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1.
In addition to social housing, which of the following forms of enrichment provide the best opportunities for species typical behavior in this animal?

a. gum feeders

b. swimming pool

c. insect feeders

d. a and c

e. none of the above

Answer: d.  a and c
References: 

1) Vignes S, Newman JD, and Roberts LR.  1999.  Mealworm feeders as environmental enrichment for common marmosets.  Cont Topics 40(3) pp. 26-29

2) Roberts LR,  Roytburd LA, and Newman JD.  Puzzle feeders and gum feeders as environmental enrichment for common marmosets.  Cont Topics 38(5) pp. 27-31

Domain 4; Secondary species – Common marmoset (Callithrix jacchus)

2.
Which of the following is an “Unacceptable” method of euthanasia for the depicted animal?

a. carbon dioxide asphyxiation 

b. hypothermia

c. inhalant anesthesia

d. decapitation

e. cervical dislocation

Answer: b.  hypothermia
References: 

1) 2007 AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia). http://www.avma.org/issues/animal_welfare/euthanasia.pdf  

2) Report of the ACLAM Task Force on Rodent Euthanasia.  http://www.aclam.org/print/report_rodent_euth.pdf 
Domain 2; Primary species – mouse (Mus musculus)
3.
The condition depicted in this slide may be seen in mice infected with all of the following agents, EXCEPT:

a.
Pseudomonas aeruginosa

b.
Mouse hepatitis virus

c.
Citrobacter rodentium

d.
Escherichia coli

e.
Helicobacter spp

Answer:  a.  Pseudomonas aeruginosa
References: 

1)
Harkness JE and Wagner JE. The Biology and Medicine of Rabbits and Rodents, 4th Ed. Wilkins and Wilkins, Media, PA, 1995. Pg 163

2)
Percy DH, Barthold SW. Pathology of Laboratory Rodents and Rabbits, 3rd Ed. Blackwell Publishing, Ames, IA, 2007. Pg 55
Domain 1 Primary species – mouse (Mus musculus)
4.
Which of the following ACLAM recommendations for the depicted method of euthanasia is FALSE?

a.
Minimize changes in the animal’s environment.

b.
Euthanasia chambers should be large enough for the animal to turn around and perform normal postural movements.

c.
Excess gas must escape and should not pressurize the euthanasia chamber.

d.
Carbon dioxide delivery should be predictable, controllable, and add to air by dilution.

e.
Carbon dioxide filling rate should be balanced to render then animal unconscious and minimize aversive experiences.

Answer:  d.  Carbon dioxide delivery should be predictable, controllable, and add to air by 

                      dilution.

References:  http://www.aclam.org
                   :  McIntyre, A. et. al.  2007.  Automated Mouse Euthanasia in an Individually 

                      Ventilated Caging System:  System Development and Assessment.  JAALAS  46 

                      (2):  65-73.
Domain 2; Primary species – rat (Rattus norvegicus)
5.
What does the date on this bag of feed indicate? What is the recommended shelf life of guinea pig chow?
a. Milling date and 90 days 
b. Best by date and 180 days

c. Nutrient production date and 180 days
d. Expiration date and 180 days

Answer: a. Milling date and 90 days

Reference:  

1) Harkness, E.J., et al. Diet, nutrition, and feeding behavior. In Laboratory Animal Medicine (Fox, G.J. et al, eds.), pgs. 208-209. Academic Press, New York.

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. 39
Domain 4; Secondary species – Guinea pig (Cavia porcellus)
6.
What schedule is the depicted drug and which agency regulates the use of these substances?

a. III; Drug Controller Agency

b. III; Drug Enforcement Administration

c. II; Institutional Animal Care and Use Committee

d. III; Institutional Animal Care and Use Committee

e. II; Drug Enforcement Administration

Answer:  b.  III; Drug Enforcement Administration

References:  http://www.usdoj.gov/dea/index.htm
                   :  http://www.deadiversion.usdoj.gov/drugs_concern/ketamine/ketamine.htm
                   :  http://www.usdoj.gov/dea/pubs/csa.html
Domain 5
7.
(2 slides)  The first slide depicts the clinical signs associated with the pathogen depicted in the second slide.  Which of the following is TRUE regarding this pathogen?

a.
This is a walking mite that induces an intense pruritus

b.
The mites are rarely seen on histologic section and skin scrapings

c.
The condition is zoonotic

d.
The mites move frequently between the animal and the environment
e.
Ivermectin has been shown to be ineffective in treating the condition

Answer: c.  The condition is zoonotic
References: 
1)
Fox J, Anderson L, Lowe F, Quimby F. Laboratory Animal Medicine, 2nd edition. American College of Laboratory Animal Medicine. Academic Press, 2002. Pg 425

2)
http://www.avma.org/animal_health/brochures/external_parasites/external_parasites_brochure.pdf
Domain 1; Primary species – dog (Canis familiaris)
8.
The object depicted is used to determine:

a.
effectiveness of cage sanitation

b.
air flow velocity

c.
water pressure in pressure reducing stations

d.
cage rack ball bearing torque

e.
fiber optic transmission efficiency

Answer: a.  effectiveness of cage sanitation
References: 

1)
Wardrip CL, Artwohl JE, Oswald J, Bennett BT. 2000. Verification of bacterial killing effects of cage wash time and temperature combinations using standard penicylinder methods. Contemp Top Lab Anim Sci.39(4):9-12.
2)
Ednie, D.L.; Wilson, R.P.; Lang, C.M. (1998). Comparison of two sanitation monitoring methods in an animal research facility. Contemporary Topics in Laboratory Animal Science 37(6): 71-74.
Domain 4

9.
All of the following are true regarding hamsters with this lesion EXCEPT:

a.
More common in females

b.
Associated with atrial thrombosis

c.
Most commonly occurs after 15 months of age

d.
Steiner silver stain is ideal stain to verify diagnosis

e.
Testosterone administration will reduce incidence of disease in females

Answer:  d.  Steiner silver stain is ideal stain to verify diagnosis
References:  Percy, D. and Barthold, S.  2007.  Pathology of Laboratory Rodents and Rabbits  

                      3rd ed.  Blackwell Publishing.  Chapter 3, pages 200-202

                   :  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal   
                     Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter  5, p. 188.
Domain 1; Secondary species – Syrian hamster (Mesocricetus auratus)
10.
What is the most likely morphologic diagnosis depicted in this slide, as recently described in a Rhesus macaque?

a. Ascariasis

b. Gongylonemiasis

c. Schistosomiasis

d. Hydatidosis

e. Myiasis

Answer: a.  Ascariasis
References:  

1) Bennett BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research: Diseases.  Academic Press, San Diego, CA.  Chapter 3 – Parasitic Diseases, p. 136-169
2) Gonzalo AS, Maximova OA, StClaire MC, Montali RJ, Ward JM, Cheng LI, Elkins WR, Kazacos KR.  2008.  Visceral and Neural Larva Migrans in Rhesus Macaques.  JAALAS 47(4):64-67. 
Domain 1; Primary species – Rhesus macaque (Macaca mulatta)
11.
Which type of learning is illustrated in these pictures?

a.
auditory learning

b.
visual learning

c.
tactile / kinesthetic learning

d.
realistic learning

e.
model learning

Answer:  c.  tactile / kinesthetic learning

Reference:  Stevens, C. and Dey, N.  2007.  A Program for Simulated Rodent Surgical Training.  

                     Lab Animal 36 (9):  25-31.
Domain 6
12.
Which of the following agents does NOT directly induce this condition in swine?

a.
Cytomegalovirus

b.
Pasteurella multocida

c.
Haemophilus parasuis

d.
Bordetella bronchiseptica

e.
All of the above directly induce this condition
Answer: a.  Cytomegalovirus

References: 

1)
Fox J, Anderson L, Lowe F, Quimby F. Laboratory Animal Medicine, 2nd edition. American College of Laboratory Animal Medicine. Academic Press, 2002. Pg 635

2)
BE Straw, JJ Zimmerman, S D’Allaire, DJ Taylor. Diseases of Swine. Blackwell Publishing, 2006. Pg 152
Domain 1; Primary species – Swine (Sus scrofa)
13.
The animal depicted in the slide above is a model for which human infectious organism?

a.
Mycobacterium leprae

b.
Yersinia pestis

c.
Marburg virus

d. 
Plasmodium falciparum
Answer:
a. Mycobacterium leprae
References:

1) Job CK. 2003. Nine-banded armadillo and leprosy research. Indian J Pathol Microbiol 46(4): p. 541-550. 
2) http://edis.ifas.ufl.edu/UW082 

Domain 3; Tertiary species
14.
What is the purpose of the object depicted?

a.
Pacemaker

b.
Holter monitoring

c.
Mucus impedance

d.
MRI

e.
Identification

Answer: e.  Identification
References:
1)
http://www.avidid.com/
2)
http://en.wikipedia.org/wiki/Microchip_implant_(animal)
Domain 4
15.
This non-human primate arrived at your facility 30 days ago, and is currently being quarantined.  An intradermal old mammalian tuberculin test was grade 0 at 6 days post-arrival, then again two weeks later.  A final TB test was performed, and the results are shown below.  Based on this photograph, what is the best clinical course of action?

a. Release the monkey from quarantine, as he is grade 0 again.

b. Repeat the intradermal TB test in 7 days, using the opposite eyelid, as this is a grade 4 reaction.  Extend the quarantine period and include an alternative secondary test.
c. Repeat the intradermal TB test in 7 days, using the same eyelid, as this is a grade 4 reaction.  Extend the quarantine period and include an alternative secondary test.
d. This is a grade 5 reaction; the animal should be euthanized.

e. Use an alternative TB test in 14 days, and take chest radiographs while the animal is sedated.

Answer:  b. Repeat the intradermal TB test in 7 days, using the opposite eyelid, as this is a grade 4 reaction.  Extend the quarantine period and include an alternative secondary test.
References: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW. Laboratory Animal Medicine 2nd Edition. 2002. Boston: Academic Press. Chapter 16. p 724-25, 738-40.

2) Lyashchenko KP, et al. PrimaTB STAT-PAK Assay, a Novel, Rapid Lateral-Flow Test for Tuberculosis in Nonhuman Primates. Clinical and Vaccine Immunology. 2007. 14(9): 1158-1164.

Domain 1; Primary species – Rhesus macaque (Macaca mulatta)
16.
What is this purpose of the instrument depicted in this slide?

a. Cesium irradiating of mice

b. Body fat analysis of mice

c. Radiography of mice

d. Ultrasound of mice

Answer:  c. Radiography of mice
References:

1) http://www.faxitron.com/products/lx60.html
2) Li, M et al “Osteopenia and impaired fracture healing in aged EP4 receptor knockout mice”  Bone 37(1): 46-54, 2005
Domain 3
17.
What is the correct genus and species of this unusual rodent used as an emerging model of infectious disease research?
a. Octodon degu
b. Cynomys ludovicianus
c. Sigmodon hispidus
d. Meriones unguiculatus
e. Pachyuromys duprasi
Answer: e, Pachyuromys duprasi (fat-tailed jird)

Reference: 1) Felt SA et al, Biology, breeding, husbandry and diseases of the captive Egyptian fat-tailed jird (Pachyuromys duprasi natronensis). Lab Animal (NY), 2008, 37(6):256-61. (cover photo)
2) Felt SA et al, An Effective Venipuncture Technique and Normal

Serum Biochemistry Parameters of the Captive Fat-Tailed Jird (Pachyuromys duprasi), JAALAS, 2009, 48(1)
Domain 3; Tertiary species - fat-tailed jird
18.
Which of the following environmental conditions has been reported to contribute to this condition?

a. low humidity

b. high humidity

c. high ambient temperature

d. low ambient temperature

e. none of the above

Answer:  b.  high humidity
References: 

1) http://www.peteducation.com/article.cfm?c=18+1799&aid=2463  

2) Donnelly TM and Quimby FW.  2002.  Biology and diseases of other rodents.  In Laboratory Animal Medicine 2nd ed. (Fox, Anderson, Loew, and Quimby eds.).  p. 276-277.  Academic Press, San Diego
Domain 4; Secondary species – gerbil (Meriones unguiculatus)
19.
Inanimate models like the ______ rat can help augment animal biomethodolgy training and help reduce animal usage
a. 
Little

b. 
Koken

c. 
Lokie

d. 
Boswell

e. 
Always
Answer: b, Koken
Reference: 1) SL Conarello et al, Training Strategies for Research Investigators and Technicians, ILAR J, 2007, 48(2):120-130

2) http://www.kokenmpc.co.jp/english/products/life_simulation_models/animal_experiment/lm-046a/index.html
Domain 6; Primary species – rat (Rattus norvegicus) 

20.
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. Operator and product protection; 100% recirculated air; suitable for work with radionuclides

d. Operator and product protection; 70% recirculated air; a minimum of 75lfpm face velocity

e. Operator protection without product protection; 70% recirculated air; not suitable for work with toxic volatile chemicals 

Answer:  d.  Operator and product protection; 70% recirculated air; a minimum of 75 lfpm face velocity
References:  

1) 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.

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

Domain 5
21.
In the mouse strain named in this slide, what does the “lpr” indicate?

a. Lab designation - Laurent Pradier
b. Gene symbol for “lpr” transgene insertion into the Fas gene

c. Gene symbol for the spontaneous “lpr” mutation in the Fas gene

d. Gene symbol for the “lpr” targeted mutation of the Fas
Answer:
c.   Gene symbol for the spontaneous “lpr” mutation in the Fas gene
References:

1) http://jaxmice.jax.org/strain/000482.html
2) Eppig, JT. 2007. Mouse Strain and Genetic Nomenclature: An Abreviated Guide. In Fox JG, Barthold SW, Davisson MT, Newcomber CE, Quimby FW and Smith AL, editors. The Mouse in Biomedical Research – History, Wild Mice, and Genetics. San Diego: Academic Press, Inc., p. 89-93.
Domain 3; Primary Species – mouse (Mus musculus)
22.
The parasite pictured in the larger picture was found in the animal pictured in the upper left hand corner.  The most likely genus for this parasite is?

a.
Dirofilaria sp.

b.
Dipylidium sp

c.
Onchocercha sp.

d.
Dipetalonema sp.

e.
Ancyclostoma sp.

Answer: d.  Dipetalonema sp.  

References:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal   
                     Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter 4,  p. 150.
       :  Baker, D.  2007.  Flynn’s Parasites of Laboratory Animals 2nd edition,

         
          Blackwell Publishing.  Chapter 27, p. 713
Domain 1; Secondary species – Squirrel monkey (Saimiri sciureus)
23.
The illustrated piece of equipment is routinely used in the OR for surgical cases.  What assessment(s) should be used to most effectively determine the adequacy of this item when used on animals under anesthesia?

a. pulse oximetry

b. heart rate

c. end-tidal carbon dioxide concentration

d. arterial blood gas analysis

e. end-tidal carbon dioxide concentration or arterial blood gas analysis

Answer:  e.  end-tidal carbon dioxide concentration or arterial blood gas analysis

References:  Fleknell, P., 1996.  Laboratory Animal Anesthesia, 2nd ed.  Academic Press, San  

                      Diego, CA.  Chapter 5, pp. 109.

                   :  Kohn, D., 1997.  Anesthesia and Analgesia in Laboratory Animals.  Academic 

                      Press, San Diego, CA.  Chapter 7, pp. 132-138.

Domain 3
24.
Name this famous first president of AALAS.

a. Simon Brimall

b. Benjamin Cohen

c. Nathan Brewer

d. Robert Flynn


Answer:
c.  Nathan Brewer

Reference: 

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds. 2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 1, Laboratory Animal Medicine:  Historical Perspectives, p. 7.
Domain 6

25.
The mouse pictured in this slide is wild type at which of the following coat color loci?

a. a
b. Tyrp1
c. Tyr

d. Myo5a

Answer:  c.  Tyr
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) Sylvers WK.  1979.  The Coat Colors of Mice. Springer Verlag, New York.  Adapted for the web by Mouse Genome Informatics, The Jackson Laboratory.  http://www.informatics.jax.org/wksilvers/index.shtml 

Domain 3; Primary species – mouse (Mus musculus)
26.
According to the Animal Welfare Act, an individual whose business involving the animal depicted in this slide consists only of animals that are bred and raised on the premises in a closed or stable colony would qualify for what type of license?

a.
class “A” license

b.
class “B” license

c.
class “C” license

d.
class “D” license

e.
no license is needed
Answer: a.  class “A” license

Reference: Animal Welfare Act
Domain 5; Primary species – dog (Canis familiaris)
27.
(2 slides)  The necropsy findings pictured from a 10 day old puppy are most consistent with this etiology:

a.
Canine Parvovirus

b.
Canine Adenovirus

c.
Canine Herpesvirus

 d.
Borrelia burgdorferi

e.
Canine Distemper virus

Answer:  c.  Canine Herpesvirus

References:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal   
                     Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter 11, p. 415.                                     

       :  McGavin, M. and Zachary., J.  2007.    Pathologic Basis of Veterinary Disease 4th     

          ed.  Mosby Elsevier.  Chapter 11, pp. 661-662.                                                                                                                           
Domain 1; Primary species – dog (Canis familiaris)
28.
Which of the following statements is true regarding the imaging modality depicted:
a. It utilizes light emission as a result of luciferase activity by the expression of a genetically encoded reporter construct

b. The image signal is captured by the emission of a single photon and the use of computed tomography

c. Unlike PET imaging the light signal of this modality is not limited by tissue depth 

d. Although radioisotopes are necessary for signal transmission suitable isotopes typically have relatively short half lives (e.g. <2 hours)

e. The emission of positrons through beta decay leads to collision with electrons creating photons detected by a scintillator material  

Answer:  a.  It utilizes light emission as a result of luciferase activity by the expression of a genetically encoded reporter construct
References:  Zinn KR et al. 2008. Noninvasive bioluminescence imaging in small animals. ILAR 47(1): 103-115.
Domain 3; Primary Species – Mouse (Mus musculus)
29.
This animal was imported to the US by a privately funded pharmaceutical company for drug development.  Which regulation would not apply?

a.
Animal Welfare Act

b.
Endangered Species Act

c.
Health Research Extension Act

d.
USDA import regulations

Answer:  c. Health Research Extension Act  

This Act covers only those activities conducted or supported by the PHS.

References:

1) http://grants.nih.gov/grants/olaw/references/PHSPolicyLabAnimals.pdf - PHS Policy, I. Introduction, pg.7.

2) http://www.aphis.usda.gov/animal_welfare/awa.shtml-Animal Welfare Act listing covered species

3) http://www.cites.org/eng/app/appendices.shtml CITES list of species

Domain 5
30.
What type of biological safety cabinet is depicted in this slide?

a. Class I

b. Class II, type A

c. Class II, type B1

d. Class II, type B2

e. Class III

Answer:  d.  Class II, type B2
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) U. S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, and National Institutes of Health.  2007.  Biosafety in Microbiological and Biomedical Laboratories.  5th ed.  U.S. Government Printing Office, Washington, D. C.  Section III – Principles of Biosafety , Appendix A, p. 321.

Domain 5
31.
The diagram represents which of the following?

a.
Hemagglutination inhibition

b.
DNA hybridization

c.
Latex agglutination

d.
Immunofluorescene

e.
Enzyme-linked immunosorbent assay

Answer:  e.  Enzyme-linked immunosorbent assay

Reference:  Laboratory Animal Medicine, 2nd Edition, p381

Domain 3
32.
When the species depicted in this slide are used on a study funded by the American Heart Association, which Federal agency is responsible for protecting their welfare?

a.
U.S. Department of the Interior

b.
U.S. Fish and Wildlife Department

c.
The Environmental Protection Agency

d.
Office of Laboratory Animal Welfare

e.
Animal and Plant Health Inspection Service

Answer: e)  Animal and Plant Health Inspection Service
Reference: Animals Welfare Act
Domain 5; Primary species – dog (Canis familiaris) & cat (Felis domesticus)
33.
Which is true of animals housed in this situation?

a.  This cage is overcrowded and the investigator needs to separate out the animals.

b. This cage has too many nonessential items inside it and some of these items need to be removed.

c. Mice housed in this cage will engage in more natural behaviors, including producing a diverse repertoire of ultrasonic vocalizations.

d. Mice housed in this cage will be unduly stressed due to all the novel items in the cage.

e. Mice housed in this cage will infrequently interact and breeding will be affected.

Answer:  c.  Mice housed in this cage will engage in more natural behaviors, including

                     Producing a diverse repertoire of ultrasonic vocalizations.

Reference:  Portfors, C.  2007.  Types and Functions of Ultrasonic Vocalizations in Laboratory 

                     Rats and Mice.  JAALAS 46 (1):  28-34.
Domain 4; Primary species – mouse (Mus musculus)
34.
This is a ferret’s tail.  The most likely diagnosis is?
a.  Abscess
b.  Sebaceous adenoma
c.  Chordoma
d.  Trichofolliculoma
e.  Odontoma

Answer: c.  Chordoma
Reference: 1) BB2nd Ed, Chapt 13, p512

2) http://www.afip.org/consultation/vetpath/ferrets/chordoma.html
Domain 1;  Secondary Species – ferret (Mustela putorius furo)

35.
A recent article described a standardized dental record-keeping system for rhesus macaques.  Based on the article and dental radiograph below, what is your diagnosis and how would you treat the patient?
a. fractured mandible/maxilla; wire the jaw

b. lysis of the mandible; perform mandibulectomy

c. apical abscess of the canine tooth; extraction or root canal therapy

d. lysis of the bone surrounding the incisors; extraction of the incisors

e. dental carrie of the first premolar tooth; amalgam filling

Answer:  c.  apical abscess of the canine tooth; extraction or root canal therapy

References: 

1) Gibson BW, McGuffey L, Raflo CP, Niemiec BA. 2008. Establishing a standardized dental record-keeping system for a small investigational colony of rhesus monkeys (Macaca mulatta). J Med Primatol. 37.
2) Fichtel T, Rauer P, Crha M, Pavlica Z. 2002. Treatment of fractured teeth in a rhesus monkey. Slov Vet Res. 39 (3/4): 237-46.

Domain 1; Primary species – Rhesus macaque (Macaca mulatta)
36.
Which best describes use of the device illustrated and the importance of this use?

a. Treat tumors and study cure of specific cancers in mice.

b. Irradiate mice to study various immune system diseases.

c. Measure 2 dimensions of tumor to determine experimental endpoint criteria.

d. Image tumors by microcomputed axial tomography to determine disease progression.

e. Imaging system to measure 2D and 3D structures , such as subcutaneous tumors.
Answer:  e.  Imaging system to measure 2D and 3D structures, such as subcutaneous tumors.
Reference:  Gritt, I. et. al.  2008.  A Structured Light-based System for Scanning Subcutaneous 

                     Tumors in Laboratory Animals.  Comparative Medicine 58 (3):  264-270.
Domain 3; Primary species – mouse (Mus musculus)
37.
Which of the following statements regarding this substance is FALSE?
a. It is a conditionally acceptable method by which to euthanize reptiles.

b. Due to its low pH, it should be buffered when dissolved.

c. It is the preferred anesthetic for amphibians.

d. Supplemental anesthesia can be delivered by dripping a dilute solution onto the skin of the patient.

Answer:  a.  It is a conditionally acceptable method by which to euthanize reptiles.

References:
1) Fish RE, Brown MJ, Danneman PJ, Karas AZ. Anesthesia and Analgesia in Laboratory Animals 2nd Edition. 2008. Boston: Academic Press. Chapter 20. p 514-517.

2) American Veterinary Medical Association.  2007.  AVMA Guidelines on Euthanasia (Formerly Report of the AVMA Panel on Euthanasia), p. 12 (http://www.avma.org/issues/animal_welfare/euthanasia.pdf) .
Domain 2
38.
Which is true regarding the following common procedure?

a. Tissues removed during this process are not ample for genetic testing (e.g. PCR).

b. Mistakes in numbering are easily corrected.

c. Use of sterile instruments to obtain and manipulate tissue is not necessary.

d. Holes made cannot close due to healing.

e. This is a quick and inexpensive method of animal identification.

Answer:  e.  This is a quick and inexpensive method of animal identification.

References:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal   
                     Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter 23,  p. 1007.

                  :  Fox, et. al. 2007.  The Mouse in Biomedical Research, 2nd ed. Vol. III.  

                      Normative Biology, Husbandry, and Models.  Elsevier.  Chapters 8 and 13, 

                      pp. 265;441.
Domain 3; Primary Species – mouse (Mus musculus)
39.
Give the common name, genus and species of the animal depicted in this slide:

a. Moustached tamarins (Saguinus mystax)
b. Cotton top tamarin (Saguinus oedipus)
c. Black face tamarin (Leontopithecus caissara)
d. Common marmoset (Callithrix jacchus)
Answer: 
a. Moustached tamarin (Saguinus mystax) 

References:

1) Gozalo, et al “Pathology of Captive Moustached Tamarins (Saguinus mystax)”  Comp Med 58(2): 188-195, 2008.

2) http://animaldiversity.ummz.umich.edu/site/accounts/information/Saguinus_mystax.html
Domain 3; Tertiary species (other NHP)
40.
According to the Guide for the Care and Use of Laboratory Animals, what are the space requirements for this animal?

a. Floor area of 17 in2; height 6 in

b. Floor area of 23 in2; height 6 in

c. Floor area of 23 in2; height 7 in

d. Floor area of 29 in2; height 7 in

e. Floor area of 40 in2; height 7 in

Answer:  c.  Floor area of 29 in2; height 7 in
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. 27

Domain 4; Primary species – rat (Rattus norvegicus)
41.
Which is false regarding the procedure illustrated?

a. This procedure is often performed on an inverted microscope with micromanipulators.

b. This procedure addresses problems of infertility following cryopreservation.

c. Spermatozoa are mechanically injected into the cytoplasm of an ovum.

d. Spermatozoa must be fertile to use in intracytoplasmic sperm injection.

e. Only the sperm head is needed to successfully fertilize ova in mice using this procedure.

Answer:  d.  Spermatozoa must be fertile to use in intracytoplasmic sperm injection.

References:  Li, M., et. al.  2007.  Phenotypic Analysis of C57BL/6 and FVB/NJ Mice 

                      Generated Using Evaporatively Dried Spermatozoa.  Comparative Medicine 57 (5):  

                       469-475.

                    :  Fox, J. et. al.  2007.  The Mouse in Biomedical Research, 2nd ed. Vol. I.  History, 

                       Wild Mice, and Genetics.  Elsevier.  Chapter 11, pp.  213-214.
Domain 3
42.
These devices are used for assessing ________.

a. 
water hardness

b. 
water salinity

c. 
microbiological contamination

d. 
genetic drift

e. 
insect activity

Answer: c. microbiological contamination
Reference: 1). Day D, Validation of Quality Assurance Program Changes, Tech Talk, 2007. 12(5):2
2)Shields RP et al,Evaluation of room cleaning procedures in a laboratory animal facility, Laboratory Animals,1979, 13:253-256
Domain 4
43.
This lesion was found in a 105 pound gilt at necropsy.  All of the following are true regarding this finding EXCEPT:

a.
Animals are anemic

b.
Can cause acute death

c.
Associated with fasting and stress

d.
Clinically the animals have a high fever

e.
The pars esophagea is the affected region

Answer:  d.  Clinically the animals have a high fever

References:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal   
                     Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter 15, pp. 663-664.                                     

       :  McGavin, M. and Zachary., J.  2007.    Pathologic Basis of Veterinary Disease 4th     

           ed.  Mosby Elsevier.  Chapter 7, p. 338.                                                                                                                           
Domain 1; Primary species – pig (Sus scrofa)
44.
This is a F/air canister.  The NIOSH maximum limit for personnel exposure to volatile anesthetic gases is ____ ppm (parts per million).
a. 
2 ppm
b. 
5 ppm
c. 
10 ppm

d. 
15 ppm

e. 
25 ppm

Answer: a. 2 ppm
Reference: 1) DHHS (NIOSH) Publication No. 2005-149, NIOSH pocket guide to chemical hazards. 2007 (3rd print)

2) National Institute of Occupational Safety and Health. Criteria for a recommended standard: occupational exposure to anesthetic gases and vapors. Cincinnati: US Dept of Health, Education, and Welfare (DHEW), 1977. 

Domain 5
45.
Which of the following electron micrographs represents the most prevalent viral   
     

            pathogen infecting mice used in biomedical research today:

a. A
b. B
c. C
d. D
Answer:  a.  A (murine norovirus of the caliciviridae family)
References:  

1)  Manuel CA et al. 2008. Soiled-bedding sentinel detection of Murine Norovirus 4. JAALAS 47(3):31-36

2)  Hsu CC et al. 2006. Persistent infection with and serologic crossreactivity of three novel murine noroviruses. JAALAS 56(4): 247-251. 
Domain 1; Primary species – Mouse (Mus musculus)
46.
(2 slides)  All of the following are true regarding the disease pictured EXCEPT:

a.
This disease may be sequela to pulmonary adenomas

b.
May cause increased mortality in B6-motheaten mouse 

c.
Characterized by accumulation of crystals within lymphocytes

d.
Intralesional crystals composed predominately of Ym1 chitinase

e.
Higher prevalence and earlier onset of disease in B6, 129 and Swiss mice 

Answer:  c.  Characterized by accumulation of crystals within lymphocytes

Reference:  Percy, D. and Barthold, S.  2007.  Pathology of Laboratory Rodents and Rabbits  

                     3rd ed.  Blackwell Publishing.  Chapter 1, pp. 95-96.
Domain 1; Primary species – Mouse (Mus musculus)
47.
According to the Animal Welfare Act, how frequently must personnel from this agency inspect a registered research facility?

a.
Every 6 months

b.
Once per year

c.
Once every two years

d. 
Once every three years

e. 
No frequency is stated 

Answer: b.  Once per year
Reference: Animals Welfare Act
Domain 5
48.
What is this system monitoring?

a. Indirect blood pressure and pulse

b. Direct diastolic and systolic blood pressure

c. Tail reflex

d. Tail pulse

e. Tail tone

Answer:  a.  Indirect blood pressure and pulse

Reference:  Buitrago, S.  2008.  Safety and Efficacy of Various Combinations of Injectable 

                     Anesthetics in BALB/c Mice.  JAALAS 47 (1):  11-17.
Domain 2; Primary Species – mouse (Mus musculus)
49.
How long is the complete life cycle of the nematode depicted in this slide?

a. 23-25 days

b. 14-16 days

c. 8-14 days

d. 11-15 days

Answer:  d. 11-15 days
References:

1) Baker, DG. Parasites of Rats and Mice. 2007. In: Baker DG, editor, Flynn’s Parasites of Laboratory Animals, Second Edition. Ames: Blackwell Publishing, p. 340.

2) Jacoby RO, Fox JG, and Davisson, M. 2002. Biology and Disease of Mice. In: Fox JG, Anderson LC, Loew FM and Quimby FW. Laboratory Animal Medicine, 2nd ed. San Diego: Academic Press, Inc., p. 101.
Domain 1; Primary Species – mouse (Mus musculus)
50.
Which of these images demonstrates an assay that measures a reflexive, spinally mediated response to noxious stimulation?
a. A
b. B
c. A and B
d. none of the above

Answer:  a.  A (tail-flick assay)
References: 

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

2) Crawley, J. N. 2001. Current protocols in neuroscience. J. Wiley, New York.
Domain 2
51.
The name of this condition in a Macaca mulatta is:

a.
Coenurosis

b.
Athesmiasis

c.
Cysticercosis

d.
Schistosmiasis

e.
Trematodiasis

Answer:  c.  Cysticercosis

References:  Nonhuman Primates in Biomedical Research –Diseases Chapter 3, Page 162-163

                   :  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal   
                     Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter 16, pp. 771-772.                                 
Domain 1; Primary species – macaque (Macaca sp)
52.
What technique is being demonstrated, what is the rough blood volume of a 35 gm adult of this species, and roughly how much blood volume can be obtained via this method?

a. Thoracocentesis; 2 ml blood volume; 0.5 ml blood obtained

b. Cardiocentesis; 2.4 ml blood volume; 0.8 ml blood obtained

c. Cardiocentesis; 1.5 ml blood volume; 0.6 ml blood obtained

d. Sternal phlebotomy; 2.4 ml blood volume; 0.8 ml blood obtained

e. Venipuncture; 2 ml blood volume; 0.8 ml blood obtained

Answer:  b.  Cardiocentesis; 2.4 ml blood volume; 0.8 ml blood obtained

References:  Wiedmeyer, C. et. al.  2007.  Complete Blood Count, Clinical Chemistry, and 

                      Serology Profile by Using a Single Tube of Whole Blood From Mice.  JAALAS
                      46 (2):  59-64.

                   :  Fox, et. al. 2007.  The Mouse in Biomedical Research, 2nd ed. Vol. III.  

                      Normative Biology, Husbandry, and Models.  Elsevier.  Chapter 5, pp. 137-139.
Domain 3; Primary species – mouse (Mus musculus)
53.
According to the Guide, this species may routinely require special cage modifications to accommodate:

a.
Pregnancy

b.
Obesity

c.
Age

d.
Height

e.
Disease

Answer: d.  Height
Reference: ILAR. Guide for the Care and Use of Laboratory Animals. National Academies, Washington, DC. 1996. Pg 29

Domain 4;  Secondary species – Baboon (Papio sp)
54.
The correct acronym to describe the equipment as depicted by this diagram is: 

a.
LFA

b.
MHM

c.
ICAM

d.
PMBC

e.
FACS

Answer: e, FACS (Fluorescence-activated cell sorting)

Reference: 1) Chou ST et al, Detection of transgene product in mouse peripheral blood lymphocytes: a minimally invasive microassay, CM, 2002, 52(6):543-7. 
2) http://www.bio.davidson.edu/COURSES/GENOMICS/method/FACS.html
Domain 3
55.
Identify the device in the following slide. 

a. A Harrison-Davis primate restraint apparatus

b. A Medium plethysmograph box 

c. A Medium atmospheric pressure chamber

d. An US military Class III biological chamber 

Answer: b. A medium plethysmography box 

References:

1) Foster, D.C., Hunter, T.C., Gibbs, P.H., and Leffel, K.E.  2008. Whole-body plethysmography in African Green Monkeys (Chlorocebus aethiops) with and without jackets. JAALAS 47:52-55.

2) Obat Akata CJ, Blair LF, Barr EB, Storch S, Vigil G, Campen MJ. 2007. Development of a head-out plethysmography system for nonhuman primates in an Animal Biosafety Level 3 facility. J. Pharmacol Toxicol Methods 55:96-102.
Domain 3; Tertiary species – African Green Monkey (Chlorocebus aethiops)
56.
The attending veterinarian has exempted the animal in this slide from the institution’s exercise program.  The exemption must be re-evaluated every _____ days.

a.
7 

b. 
10 

c. 
15

d. 
20

e. 
30

Answer: e, 30 

Reference:1) AWAR (Nov 2005), sec 3.8, p63

2) Kulpa-Eddy JA et al, USDA Perspective on Environmental Enrichment for Animals, ILAR Journal. 46(2)
Domain 5; Primary Species – Dog (Canis familiaris)
57.
(2 slides)  A ewe aborted at 130 days gestation.  The gross and histologic lesions seen in slide 1 and slide 2 were found.  The most likely etiologic agent is:

a.
Brucella ovis

b.
Coxiella burnetti

c.
Toxoplasma gondii

d.
Leptosipira interrogans

e.
Yersinia pseudotuberculosis

Answer:   b.  Coxiella burnetti
References:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal   
                      Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter 14, p. 564.

       :  McGavin, M. and Zachary., J.  2007.    Pathologic Basis of Veterinary Disease 4th     

          ed.  Mosby Elsevier.  Chapter 18, p. 1296.                                                                                                                           
Domain 1; Secondary species – sheep (Ovis aries)
58.
(2 slides)  The etiologic agent pictured is:

a.
Myobia musculi

b.
Polyplax serrata

c.
Radfordia affinis

d.
Radfordia ensifera

e.
Myocoptes musculinus

Answer: e Myocoptes musculinus
References:  Baker, D.  2007.  Flynn’s Parasites of Laboratory Animals 2nd edition,

          Blackwell Publishing. Chapter 11, pp. 361-362.

                   :  Percy, D. and Barthold, S.  2007.  Pathology of Laboratory Rodents and Rabbits  

                      3rd ed.  Blackwell Publishing.  Chapter 1, pp. 85-87.
Domain 1; Primary species – mouse (Mus musculus)
59.
An investigator has a protocol in which he houses the depicted in his lab up to 10 hours for study. Under which law regulation or guideline would this be considered a satellite facility?
a. Animal Welfare Regulations   

b. PHS  Policy

c. The Guide for the Care and Use of Laboratory Animals  

d. None of the above

Answer: d, None of the above      

Reference: 1) PHS policy 2002 version by OLAW, p8, 

2) AWA and Animal Welfare Regulations, 2005, sect 1.1. Definitions page 24

Domain 5; Secondary Species – hamster (Mesocricetus auratus)
60.
The device depicted below maintains a temperature of 450-500° F to sterilize the tips of surgical instruments.  What substrate is contained in this sterilizer and how long must an instrument be immersed in this substrate for sterilization?
a. alcohol; at least 15 seconds

b. chlorhexidine; at least 15 seconds

c. chlorhexidine; at least 30 seconds

d. glass beads; at least 15 seconds

e. glass beads; at least 60 seconds

Answer:  d.  glass beads; at least 15 seconds
References:

1) http://www.southpointesurgical.com/pdf/Germinator_manual_sp.pdf
2) http://www.roboz.com/instrument_care_and_handling.asp#germinator%20500
Domain 3
61.
Which disease model areas does this species represent?

a.
developmental biology; animal learning; senescence

b.
animal learning; immunology; cardiothoracic surgery

c.
fetal alcohol syndrome; toxicity; diabetes mellitus

d.
diabetes insipidous; diabetes mellitus

e.
endocrinology; reproductive biology; toxicology

Answer:  a.  developmental biology; animal learning; senescence
Reference:  Huss, D., Poynter, G., Lansford, R.  2008.  Japanese Quail (Coturnix japonica) as a laboratory animal model.  Lab Animal 37 (11):  513-519
Domain 3; Tertiary species – birds
62.
This symbol would likely be found on which of the following?
a. Autoclaved feed
b. Irradiated feed

c. Purified feed
d. Organic feed
e. Chemically defined feed
Answer:  b.  Irradiated feed

Reference:  1) http://uw-food-irradiation.engr.wisc.edu/Facts.html  

2)  http://www.co.el-dorado.ca.us/emd/envhealth/food_irradiation.html
Domain 4
63.
What purpose of the device depicted in this slide?

a. stereotactic equipment

b. automated blood sampling

c. behavioral testing

d. transgenic production

Answer:
b:  automated blood sampling
References:  

1) Suchow MA, Weisbroth SH, Franklin CL, eds. 2006.  The Laboratory Rat, 2nd edition, Academic Press: San Diego, CA.  Chapter 18 Experimental Modeling and Research Methodology, p. 591.
2) http://www.instechlabs.com/Infusion/bloodsampling/
Domain 3; Primary Species – rat (Rattus norvegicus)
64.
According to the 2007 AVMA Guidelines on Euthanasia, this device is NOT considered conditionally acceptable when used as the sole method of euthanasia for ________.
a. Mus musculus

b. Rattus norvegicus
c. Rana pipiens

d. Gallus domesticus

Answer:  c.  Rana pipiens

Reference:  1) 2007 AVMA Guidelines on Euthanasia.  

Domain 5; Tertiary Species
65.
Give the etiological diagnosis of this animal’s condition?    
a. Shope papillomatosis

b. Adenovirus

c. Calicivirus

d. Cutaneous Fusobacterium necrophorum
e. Cutaneous (Shope) venereal transmittable tumor

Answer: a. Shope papillomatosis.
References:

1) Munday, SJ, Aberdein, D, Squires, RA, Alfaras, A., and Wilson, MA. 2007. Persistent conjunctival Papilloma due to oral Papillomavirus infection in a rabbit in New Zealand. JAALAS 46:69-71

2) Kidd JG, Rous P., 1940. Cancer deriving from virus papillomas of wild rabbits under natural conditions.  J. Exp Med, 71: 469-493.

Domain 1; Primary species – Rabbit (Oryctolagus cuniculus)
66.
You are a laboratory animal veterinarian called to examine the muzzle of a new arrival animal.  What best advice do you give regarding care of this animal?

a. This animal can be received and used in research.

b. This animal can be co-housed with conspecifics.

c. Use this animal quickly in a terminal study.

d. Once lesions are treated, this animal can be used in a long-term study.

e. This animal has a zoonotic disease, could be a herd carrier, and it is best to euthanize.
Answer:  e.  This animal has a zoonotic disease, could be a herd carrier, and it is best to euthanize.
References:  Donnelly, T.  2008.  Oral Lesions in an Adult Goat.  Lab Animal 37 (11):  493.


      :  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal   
                    Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter 14, pp. 573-574.
Domain 4; Secondary species – goat (Capra hircus)
67.
According the Guide, when using the depicted housing in a research setting, it should be constructed so as to:

a.
provide an indirect source of heat

b.
permits submissive animals to gain shelter

c.
provide complete containment from the elements

d.
provide a nonslip epoxy flooring

Answer: b.  permits submissive animals to gain shelter
References: 

1)
ILAR. Guide for the Care and Use of Laboratory Animals. National Academies, Washington, DC. 1996. Pg 24.

2)
Animal Welfare Act; Section 3
Domain 4
68.
What was the outcome of a study done comparing animal care technicians’ ability to detect clinical signs of rats housed in wire-bottom vs. solid-bottom cages?
a. 
There was no significant difference 

b. 
Wire bottom cages significantly increased technicians’ ability to detect pain

c. 
Solid-bottom cages significantly increased technicians’ ability to detect pain

d. 
Solid-bottom cages significantly decreased technicians’ ability to detect pain

Answer: a, There was no significant difference

Reference: 1) Van Vleet et al, Comparison of technicians' ability to detect clinical signs in rats housed in wire-bottom versus solid-bottom cages with bedding. JAALAS. 2008. 47 (2):71-75

Domain 4
69.
What is the genus of the primate depicted in this picture?

a. Macaca
b. Cercopitecus
c. Lagothrix
d. Mandrillus
Answers:
d.  Mandrillus

References:  

1) Rowe N, 1996. Pictorial Guide to the Living Primates.  1st edition, Pogonius Press, East Hampton, NY, Old World Primates, p. 118.
Domain 4; Secondary Species – baboon (Papio sp.)
70.
Which of the following is true regarding the parasite shown in the image: 

a. It infects the small intestine and cecum of captive and wild Papio anubis
b. This parasite is also capable of infecting humans
c. Transmission among animals requires a cockroach as an indirect host 
d. Ova are short lived in the external environment due to susceptibility to desiccation 

e. Capillaria pneumoniae, the lungworm of New World primates, requires a snake intermediate host

Answer:  b.  This parasite is also capable of infecting humans
References:  

1) Bennett BT, Abee CR, Henrickson R, eds. 1998.  Nonhuman Primates in Biomedical Research: Diseases, Elsevier Academic Press: San Diego, CA.  Chapter 3 – Parasitic Diseases, pp. 152-155.

2) Reichard MV et al. 2008. Efficacy of fenbendazole formulated in a commercial primate diet for treating specific pathogen-free baboons (Papio cynocephalus anubis) infected with Trichuris trichiura. JAALAS 47(6):51-55.

Domain 1; Secondary Species – Baboon (Papio cynocephalus anubis)
71.
Which anesthesia / analgesia regimen was determined to be effective for these types of lengthy procedures in swine?

a. Fentanyl, droperidol, midazolam

b. Propofol, isoflurane, buprenorphine

c. Telazol, isoflurane, buprenorphine

d. Propofol, midazolam, fentanyl

e. Telazol, xylazine, isoflurane

Answer:  d.  Propofol, midazolam, fentanyl

Reference:  Kaiser, G., et. al. 2007.  Anesthesia for Cardiovascular Interventions and Magnetic 

                    Resonance Imaging in Pigs.  JAALAS 46 (2):  30-33.
Domain 2; Primary Species – Pig (Sus scrofa)
72.
What technique is being illustrated at which anatomic site?
a. cerebral spinal fluid collection; lumbar

b. bone marrow aspiration; iliac crest

c. bone marrow aspiration; ischial tuberosity

d. cerebral spinal fluid collection; cisterna magna

e. intraosseous fluid administration; pelvis

Answer:  b.  bone marrow aspiration; iliac crest

References:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal   
                     Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter 16, pp.  728-729.

                  :  Brown, C.  2008.  Bone Marrow Aspiration in Dogs and Cats.  Lab Animal
                     37 (11):  497.
Domain 3 
73.
Which is true about both of these items when used with mice?

a.
Items can be used for nesting material.

b.
Items can provide foraging material.

c.
Items can promote territorial aggression.

d.
Items can affect corticosterone levels and adrenal weights.

e.
Items can be used for shelter.

Answer:  e.  Items can be used for shelter.

References:   Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal   
                     Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter 32, pp.  1242-1243.

                   :  Froberg-Fejko, K.  2008.  Addressing the Environmental Enrichment Needs of

                      Mice:  Thinking Outside the Cage.  Lab Animal 37 (11):  534-535.
Domain 4; Primary species – mouse (Mus musculus)
74.
A unique feature of the rodent parasite shown in this slide is?

a. Persistent infections are common

b. Direct and indirect transmission can occur

c. Adults are found in the bile duct

d. Human infections are common

Answer:
b. Direct and indirect transmission can occur
References:

1) Baker, DG. Parasites of Rats and Mice. 2007. In: Baker DG, editor, Flynn’s Parasites of Laboratory Animals, Second Edition. Ames: Blackwell Publishing, p. 332-333.

2) Jacoby RO, Fox JG, and Davisson, M. 2002. Biology and Disease of Mice. In: Fox JG, Anderson LC, Loew FM and Quimby FW. Laboratory Animal Medicine, 2nd ed. San Diego: Academic Press, Inc., p. 100.

Domain 1; Primary Species – Mouse (Mus musculus)
75.
What is the minimum educational experience required for this level of AALAS certification?
a. high school diploma or GED

b. associates degree
c. bachelor’s degree

d. master’s degree

e. none

Answer:  e. none
Reference:  http://www.aalas.org/certification/tech_cert.asp 
Domain 6
76.
This apparatus is used to measure ___________.

a. memory

b. pain

c. depression

d. coordination

Answer: c, depression

Reference: 1) Mulder GB et al, Rodent Models of Depression, 2004, CT, 45(6):52-54

2) Crawley JN. Current protocols in neurosciences, 2001, J. Wiley, New York

Domain 2; Primary Species – mouse (Mus musculus)

77.
What advice should you give to the care attendant who held this animal for you (no gloves) and may have come in contact with the lesions?

a. Proceed immediately to the Emergency Room

b. Wear gloves in the future.

c. Wash hands, wear gloves if handle animal any more, and if see signs of lesions on hands, seek medical attention.

d. Inform care attendant you are reporting this incident to Supervisor and health department.

e. Caution that illness will occur and will need intense medical follow up to resolve it.

Answer:  c.  Wash hands, wear gloves if handle animal any more, and if signs of lesions on hands, seek medical attention.

References:  Donnelly, T.  2008.  Oral Lesions in an Adult Goat.  Lab Animal 37 (11):  493.

                   :   Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal   
                      Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter 14, pp.  573-574.
Domain 5; Secondary species – African clawed frog (Xenopus spp.)
78.
The condition depicted by the picture occurs more frequently to preweanling rats and mice under low relative humidity.  What was reported to be an effective topical medical treatment for this condition?
a. Diphenhydramine

b. Cortisone

c. Neomycin

d. Lanolin

e. Mineral oil

Answer: d. lanolin

Reference: 1) Taylor DK et al, Lanolin as a treatment option for ringtail in transgenic rats. JAALAS, 2006, 45(1):83

Domain 4; Primary Species – rat (Rattus norvegicus)

79.
What problem in aquatic animals demonstrated in the picture above is similar to the “bends” in humans? 
a. gas-bubble disease 

b. brown blood disease

c. chytridiomycosis

d. dropsy syndrome

Answer:
a. gas-bubble disease 
References:

1) Facility design and associated services for the study of amphibians ILAR 48 (3): 188 – 202, p198.

2) Biology and Management of the Zebrafish, Laboratory Animal Medicine, 2nd ed., p. 868

Domain 4; Secondary Species - zebrafish or African clawed frog

80.
During routine surveillance and testing of dirty bedding mouse sentinels, the following was found on microscopic exam.  What is the etiology of this condition?

a. Cysticercus fasciolaris
b. Rodentolepis nana

c. Hymenolepis diminuta

d. Syphacia obvelata

e. Aspiculuris tetraptera

Answer:  e.  Aspiculuris tetraptera

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. 101-102
2) Fox JG, Barthold SW, Davisson MT, Newcomer CE, Quimby FW, Smith AL.  The Mouse In Biomedical Research, 2nd ed. 2007: Diseases.  New York: Academic Press.  Chapter 22 – Helminth Parasites of Laboratory Mice, p. 555-556.
Domain 1; Primary species – mouse (Mus musculus)
81.
In the following room layout below, there are many items represented by the arrows.  What do these symbols represent?

a.
Telephone

b.
Data cable

c.
Intercom

d.
Thermostat

e.
110V outlet

Answer: e.  110V outlet

Reference:  Handbook of Facilities Planning, Volume 2, Laboratory Animal Facilities; p18.
Domain 4
82.
Which category of noncompliance can be dealt with most easily?

a.
Desperation

b.
Education

c.
Lack of Information

d.
Anxiety

Answer:  c.  Lack of Information

References:  Jefcoat, A. 2008.  The “Triad of Noncompliance’ as a Tool for Understanding, Preventing and Correcting Protocol and Procedural Noncompliance.  Lab Animal 37 (10):  459-463.
:  Dole, W.  2008.  Postapproval Monitoring and the Role of the Compliance Office.                                                                ILAR 49 (4):  393-401.

:  Plante, A. and James, M.  2008.  Program Oversight Enhancements:  The Big PAM.  ILAR 49 (4):  419-425.
Domain 5
83.
What is this anatomical structure to which the arrows are pointing in this slide?

a. Peyer’s patches

b. Mesenteric lymph nodes

c. Mesenteric fat

d. Uterine ligament

Answer:
b.  Mesenteric lymph nodes

References:

1) http://www.radil.missouri.edu/s/1222118818/index.html
2) Komárek V. 2007. Gross Anatomy. In: Fox JG, Barthold SW, Davisson MT, Newcomber CE, Quimby FW and Smith AL, editors. The Mouse in Biomedical Research – Normative Biology, Husbandry, and Models. San Diego: Academic Press, Inc., p. 22.

Domain 1; Primary species – mouse (Mus musculus)

84.
The agent depicted is associated with which of the following conditions?

a.
Red blood cell dyscrasias in turtles

b.
Pulmonary fibrosis in rats

c. 
Adynamic ileus in rats

d.
Renal tubular necrosis in rabbits

e.
Enhanced ‘leakiness’ when used in SCID mice

Answer:  d.  Renal tubular necrosis in rabbits
References:  (1)  Laboratory Animal Medicine, 2nd edition; p 970

(2)  Laboratory Animal Science v41(5) p432-435

(3)  http://www.wyeth.com/products?product=/wyeth_html/home/products/animal_health/Telazol®/Telazol®_overview.html
Domain 2; Primary Species – rabbit (Oryctolagus cuniculus)
85.
Which of the following statements is FALSE about the reproductive system of this species?

a. Females are capable of breeding continuously throughout the year.

b. Perineal swelling of the sex skin is a reliable way of monitoring the menstrual cycle and dating pregnancy in this species. 

c. Gestation period in this species ranges from 200-218 days.

d. This species has a long intermenstrual interval (compared to other species within the same genus): 40.1 ± 6.9 days.

e. This species has a single discoid placenta.

Answer:  c.  Gestation period in this species ranges from 200-218 days.
References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW. Laboratory Animal Medicine 2nd Edition. 2002. Boston: Academic Press. Chapter 16. p 707-08.

2) Bennett BT, Abee CR, Henrickson R. Nonhuman Primates in Biomedical Research: Biology and Management. 1995. San Diego: Academic Press. Chapter 14. p 345.

3) http://www.ivis.org/advances/Reuter/myers/chapter.asp?LA=1 (photo)

Domain 1; Secondary species – Baboon (Papio spp)
86.
(2 slides)  An animal caretaker found a bone fragment protruding from the skin of an adult male Cynomologus monkey (Macaca fasicularis). Using these two slides, which of the following diagnoses is correct?
a. Idiopathic new bone formation resulting in penetration of skin

b. Open spiral fracture of the femur

c. Hypertrophic osteopathy

d. Sequestrum secondary to osteomyelitis 

Answer: a, Idiopathic new bone formation resulting in penetration of skin 
Reference: 1) Lee J et al, Idiopathic New Bone Formation in the Femoral Shafts of a Cynomologus Monkey (Macaca fasicularis), JAALAS, 2008, 47(3):68-71

2) Burton FD et al, Congenital limb malformations in the free-ranging macaques of Kowloon. J Med Primatol 1989. 18:397–403.
Domain 1; Primary Species – Macaques (Macaca spp)

87.
What is a good use for this piece of equipment?

a.
Containment

b.
Feeder

c.
Support

d.
Waterer

e.
Cage Enrichment

Answer:  e.  Cage Enrichment

References:  Fox, J., Anderson, L., Lowe, F., and Quimby, F.  2002.  Laboratory Animal   
                     Medicine, 2nd ed.  Academic Press, San Diego, CA, Chapter 15, p. 623.

                   :  Huntsberry, M. et. al.  2008.  The Foraging Ball as a Quick and Easy Enrichment 

                      Device for Pigs (Sus scrofa).  Lab Animal 37 (9):  411-414.     
Domain 4; Primary species – Pig (Sus scrofa)
88.
Name the device depicted in this slide:

a. Cole tube

b. Gas sampling endotracheal tube

c. Pediatric endotracheal tube

d. Endoscopic endotracheal tube

Answer:
a. Cole tube
References:

1) Kohn DF, Wixson SK, White WJ, Benson GJ, eds.  1997.  Anesthesia and Analgesia in Laboratory Animals.  Academic Press, San Diego, CA.  Chapter 7 –Anesthetic Equipment:  Types and Uses, p.141.

Domain 2
89.
This behavioral testing apparatus is used to test fear and anxiety. The proper name is this apparatus is an elevated _____________.
a. 
zero maze

b. 
plus maze

c. 
circular treadmill

d. 
circular water maze

e. 
radial maze
Answer: a, zero maze

Reference: 1) Mulder GB et al, Elevated Plus Maze, 2004, CT, 45(2):39-40

2) Crawley JN, et al, What’s wrong with my house?: behavioral phenotyping of transgenic and knockout mice. Wiley-Liss. New York
Domain 3; Primary Species – mouse (Mus musculus)

90.
What is the etiologic agent pictured in this slide?

a. Otodectes cynotis

b. Psoroptes cuniculi

c. Cnemidocoptes cuniculi

d. Cheyletiella parasitovorax

e. Sarcoptes scabiei

Answer:  b.  Psoroptes cuniculi
References:  

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 9 – Biology and Diseases of Rabbits, p. 349.

2) Percy DH and Barthold SW.  2001.  Pathology of Laboratory Rodents and Rabbits, 2nd ed.  Iowa State University Press: Ames, Iowa.  Chapter 6 – Rabbit, p. 294-295.

Domain 1; Primary species – Rabbit (Oryctolagus cuniculus)
91.
In a recent report in African clawed frogs, what common and less common infections were diagnosed in the colony, as represented in these pictures? 
a. Saprolegnia and Piscinoodinum
b. Piscinoodinum and Trichodina
c. Trichodina and Entamoeba
d. Saprolegnia and Epistylis
Answer:
d. Saprolegnia and Epistylis
References:

Epistylididae ectoparasites in a colony of African clawed frogs (Xenopus laevis).  JAALAS 46 (2): 86-91

Biology and Diseases of Amphibians, Laboratory Animal Medicine, 2nd ed., pp. 819, 822

Domain 1; Secondary Species - African clawed frog (Xenopus spp.)
92.
What device is attached on this rat and what is being monitored?

a.
Catheter; blood pressure

b.
Pulse oximeter; oxygen saturation

c.
Electrocardiography; heart rate

d.
Thermistor; respiratory rate

e.
Thermometer; body temperature

Answer:  c.  Electrocardiography; heart rate

References:  Fleknell, P., 1996.  Laboratory Animal Anesthesia, 2nd ed.  Academic Press, San  

                      Diego, CA.  Chapter 4, pp. 80-87.
                   :  Brown, C.  2008.  Intra-abdominal Castration in the Rat.  Lab Animal 37 (2):  73-74.
Domain 4; Primary species – Rat (Rattus norvegicus)
93.
Which is FALSE regarding standards for this procedure?

a.
This procedure is often done at weaning age.

b.
The procedure is well tolerated at weaning age and minimal restraint is needed.

c.
Anesthesia must be used to do procedure post weaning age.

d.
It is important to sterilize instruments between animals to prevent cross contamination of DNA samples.

e. 
This is the only method available to obtain DNA for genotyping.

Answer:  e.  This is the only method available to obtain DNA for genotyping.

References:  Hankenson, C., et. al.  2008.  Evaluation of Tail Biopsy Collection in Laboratory

                      Mice (Mus musculus):  Vertebral Ossification, DNA Quantity, and Acute 

                      Behavioral Reponses.  JAALAS 47 (6):  10-18.

                   :  Chen, S. and Evans, G.  1990.  A Simple Screening Method for Transgenic Mice

                      Using the Polymerase Chain Reaction.  Biotechniques 8:32-33.

                   :  Irwin, M., et. al.  1996.  Identification of Transgenic Mice by PCR Analysis of

                      Saliva.  Nat. Biotech 14:  1146-1148.

                   :  Hofstetter, J., et. al.  1997.  Genomic DNA From Mice:  A Comparison of 

                      Recovery Methods and Tissue Sources.  Biochem. And Mol. Med.  62:  197-202.
Domain 3; Primary species – mouse (Mus musculus)
94.
What important social behavior of mice is demonstrated in this picture?

a. barbering 

b. fighting

c. nest building

d. nursing

Answer:
c. nest building 

References:

1) Home improvement: C57BL/6J mice given more naturalistic nesting materials build better nests.  JAALAS 47 (6): 25-31.

2) Biology and Diseases of Mice, Laboratory Animal Medicine, 2nd ed., p. 52

Domain 4; Primary Species – mouse (Mus musculus)
95.
This species is included in the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) Endangered Species List.  Under which appendix is this amphibian currently listed?

a. I

b. II

c. III

d. IV

e. V
Answer:  b.  II

References:
1) http://www.cites.org/eng/resources/species.html
2) http://www.cites.org/eng/app/E-Jul01.pdf
Domain 5; Tertiary species – other amphibians
96.
Administration of which analgesic can result in these lesions depicted in this slide?

a. buprenorphine 

b. ketoprofen

c. morphine

d. acetaminophen

Answer:
b. ketoprofen a non-steroidal anti-inflammatory drug (NSAID)

References:

1) Lamon TK et al., 1.  Adverse effects of incorporating ketoprofen into established rodent studies.  JAALAS 47 (4): 20 – 24.

2) Ketoprofen, Plumb’s Veterinary Drug Handbook, 6th ed., p. 521-522

Domain 2; Primary Species – rat (Rattus norvegicus)
97.
According to the regulations of the Animal Welfare Act which two nonhuman primate species are classified as Group 6, requiring a primary enclosure with a minimum of 25.1 sq ft of floor space and 84 inches in height:

a. A and D
b. A and B

c. C and D

d. B and D

e. B and C
Answer:  e.  B and C
Reference:  Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart D – Specifications   for the Humane Handling, Care, Treatment, and Transportation of Nonhuman Primates  §3.80.  (1-1-03 Edition, p. 80).
Domain 5; Primary, Secondary and Tertiary Species – Pig-tailed macaque (Macaca nemestrina), Baboon (Papio cynocephalus anubis), Chimpanzee (Pan troglodytes), Woolly spider monkey (Brachyteles arachnoides)
98.
The apparatus shown is used for which behavioural test?

a.
Open Field Test

b.
Light-Dark Emergence Test

c.
Anxiety Maze Test

d.
Barnes Maze Test

e.
None of the above

Answer: b.  Light-Dark Emergence Test

References: 

1)
Ardayfio P, Kim K-S. 2006.  Anxiogenic-Like Effect of Chronic Corticosterone in

the Light–Dark Emergence Task in Mice. Behav Neurosci, 120:249-256.

2)
J Benjamin, R Ebstein, RH Belmaker. Molecular Genetics and the Human Personality.
American Psychiatric Pub, 2002. Pg 66.
Domain 3
99.
Name the instrument depicted.

a.
Ultrasonic cleaner

b.
Autodescaler

c.
Dry heat sharpener

d.
Hot bead sterilizer

e.
None of the above

Answer: d.  Hot bead sterilizer
Reference: 

1)
http://www.finescience.com/commerce/ccc1108-hot-bead-sterilizers.htm
2)
http://www.bu.edu/research/compliance/lacu/lacf/sop/equipment/sterilizer.shtml
Domain 4
100.
What are the appropriate hours of light per day required for this species?  

a. 12-16 hr of light per day 

b. 10-12 hrs of light per day

c. 7-8 hrs. of light per day

d. 2-12 hrs of light per day

Answer: a. 12-16 hrs of light per day
Reference: Astrofsky, M.K., et al. Biology and management of the zebrafish. In Laboratory Animal Medicine (Fox, G.J. et al, eds.), pgs. 870-871. Academic Press, New York.
Domain 4; Secondary species – zebrafish (Danio rerio)
END OF EXAM!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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