibbus)
References: 


1) Journal of Small Animal Practice. Volume 40 Issue 5, Pages 220 – 221
2) JAALAS, Volume 48, Number 6, November 2009, pp. 757-762(6)

Domain 1, Secondary Species – gerbil (Meriones unguiculatus)

71.
Identify the paired structures in the macaque photograph.

a. Paravaginal abcesses

b. Ischial collosities

c. Poor cage design

d. Parvertebral abcess

e. Parasitic dermatitis
Answer:  b. Ischial collosities

Reference:  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press:  San Diego, CA.  Chapter 16 – Nonhuman Primates, page 679.

Domain 1; Primary Species (Macaque)

72.
The image below demonstrates which imaging modality.

a. Doppler Ultrasound

b. PET

c. Bi-dimensional Ultrasound

d. SPECT

e. CT

Answer:  a. Doppler Ultrasound

Reference:  Ultrasonographic Diagnosis of Pregnancy in Rats. Ypsilantis, P; et al. JAALAS 48(6):734-739
Domain 3

73.
Which zoonotic viral agent has been isolated from the animal pictured?

a. Helicobacter

b. Lymphocytic choriomeningitis

c. Nipah

d. Sin Nombre 

e. H1N1

Answer:  d.  Sin Nombre

Reference:  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press:  San Diego, CA.  Chapter 7 – Other Rodents, pp 248-307.

Domain 5; Tertiary Species (Peromyscus)
74.
What is the most likely diagnosis in a rat with the depicted lesion, fed a Vitamin A deficient diet?
a. Adrenal cavitation

b. Bacterial nephritis

c. Dystrophic renal calcification

d. Bacterial oophoritis

e. Nutritional nephrolithiasis

Answer:  3.  nutritional nephrolithiasis

Reference:  Cystitis, Pyelonephritis, and Urolithiasis in Rats Accidentally Fed a Diet Deficient in Vitamin A. Munday, JS; et al. JAALAS 48:790-794.

Domain 4; Primary species (Rattus norvegicus)

75.
In the diagram below, what do the circles and squares represent?

a. Carrier state

b. Immunodeficient animals

c. Sex of the animals

d. Backcrossing index

e. Dominant/recessive animals

Answer:  c.  Sex of the animals

Reference:  Inadvertent Propagation of Factor VII Deficiency in a Canine Mucopolysaccharidosis Type I Research Breeding Colony. 2009. Calstrom, LP; et al. CM 59(4):378-382.

Domain 3

76.
What does the purple band on this machine indicate?

a. Periodic safety testing has been performed

b. Type of anesthetic agent

c. Decoration

d. UL listed device

e. Radura

Answer:  b.  type of anesthetic agent

Reference:  Kent Scientific

Domain 5

77.
Which of the following species is used primarily to study the pathophysiology of 

periodontal disease?


a.
A


b.
B


c.
C


d.
D


e.
E

Answer:
e.  E (Oryzomys palustris)

References:


1. Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Chapter 7, pp 248-307.Academic Press:  San Diego, CA.  
2. Leonard EP  (1979).  Periodontitis. Animal model: periodontitis in the rice rat (Oryzomys palustris). Am J Pathol 96: 643-646.
Domain 5 (Tertiary species – Other rodents)
78.
Name the device attached to the rodent’s foot.

a.  temperature probe

b.  capnograph

c.  pulse oximeter

d.  arterial line

e.  electrocardiogram

 Answer:  pulse oximeter

 References:  1.  Flecknell, P.  1996.  Laboratory Animal Anesthesia, 2nd ed.  Academic 

 
           
    Press, San Diego, CA, pp. 81-82.

2.  Taylor, D.  2007.  Study of Two Devices Used to Maintain                    Normotherm in Rats and Mice During General Anesthesia.  Comparative Medicine 46 (5):  37-41.

Domain 4
79.
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; Regulatory Responsibilities

80.
The device pictured below is used for what purpose ?

a. Maintaining core body temperature during anaesthesia

b. Restrain device for MRI procedures

c. Calculation of minute volume for anaesthetized nonhuman primates

d. Calculation of total body fat.

Answer: c. Calculation of minute volume for anaesthetized nonhuman primates.

References:

1) Foster CD, Hunter TC, Gibbs PH, Leffel KL. (2008). Whole-body Plethysmography in African Green Monkeys (Chlorocebus aethiops) with and without Jackets. JAALAS 47(5):52 – 55.
2) Schwenke DO; Cragg P. 2004. Comparison of the Depressive Effects of Four Anesthetic Regimens on Ventilatory and Cardiovascular Variables in the Guinea Pig. Comp. Med. 54(1):77-85
Domain 3; Research

81.
What does the device in the picture detect?

a. ATP from only replicating bacteria and fungi

b. ATP from only replicating bacteria

c. ATP from all organic matter

d. The number of Colony Forming Units

Answer: c. ATP from all organic matter
References:

1) Meier TR, Maute CJ, Cadillac JM, Lee JY, Righter DJ, Hugunin KMS, Deininger RA, Dysko RC. 2008. Quantification, Distribution, and Possible Source of Bacterial Biofilm in Mouse Automated Watering Systems. JAALAS 47(2):63 – 70.
2) Schondelmeyer CW, Dillehay DL, Webb SK, Huerkamp MJ, Mook DM, Pullium JK. 2006. Investigation of Appropriate Sanitization Frequency for Rodent Caging Accessories: Evidence Supporting Less-frequent Cleaning. JAALAS 45(6):40 – 43

Domain 4; Animal Care

82.
What does the apparatus in the picture measure in rodents?
a. Level of fear and anxiety

b. Sensorimotor learning ability

c. Spatial memory and learning

d. Learning and memory

e. Locomotor ability

Answer: e. Locomotor ability

References:

1) Pritchett K, Mulder GB. 2003. The Rotarod. Contemporary Topics 42(6):49

2) Savard C, Lema PP, Hélie P, Vachon P. 2009. Effects of Timing of Dexamethasone Treatment on the Outcome of Collagenase-Induced Intracerebral Hematoma in Rats. Comp. Med. 59(5):444-448
Domain 3; Primary Species – Rodents (Mus Musculus & Rattus norvegicus)
83.
According to the Guide for the Care and Use of Laboratory Animals, what are the floor requirements for the species depicted in the picture if is weighs 12.5 kg?

a. 4.3 ft2
b. 3.0 ft2
c. 6.0 ft2
d. 8.0 ft2
e. 10.0 ft2
Answer:  c. 6.0 ft2
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. 28

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 Rhesus Macaque (Macaca Mulatta)

84.
The condition in this Guinea Pig is most likely caused by what etiological agent?
a. Chirodiscoides caviae

b. Demodex caviae

c. Trixacarus caviae

d. Ctenocephalides felis

e. Gliricola porcelli

Answer: e. Gliricola porcelli

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 6 – Guinea Pigs, p. 228

2) Queensbury KE, Carpenter JW. eds. 2004. Ferrets, Rabbits, and Rodents Clinical Medicine and Surgery, 2nd edition. Saunders, St. Louis, Missouri. Chapter 24 – Disease Problems of Guinea Pigs, p. 249

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

85.
What is the most likely etiology underlying the conditions depicted in these three images?

a. Salmonella enterica serovar Typhimurium

b. Clostridium piliforme
c. Antibiotic-associated diarrea
d. Lawsonia intracellularis
e. Clostridium difficile enteroteoxemia
Answer: d. Lawsonia intracellularis
1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 5 – Hamsters, p. 180

2) Queensbury KE, Carpenter JW. eds. 2004. Ferrets, Rabbits, and Rodents Clinical Medicine and Surgery, 2nd edition Saunders, St. Louis, Missouri. Chapter 29 – Disease Problems of Small Rodents, p. 308

Domain 1; Secondary species – Syrian Hamster (Mesocricetus auratus)
86.
What is the most likely pathogenesis underlying the condition depicted below in a rabbit?

a. insufficient dietary fiber

b. Pasteurella multocida infection

c. Psoroptes cuniculi infestation

d. this is a normal finding post-kindling

e. E. coli infection

Answer: a. insufficient dietary fiber
References:
1) Percy DH, Barthod SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd Ed.Wiley-Blackwell, Ames, IA. Pg 300

2) Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Biology and Medicine of Rabbits and Rodents, 5th Ed. Pg 306

Domain 1; Primary species – Rabbit (Oryctolagus cuniculi)
87.
Alopecia and scaliness in rabbits (as indicated below) may commonly be attributed to which of the following?

a. overgrooming

b. barbering

c. Psoroptes cuniculi

d. Cheyletiella parasitovorax

e. zinc deficiency

Answer: d. Cheyletiella parasitovorax
Reference:
1) Percy DH, Barthod SW. 2007. Pathology of Laboratory Rodents and Rabbits, 3rd Ed.Wiley-Blackwell, Ames, IA. Pg 296

2) Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Biology and Medicine of Rabbits and Rodents, 5th Ed. Pg 251

Domain 1; Primary species – Rabbit (Oryctolagus cuniculi)
88.
Preparation for which of the following techniques is being demonstrated in the photograph below?
a. surgical preparation

b. venous blood collection

c. general anesthesia

d. euthanasia

e. urine collection

Answer: b. venous blood collection
Reference:
1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA. Pg. 1008

2) Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Biology and Medicine of Rabbits and Rodents, 5th Ed. Pg 110

Domain 3, Primary Species – Rat (Rattus norvegicus)
89.
In 2009, a bill was proposed to ______________ of the species pictured:
a. protect natural habitat 

b. eliminate domestic breeding programs 

c. eliminate research use 

d. crackdown on exotic sales 

e. ensure a broad gene pool for species preservation

Answer: c. eliminate research use
Reference
1) http://www.govtrack.us/congress/bill.xpd?bill=h111-1326
2) Ruskin F. 2009. J Amer Vet Med Assoc. 235(10):1141-1142 

Domain 5; Tertiary species – Chimpanzee (Pan troglodytes)
90.
The pictured substance in the animal facility must be stored:

a. in the refrigerator

b. in a darkened cabinet

c. in the pharmacy

d. in a structure accessible by a double lock and key entry

 e. there are no special storage requirements

Answer: d) in a structure accessible by a double lock and key entry
Reference:
1) http://www.deadiversion.usdoj.gov/21cfr/cfr/1301/1301_72.htm
2) http://apps.leg.wa.gov/wac/default.aspx?cite=246-933-320
Domain 5

91.
In general, which of the following individuals is BEST qualified to teach this method of euthanasia in mice? 

a. the veterinarian

b. the IACUC Chair

c. the student’s faculty supervisor

d. other graduate students in the laboratory

e. the IACUC Coordinator

Answer: a. the veterinarian
Reference:

1) http://www.avma.org/issues/animal_welfare/euthanasia.pdf (AVMA Guidelines on Euthanasia, 2007, pg 17)
Domain 5

92.
The most useful reflex to monitor anesthetic depth in this species is:
a.  lingual
b.  toe pinch
c.  jaw tone
d.  palpebral

e. ear flick
Answer: b. toe pinch

References:
1) MJ Rojas, JA Navas, SA Greene, D M Rector. 2008. Discrimination of Auditory Stimuli during Isoflurane Anesthesia. Comp Med, 58(5): 454–457.
2) Stanford Harkness JE, Turner PV, VandeWoude S, Wheler CL. 2010. Biology and Medicine of Rabbits and Rodents, 5th Ed. Pg 163. 
Domain 2

93.
The use of the vector shown in animal research is regulated by:
a.  NIH

b. USDA

c. OSHA

d. DEA

Answer:  a. NIH
References:

1. Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Chapter 2, p. 31. Academic Press, San Diego..
2. NIH Guidelines found at:  http://oba.od.nih.gov/rdna/nih_guidelines_oba.html
Domain 5

94.
This person was the first president of:

a. American College of Laboratory Animal Medicine

b. American Association for Laboratory Animal Science

c. Humane Society of the United States

d. Association for the Assessment and Accreditation of Laboratory Animal Care

Answer: b.  American Association for Laboratory Animal Science
References:  

1. Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 1, p. 7. San Diego, CA.
2. Flynn, R. J. 1980. The founding and early history of the American Association for Laboratory Animal Science. Lab. Anim. Sci. 30:765–779.
Domain 6.

95.
What is this piece of equipment used for?

a.
Collecting laundry for sanitization


b.
Measuring air changes per hour


c.
Allergen protection when dumping cages


d.
Alerting staff of emergency situation

Answer:  b.  Measuring air changes per hour

Reference:http://enviro-x.com/catalog/index.php?cPath=35&osCsid=79388f501e57f013312b4dbe08e07781
Domain 4
96.
The equipment depicted beneath this rodent cage is used to:

a.
Provide supplemental heat post-surgery


b.
Collect data from implantable radiotransmitter


c.
Facilitate automatic census taking


d.
Deliver a controlled shock for aversion learning

Answer:  b.  Collect data from implantable radiotransmitter
Reference:  http://www.datasci.com/index.asp
Domain 3
97.
This radiograph is from a patient who was working with a breeding colony of sheep.  What is the most likely diagnosis?

a.
Chlamydial pneuomonia


b.
Lymphocytic choriomeningitis virus


c.
Pasteurella multocida


d.
Coxiella burnetii

Answer:  d.  Coxiella burnetii

References:  (1)  http://www.cdc.gov/ncidod/eid/vol6no1/scrimgeour.htm; (2)  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 25, p. 1076. San Diego, CA.

Domain 5

98.
The product depicted in this slide can be used to:

a.
Perform in house serologic testing as part of a sentinel program


b.
Expose rodents to selected pathogens for experimental purposes


c.
Measure environmental contamination for selected pathogens


d.
Ensure appropriate sanitation practices after cage washing

Answer:  Perform in house serologic testing as part of a sentinel program

Reference:  http://www.biotechtradingpartners.com/
Domain 4
99.
The equipment depicted in this slide is used for:

a.
Filling rodent cages with bedding


b.
Allergen protection for personnel


c.
Biohazard protection for personnel


d.
Enhancing rodent microenvironment

Answer:  b.  Allergen protection for personnel
Reference:  http://www.parkbio.com/mohep.html
Domain 4

100.
The diagnosis for the pigeon depicted in this slide is:


a.
Chlamydia


b.
Pasteurella


c.
Trichomonas


d.
Eimeria

Answer:  c.  Trichomonas

Reference:  ocw.tufts.edu/Content/60/Lecturenotes/797662
Domain 1; Tertiary Species (Pigeon – Columba livia)

101.
What zoonotic disease should be considered when evaluating this animal?


a.
Bordetella bronchiseptica


b.
Entamoeba histolytica


c.
Cryptosporidium spp.


d.
Balantidium coli

Answer:  c.  Crytosporidium spp.

Reference:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 25, p. 1090-1. San Diego, CA.
Domain 5; Tertiary species (cattle)

102.
This technician was bit by a common laboratory animal.  He had no clinical signs until 1 month after the bite.  What is the likely diagnosis?


a.
Streptobacillus moniliformis


b.
Spirillum minus


c.
Bartonella henselae


d.
Cercopithecine herpesvirus 1

Answer:  b.  Spirillum minus (all others have incubation period of less than 10 days)

Reference:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 25, p. 1068-80. San Diego, CA.
Domain 5; Primary species (Rattus norvegicus)
103.
This caging is appropriate for which species?

a.
Rat


b.
Rabbit


c.
Chicken


d.
Guinea pig

Answer:  d.  Guinea pig

References:  (1)  Guide for the Care and Use of Laboratory Animals, NRC, 1996 page 27.  (2)  www.lenderking.com/gpigs/01GPPCC1.htm
Domain 4; Secondary species (Guinea pig)
104.
Caretakers handling this animal should be concerned about exposure to what zoonotic disease?


a.
Yatapoxvirus

b.
Parapoxvirus

c.
Orthopoxvirus

d.
Cercopithecine herpesvirus 1
Answer:  b.  Parapoxvirus (Orf virus)

Reference:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 25, p. 1062-3. San Diego, CA.
Domain 5; Secondary species (Goat, Capra hircus)

105.
The equipment depicted here is used to:


a.
Isolate rodents from the macroenvironment


b.
Measure nocturnal activity of rodents


c.
Sterilize instruments prior to surgery


d.
Reduce costs by extending cageout intervals

Answer:  a.  Isolate rodents from the macroenvironment

Reference:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 21, p. 943. San Diego, CA.
Domain 4
106.
The piece of equipment depicted here is used to:

a.
Provide supplemental heat to animals post-survery


b.
Wirelessly transmit animal census information


c.
Deliver continuous analgesia support


d.
Record data transmitted via surgically implanted radiotransmitters

Answer:  b.  Wirelessly transmit animal census information (RFID chip implanted in cage card holder)

Reference:  http://www.allentowninc.com/en/products/wicom/sensus.aspx
Domain 4
107.
The equipment depicted in this slide is used to measure intracage:

a.
humidity


b.
noise


c.
vibration


d.
ammonia

Answer:  a. humidity

Reference: http://www.labproductsinc.com/section.cfm/environmental-systems/enviro-gard/cage-monitor-control-unit
Domain 4
108.
This apparatus is used to:

a.
Isolate intestinal parasite eggs

b.
Assess the adequacy of sanitization


c.
Produce food for zebrafish fry


d.
Incubate murine embryos in vitro

Answer:  c.  Produce food for zebrafish fry

References:  (1)  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 19, p. 874. San Diego, CA; (2)  http://www.shigen.nig.ac.jp/medaka/medakabook/index.php?2.3.2%20culture%20of%20brine%20shrimp
Domain 4; Secondary Species (Zebrafish, Danio rerio)
109.
This equipment is used to:


a.
Disinfect animal holding rooms


b.
Measure allergen exposure


c.
Provide supplemental light


d.
Measure ammonia levels

Answer:  a.  Disinfect animal holding rooms

Reference:  http://www.enasco.com/product/C11896N
Domain 4

110.
The depicted anatomical structure is analyzed to identify which of the following pathogens?


a.
Syphacia obvelata


b.
Mouse parvovirus


c.
Mouse coronavirus


d.
Sendai virus

Answer:  b.  Mouse parvovirus (mesenteric lymph nodes)
References:  (1)  http://la.rsmjournals.com/cgi/reprint/40/2/144.pdf; (2)  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 3, p. 62. San Diego, CA
Domain 1; Primary Species (Mouse; Mus musculus)

111.
The piece of equipment shown here is used to evaluate:

a.
Anxiety


b.
Learning


c.
Depression


d.
Memory

Answer:  c.  Depression

Reference:  www.campdeninstruments.com/product_detail.asp?ItemID=872&cat=2
Domain 3; Primary Species (Rattus norvegicus)

112.
This rat most likely is infected with:


a.
Rat coronavirus

b.
Rat parvovirus


c.
Sendai virus


d.
Hantavirus

Answer:  a.  Rat coronavirus

References:  (1) Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 4. San Diego, CA; (2) www.radil.missouri.edu/info/dora/RATPAGE/vir.htm
Domain 1; Primary Species (Rattus novegicus)

113.
This species is used to evaluate vaccine trials for which disease?


a.
Rabies


b.
Leptospriosis


c.
Influenza


d.
Measles

Answer:  c.  Influenza

Reference:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 13, page 500. San Diego, CA.

Domain 3; Secondary Species (Ferret)
114.
The depicted species prefers:

a.
Clear cages


b.
Opaque cages

c.
Areas out of the water


d.
Water temperatures greater than 26C

Answer:  b.  Opaque cages

Reference:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 17, page 809. San Diego, CA.

Domain 4; Secondary Species (Xenopus laevis)

115.
The equipment shown would be appropriate environmental enrichment for which species?


a.
Cats


b.
Rabbits


c.
Swine


d.
Macaques

Answer:  d.  Macaques

Reference:  (1) Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter , page 809. San Diego, CA; (2)  http://elab.lenderking.com/bio-serv/bioserv-enrichment2.htm

Domain 4; Primary Species (Macaques)

116.
The equipment shown would be appropriate environmental enrichment for which species?


a.
Ferrets


b.
Swine


c.
Cattle


d.
Cats

Answer:  b.  Swine

References:  (1)  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 16, page 717. San Diego, CA; (2)  http://elab.lenderking.com/bio-serv/bioserv-enrichment.htm
Domain 4; Primary Species (Swine)

117.
These cages should be cleaned with


a.
bleach


b.
phenols


c.
water at 180F


d.
ammonia
Answer:  c.  water at 180F

Reference:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 19, page 869-870. San Diego, CA

Domain 4; Secondary Species (Zebrafish)

118.
According to the Guide, what is the maximum permissible interval for cleaning this food hopper?

a.
Daily


b.
Weekly


c.
Every 2 weeks


d.
Monthly

Answer:  c.  Every 2 weeks

Reference:  Guide for the Care and Use of Laboratory Animals, NRC, 1996, page 43.

Domain 5; Primary Species (Mouse)

119.
According to the Animal Welfare Regulations, what is the maximum permissible interval for sanitizating this piece of equipment?  

a.
Daily


b.
Weekly


c.
Every 2 weeks


d.
Monthly

Answer:  c.  Every 2 weeks

Reference:  Animal Welfare Regulations, Section 3.11b(2)

Domain 5; Primary Species (Dog and Cat)

120.
What is the minimum square footage required for this species, according to the Animal Welfare Regulations?


a.
3.0

b.
4.3


c.
8.0


d.
25.1

Answer:  c.  8.0

Reference:  Animal Welfare Regulations, Section 3.8b

Domain 5; Secondary Species (Baboon)
121.
What is the minimum square footage required for this species, according to the Animal Welfare Regulations?


a.
1.6


b.
3.0


c.
4.3


d.
8.0

Answer:  a. 1.6

Reference:  Animal Welfare Regulations, Section 3.8b

Domain 5; Secondary Species

122.
The equipment pictured is appropriate for the housing of which of the following species (height = 14 inches)?


a.
Macaque


b.
Dog


c.
Cat


d.
Rabbit

Answer:  d.  Rabbit

Reference:  Guide for the Care and Use of Laboratory Animals, NRC, 1996, page 28.

Domain 4; Primary Species (Rabbit)

123.
Which of the following likely contributed to the lesion depicted in this slide?

a.
Anorexia


b.
Contact bedding


c.
Obesity


d.
Thick plantar fur pads

Answer:  c.  Obesity

Reference:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 9, page 353. San Diego, CA

Domain 4; Primary Species (Rabbit)
124.
This equipment is used to:


a.
Evaluate effectiveness of sanitization techniques


b.
Isolate bacteria from sentinel animals


c.
Remove the build up of organic debris in cages


d.
Assess the levels of ammonia in the microenvironment

Answer:  a.  Evaluate the effectiveness of sanitization techniques

Reference:www.alibaba.com/product/bultav-11189596-10805974/Surcheck_Rodac_Plate.html
Domain 4

125.
This person is wearing a:


a.
Gas mask


b.
Face shield


c.
PAPR

d.
N95 respirator

Answer:  c.  PAPR

Reference:  www.intratrade.com.sg/One%20Respirator.htm
Domain 5

126.
This mouse has:


a.
Rectal prolapse


b.
Preputial abscess


c.
Mammary adenoma


d.
Inguinal hernia

Answer:  c.  Mammary adenoma
References:  (1) Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 3, page 112. San Diego, CA; (2) www.radil.missouri.edu/info/dora/mousepag/neo.htm
Domain 1; Primary Species (Mus musculus)

127.
Which of the following has been associated with this lesion in swine?


a.
Coarsely ground feed

b.
Increased concentrations of selenium


c.
Decreased concentrations of copper


d.
Increased concentrations of unsaturated fatty acids
Answer:  d.
Increased concentrations of unsaturated fatty acids

Reference:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 15, page 663. San Diego, CA
Domain 1; Primary Species (swine)

128.
The pictured equipment is used to:


a.
Protect personnel from biohazards


b.
Protect personnel from allergen exposure


c.
Measure density of body fat, muscle, and bone


d.
Provide a sterile surface for surgery

Answer:  b.  Protect personnel from allergen exposure

Reference:  http://www.nuaire.com/products/animal_handling/allergard_617/specifications.htm
Domain 4; Primary Species (Mouse and Rat)

129.
This picture represents a:

a.
Male mouse


b.
Female mouse


c.
Male hamster


d.
Female hamster

Answer:  c.  Male hamster

Reference:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal Medicine, 2nd ed.  Academic Press, Chapter 5, page 174. San Diego, CA
Domain 4; Secondary Species (Hamster)

130.
According to the Guide, what is the maximum permissible interval between bedding changes for this cage?

a.
Daily


b.
Weekly


c.
Every 2 weeks


d.
Monthly

Answer:  c.  weekly
Reference:  Guide for the Care and Use of Laboratory Animals, NRC, 1996, page 43.

Domain 5; Primary Species (Mouse)
END OF EXAM
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