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ANIMAL EXPERIMENTATION

(50 Questions with Answers and References)

1.
Which of the following animal models of ischemic stroke is an example of focal cerebral ischemia?

a. Microsphere embolization in the rabbit

b. Middle cerebral artery occlusion combined with ipsilateral common carotid artery occlusion in the dog

c. Unilateral common carotid artery occlusion in the gerbil

d. Cardiac arrest followed by cardiopulmonary resuscitation in the mouse

e. Hypoxia-ischemia in rat

Answer: b.  Middle cerebral artery occlusion combined with ipsilateral common carotid artery occlusion in the dog

Reference: Graham SM et al.  2004.  Animal models of ischemic stroke: balancing experimental aims and animal care.  Comp Med 54(5):486-496.

2.
The single largest category of induced animal models in biomedical research arises from which of the following manipulations?

a. Chemical

b. Dietary

c. Drug

d. Genetic

e. Surgical

Answer: d.  Genetic

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 30 – Animal Models in Biomedical Research, pp. 1186-1187.

3.
Which of the following immunodeficient mice is used as a model for Chediak-Higashi syndrome?

a. Beige mouse

b. Moth-eaten mouse

c. Rag-1 and Rag-2 mice

d. SCID mouse

e. XID mouse

Answer: a.  Beige mouse

Reference: 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. 55 (Table XII).

4.
Which of the following injectable anesthetics is considered to be a steroidal anesthetic agent?

a. (-chloralose

b. Alphaxolone-alphadolone

c. Choral hydrate

d. Etomidate

e. Urethane

Answer: b. Alphaxolone-alphadolone

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 22 – Preanesthesia, Anesthesia, Analgesia, and Euthanasia, p. 959.

5.
Which of the following species is recognized by the Armed Forces Institute of Pathology (AFIP) as an animal model of the Pelger-Huët anomaly?

a. Guinea pig

b. Prairie dog

c. Ferret

d. Rabbit

e. Zebrafish

Answer: d.  Rabbit

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

6.
When is catheterization of the cervix possible in a normal female dog?

a. Proestrus

b. Estrus

c. Diestrus

d. Anestrus

e. Postparturient

Answer: e.  Postparturient

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 11 – Biology and Diseases of Dogs, p. 402.

7.
Gilbert syndrome, a congenital hyperbilirubinemia due to a hepatic organic anion uptake defect, has been described in which breed of sheep?

a. Corriedale

b. Dorset

c. Merino

d. Suffolk

e. Southdown

Answer: e.  Southdown

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 14 – Biology and Diseases of Ruminants: Sheep, Goats, and Cattle, p.521.

8.
Which of the following statements describes a Type II error?

a. No difference between treatment groups exists, when, in fact, there is a difference

b. A difference between treatment groups exits, when, in fact, there is no difference

c. Using the value of one independent variable to predict the value of a dependent value, when, in fact, more than one independent variable should have been used

d. Using the value of multiple independent variables to predict the value of a dependent value, when, in fact, only one independent variable should have been used

e. Under estimating the power needed in order to detect a difference between treatment groups

Answer: a.  No difference between treatment groups exists, when, in fact, there is a difference

Reference: Committee on Guidelines for the Use of Animals in Neuroscience and Behavioral Research, Institute for Laboratory Animal Research, Division on Earth and Life Studies.  2003.  Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research.  National Academies Press: Washington, D.C.  Appendix A – Sample Size Determinations, p.176.

9.
Power is the probability of detecting a difference between treatment groups and is defined as 1-(.  What is (?
a. The probability of committing a Type I error

b. The probability of committing a Type II error

c. Sample size

d. Significance level

e. Variability within the population to be sampled

Answer: b.  The probability of committing a Type II error

Reference: Committee on Guidelines for the Use of Animals in Neuroscience and Behavioral Research, Institute for Laboratory Animal Research, Division on Earth and Life Studies.  2003.  Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research.  National Academies Press: Washington, D.C.  Appendix A – Sample Size Determinations, p.176.

10.
All of the following reasons could account for the occurrence of false-positive or false-negative results in a diagnostic test EXCEPT?

a. Incomplete sensitivity of tests

b. Incomplete specificity of tests

c. Laboratory errors

d. High disease prevalence

e. Sample selection errors

Answer: d.  High disease prevalence

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 10 – Microbiological Quality Control for Laboratory Rodents and Lagomorphs, pp. 385-387.
11. Which of the following reporter genes was discovered in the jellyfish, Aequorea victoria?
a. LacZ

b. Cre/lox
c. Pyocyanin
d. Avidin/biotin complex
e. Green fluorescent protein
Answer: e.  Green fluorescent protein
Reference: http://jaxmice.jax.org/models/fluorescent_proteins_or_lacZ.html
12. Which of the following euthanasia agents do neuroscientists commonly use to fix brain chemicals and metabolites in vivo while maintaining the brain’s anatomic integrity?

a. CO2
b. Argon

c. Decapitation

d. Microwave irradiation

e. Inhalant anesthesia

Answer: d. Microwave irradiation
Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 29 – Factors that may influence animal research, p. 1157.
13.
One of the earliest animal models of depression is a pharmacological model using reserpine.  Reserpine has been shown to decrease brain levels of all of the following neurotransmitters EXCEPT?

a. Dopamine

b. GABA

c. Norepinephrine

d. Serotonin

Answer: b.  GABA

Reference: Mulder GB and Pritchett K.  2004.  Rodent models of depression.  Contemp Top Lab Anim Sci 43(6):52-54.

14.
Which of the following staining methods is used for identifying reticulocytes and Heinz bodies?

a. Toluidine blue

b. New methylene blue

c. Alcian blue

d. Giemsa

e. Haematoxylin and eosin

Answer: b.  New methylene blue

References:
1) Gude WD, Cosgrove GE, Hirsch GP.  1982.  Histological Atlas of the Laboratory Mouse.  Plenum Press: New York.  Staining methods, pp.133-144.

2) Wheater PR, Burkitt HG, Daniels VG.  1987.  Functional Histology: A Text and Colour Atlas, 2nd ed.  Churchill Livingstone: Edinburgh.  Notes on staining techniques, p. 342.

15.
Which of the following immunohistochemical stains is used to identify mesenchymal cells?

a. Vimentin

b. Keratin

c. Synaptophysin

d. Glial fibrillary acidic protein (GFAP)

e. S-100 protein

Answer: a.  Vimentin

Reference: Baba Y et al.  2003.  Androgen-dependent atypical fibromas spontaneously arising in the skin of Djungarian hamsters (Phodopus sungorus).  Comp Med 53(5):527-531.

16.
Long-term survival of adrenalectomized rats is achieved by giving the animals which of the following solutions to drink ad libitum?

a. Saline

b. Sucrose

c. Saline and sucrose

d. Dextrose

e. Lactated ringers

Answer: c.  Saline and sucrose

Reference: Waynforth HB and Flecknell PA, eds.  Experimental and Surgical Techniques in the Rat, 2nd ed.  Academic Press, San Diego, CA.  Chapter 5 – Specific surgical operations, pp. 203-205.

17.
Which of the following surgical approaches is the most commonly used for performing a hypophysectomy in rats?

a. Transauricular

b. Parapharyngeal

c. Transsphenoidal

d. Paraoccular

e. Transtemporal

Answer: a.  Transauricular

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 23 – Techniques of experimentation, p. 1028.

18.
Canine leukocyte adhesion deficiency has been described in which of the following dog breeds?

a.
Grey Collies

b.
West Highland Terrier

c.
German Shorthair Pointers

d.
Irish Red and White Setters

e.
German Shepherds

Answer: d.  Irish Red and White Setters

Reference: Gu YC et al.  2004.  The genetic immunodeficiency disease, leukocyte adhesion deficiency, in humans, dogs, cattle, and mice.  Comp Med 54(4):363-372.

19.
According to the 2000 Report of the AVMA Panel of Euthanasia, which of the following inhalant anesthetics is a conditionally acceptable agent for euthanasia in rodents?

a. Halothane

b. Enflurane

c. Isoflurane

d. Methoxyflurane

e. Desflurane

Answer: d.  Methoxyflurane

Reference: Beaver BV et al.  2001.  2000 Report of the AVMA Panel on Euthanasia.  JAVMA 218(5):669-696.

20.
Which of the following methods was found to be the most efficient in euthanizing fetal mice?

a. Halothane inhalation

b. Intraperitoneal sodium pentobarbital

c. Carbon dioxide inhalation

d. Intravenous potassium chloride

e. None of these methods of euthanasia efficiently killed fetal mice

Answer: e.  None of these methods of euthanasia efficiently killed fetal mice

Reference: Klaunberg BA et al.  2004.  Euthanasia of mouse fetuses and neonates.  Contemp Top Lab Anim Sci 43(5):29-34.

21.
Ketamine has all of the following effects on hematological and serum biochemical values in laboratory animals EXCEPT?

a. Decreased leukocyte count

b. Decreased hemoglobin

c. Decreased total plasma proteins

d. Decreased hematocrit

e. Decreased alanine and aspartate aminotransferases

Answer: e.  Decreased alanine and aspartate aminotransferases

References:

1) Sato A et al.  2005.  Effects of age and sex on hematologic and serum biochemical values of vervet monkeys (Chlorocebus aethiops sabaeus).  Contemp Top Lab Anim Med 44(1):29-34.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 22 – Preanesthesia. anesthesia. analgesia, and euthanasia, p. 992.

22.
The elevated zero maze (EZM) is a modification of the elevated plus maze (EPM).  How does the EZM differ from the EPM?

a. All of the arms in the EZM are open

b. There is no start location or area in the EZM

c. The EZM consists of an elevated maze with two intersecting arms

d. All of the arms in the EZM are closed

e. The EZM has no alternating light and dark arms or areas

Answer: b.  There is no start location or area in the EZM

Reference:  Mulder GB and Pritchett K.  2004.  The elevate plus maze.  Contemp Top Lab Anim Sci 43(2):39-40.

23.
In New Zealand White rabbits, which of the following anesthetic regimens was shown to have no effects on plasma sodium levels up to 24 hours after the initial anesthetic administration?

a. Ketamine-xylazine

b. Ketamine-diazepam

c. Thiopentone

d. Pentobarbitone

Answer: d.  Pentobarbitone

Reference: Gil AG et al.  2004.  The effects of anesthesia on the clinical chemistry of New Zealand White rabbits.  Contemp Top Lab Anim Sci 43(3):25-29.

24.
Based on frequency, several different kinds of waves have been identified on electroencephalograms (EEGs).  Which of the following types of waves on EEG disappear during sleep?

a. Alpha

b. Beta

c. Delta

d. Theta

Answer: a.  Alpha

Reference: Fitzgerald AL et al.  2003.  Development of a quantitative method for evaluation of the electroencephalogram of rats by using radiotelemetry.  Contemp Top Lab Anim Sci 42(1):40-45.

25.
All of the following online databases would appropriate to use for conducting a literature search for alternatives to animal use in experiments EXCEPT?

a. MEDLINE

b. PUBMED

c. AGRICOLA

d. TOXLINE

e. COMPMED

Answer: e.  COMPMED

Reference: Johnson P and Besselman D.  2002.  Practical aspects of experimental design in animal research.  ILAR J 43(4):202-206.

26.
Which of the following agents is commonly used to anesthetize Xenopus laevis?

a. Hypothermia

b. Ketamine

c. Ketamine-xylazine

d. Tricaine methansulfonate (MS-222)

e. Isoflurane

Answer: d.  Tricaine methansulfonate (MS-222)

Reference: Green S.  2003.  Postoperative analgesics in South African clawed frogs (Xenopus laevis) after surgical harvest of oocytes.  Comp Med 53(3):244-245.

27.
What is the typical length of time needed to produce and initially characterize transgenic mice?

a. 1-3 months

b. 6-12 months

c. 1-2 years

d. 2-4 years

e. Greater than 4 years

Answer: c.  1-2 years

Reference: Borowsky A et al.  2003.  Comparative pathology of mouse models of human cancer.  Comp Med 53(3):248-258.

28.
Which agent has been safely and successfully used to anesthetize adult opossums short-term, while sparing neonates contact from the anesthetic?

a. Ketamine

b. Pentobarbital

c. Telazol

d. Methoxyflurane

e. Halothane

Answer: e.  Halothane

Reference: Wang Z and Vandeberg J.  2003.  Survival anesthetic and injection procedures for neonatal opossums.  Contemp Top Lab Anim Sci 42(5):41-43.

29.
Which of the following factors affect the specificity of polymerase chain reaction (PCR) tests?

a.
Primers used

b.
Quality of DNA/RNA template

c.
Primer concentration

d.
Type and amount of polymerase used

e.
Polymerase inhibitors present in samples

Answer: a.  Primers used

Reference: Compton SR and Riley LK.  2001.  Detection of infectious agents in laboratory rodents: traditional and molecular techniques.  Comp Med 51(2):113-119.

30.
Rodent models of depression can be based on all of the following paradigms EXCEPT?
a. Stress

b. Activity

c. Genetic manipulation

d. Neurological lesion

e. Pharmacological exposure

Answer: b.  Activity

Reference: Mulder G and Pritchett K.  2004.  Rodent Models of Depression.  Contemp Top Lab Anim Sci 43(6):52-54.

31.
Which of the following mice strains are a well-known animal model of autoimmune type I diabetes?

a. SJL

b. A/JNCr

c. NSY (Nagoya-Shibata-Yasuda)

d. NOD (nonobese diabetic)

e. NZB

Answer: d.  NOD (nonobese diabetic)

Reference: Ikegami H et al.  2004.  Mouse models of type 1 and type 2 diabetes derived from the same closed colony: genetic susceptibility shared between two types of diabetes.  ILAR J 45(3):268-277.

32.
Which of the following statements is FALSE with regards to the use of rodent models of stroke?

a. Rodents are less costly to obtain and maintain, compared to larger animals

b. Mice are genetically homogeneous and genetic modifications are easily done

c. Rodents have lissencephalic brains, so their anatomy is similar to humans

d. There is less concern with use of rodents than there is with larger animals

e. The small brain size allows for quick tissue fixation and analysis procedures

Answer: c.  Rodents have lissencephalic brains, so their anatomy is similar to humans

Reference: Traystman R. 2003.  Animal models of focal and global cerebral ischemia.  ILAR J 44(2):85-95.

33.
All of the following solutions are considered to be either a sterilant or a high level disinfectant EXCEPT?

a. Alcohol

b. Glutaraldehyde

c. Ethylene oxide gas

d. Hydrogen peroxide

e. Paraformaldehyde

Answer: a.  Alcohol

Reference: Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  Chapter 3 – Veterinary Medical Care, p. 62.

34.
Which of the following fish species is used as a model for Wilson’s disease?

a. Morone americana
b. Oncorhynchus mykiss
c. Poecilia Formosa
d. Pomacentrus partitus
e. Xiphophorus maculatus
Answer: a.  Morone americana
Reference: AFIP fascicle #381.

35. Which of the following drug combinations has been shown to be nephrotoxic in rabbits?

a. Ketamine-valium

b. Tiletamine-zolazepam

c. Medetomidine-ketamine

d. Ketamine-xylazine

e. Alpha-chloralose-urethane

Answer: b.  Tiletamine-zolazepam

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter22 – Preanesthesia, Anesthesia, Analgesia, and Euthanasia, pp. 969-970.

36. Which biochemical parameter has been shown to be a surrogate for lethal challenge in ricin toxicosis?

a. Blood glucose concentration

b. Creatinine

c. Gamma-glutamyltransferase

d. Total bilirubin

e. Cholesterol

Answer: a.  Blood glucose concentration

Reference: Pincus SH et al.  2002.  Identification of hypoglycemia in mice as a surrogate marker of ricin toxicosis.  Comp Med 52(6):530-533.
37.
Which gaseous agent is the most aversive to laboratory animals?
a.
Carbon Dioxide
b.
Halothane
c.
Sevoflurane
d.
Isoflurane
e.
Desflurane
Answer:  a.
Carbon Dioxide
Reference:  Raj ABM et al.  Carbon dioxide for euthanasia of laboratory animals.  Comp Med 54(5):470-471.
38.
All of the following features in rabbits complicate airway management during general anesthesia EXCEPT?

a.
Narrow oral cavity

b.
Large incisors

c.
Limited mobility of the temporomandibular joint

d.
Relatively small tongue

e.
Tendency for laryngospasm

Answer:  D.  Relatively small tongue

Reference:  Smith JC et al.  Endotracheal tubes versus laryngeal mask airways in rabbit inhalation anesthesia: ease of use and waste gas emissions.  Contemp Top Lab Anim Sci 43(4):22-25.

39.
Which of the following features makes vervet monkeys (Chlorocebus aethiops sabaeus) particularly useful for experimental studies?

a.
Light temporalis muscles and thin cranium

b.
Their kidney cells cannot be cultured in vitro
c.
Heavy temporalis muscles and thick cranium

d.
Non-fused vagus and  sympathetic outflow in the tail

e.
Non-fused vagus and sympathetic outflow in the neck

Answer: a.  Light temporalis muscles and thin cranium

Reference:  Sato A et al.  Effects of age and sex on hematologic and serum biochemical values of vervet monkeys.  Contemp Top Lab Anim Sci 44(1):29-34.

40.
Which mouse strain has an induced mutation that results in defective recombinase enzymes, thereby preventing formation of functional B ( (Ig) and T cell receptors?

a. Nude

b. Xid

c. Rag-1

d. SCID

e. Beige

Answer: c.  Rag-1

Reference:  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. 55 (Table XII).

41.
Which of the following rodents is widely used for the study of biliary physiology and the pathophysiology of gallstone formation?

a. Microtus pennsylvanicus
b. Cynomys ludovicianus
c. Dipodomys spectabilis
d. Meriones unguiculatus
e. Marmota monax
Answer: b.  Cynomys ludovicianus

Reference:  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 7 – Biology and Diseases of Other Rodents, p. 254.

42.
A sensitive assay is one that produces which of the following?

a. Low percentage of false-negative results

b. High percentage of true-negative results

c. Low percentage of true-positive results

d. Low percentage of false-positive results

e. None of the above

Answer: a.  Low percentage of false-negative results
Reference:  Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 10 – Microbiological Quality Control For Laboratory Rodents And Lagomorphs, p. 385.

43.
A cleft palate was found in a large kindred of Brittany Spaniel-Beagle crossbreds that were maintained for a dominantly inherited motor neuron trait.  Pedigree analysis suggested what mode of inheritance for cleft palate in this canine model?

a.
Autosomal dominant

b.
Autosomal dominant with incomplete penetrance

c. 
Autosomal recessive

d. 
Sex-linked

Answer: c.  Autosomal recessive

Reference: Tolwani RJ et al.  2004.  Magnetic resonance imaging and surgical repair of cleft palate in a four-week-old canine.  Contemp Top Lab Anim Sci 43(6):17-21.

44.
All of the following are rodent models of depression EXCEPT?

a.
Porsolt forced swim test

b.
Tail suspension test

c.
Chung model

d.
Olfactory bulbectomy

Answer: c.  Chung model

Reference: Mulder G and Pritchett K.  2004.  Rodent models of depression.  Contemp Top Lab Anim Sci 43(6):52-54.

45.
The CD18 null mouse is a rodent model for what human disease?

a.
Lou Gehrig/s disease

b.
Leukocyte adhesion deficiency

c.
Mucopolysaccharidiasis

d.
Lymphoproliferative autoimmune disease

Answer: b.  Leukocyte adhesion deficiency

Reference: Gu Y et al.  2004.  The genetic immunodeficiency disease, leukocyte adhesion deficiency, in humans, dogs, cattle and mice.  Comp Med 54 (4):363-372.

46.
Which of the following is an animal model for leukocyte adhesion deficiency?

a.
Holstein cattle

b.
Southdown sheep

c.
German shepherds

d.
Damselfish

Answer: a.  Holstein cattle

Reference: Gu Y et al.  2004.  The genetic immunodeficiency disease, leukocyte adhesion deficiency, in humans, dogs, cattle and mice.  Comp Med 54 (4):363-372.

47. Rat models of temporal lobe epilepsy include all of the following EXCEPT?

a.
Neonatal hypothermia

b.
Neonatal hyperthermia

c.
Neonatal hypoxia +/- ischemia

d.
Percussive brain injury

e.
Tetanus toxin

Answer: a.  Neonatal hypothermia

Reference: Buckmaster PS.  2004.  Laboratory animal models of temporal lobe epilepsy.  Comp Med 54(5):473-485.

48. Which of the following is the principle route of bodily elimination of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)?

a.
Feces

b.
Urine

c.
Respiration

d.
Sweat gland

Answer: b.  Urine

Reference: Jakowec M and Petzinger G.  2004.  1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine-lesioned model of Parkinson's disease, with emphasis on mice and nonhuman primates.  Comp Med 54(5):497-513.
49. Which species is most sensitive to the toxic effects of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)?

a.
Old world monkeys

b.
New world monkeys

c.
Guinea pig

d.
Rat

Answer: a.  Old world monkeys

Reference: Jakowec M and Petzinger G.  2004.  1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine-lesioned model of Parkinson's disease, with emphasis on mice and nonhuman primates.  Comp Med 54(5):497-513.
50. Which of the following are examples of xenobiotics?

a. Anesthetic agents

b. Organochlorine insecticides

c. Aflatoxins

d. Cadmium

e. All of the above

Answer: e.  All of the above

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 29 – Factors That May Influence Animal Research, p. 1153.

CLINICAL LABORATORY ANIMAL MEDICINE, SURGERY AND PATHOLOGY

(50 Questions with Answers and References)

1.
Which of the following is a commonly observed strain abnormality in 129 mice?

a.
Congenital ocular defects

b. Hydrocephalus

c. Age-related hearing loss

d. Testicular teratomas

e. Hypersensitivity dermatitis

Answer: d.  Testicular teratomas

Reference: Percy DH and Barthold SW.  2001.  Pathology of Laboratory Rodents and Rabbits.  Iowa State University Press: Ames, Iowa.  Chapter 1 – Mouse, p. 11, 13.

2.
Human herpesviruses 1 and 2 can cause a fatal, disseminated infection involving severe facial lesions as well as encephalitis when which of the following nonhuman primate species is aberrantly infected?

a. African green monkey

b. Macaque

c. Marmoset

d. Owl monkey

e. Patas monkey

Answer: d.  Owl monkey

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, Table XLVIII, p. 748.

3.
Pathogenic mouse isolates of Citrobacter spp. can be readily isolated and identified because of which of the following characteristics?

a. Flagellated

b. Motile

c. Readily ferments lactose

d. Gram positive

e. Readily utilizes citrate

Answer: c.  Readily ferments lactose

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. 85.

2) Percy DH, Barthold SW.  2001.  Pathology of Laboratory Rodents and Rabbits.  Iowa State University Press: Ames, Iowa.  Chapter 1 – Mouse, pp. 46-48.

4.
Which of the following antibiotics is contraindicated in guinea pigs due to the increased risk of antibiotic-associated dysbacteriosis?

a. Chloramphenicol

b. Clindamycin

c. Enrofloxacin

d. Gentamicin

e. Tylosin

Answer: b.  Clindamycin

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 6 –Biology and Diseases of Guinea Pigs, p. 217
2) Percy DH, Barthold SW.  2001.  Pathology of Laboratory Rodents and Rabbits.  Iowa State University Press: Ames, Iowa.  Chapter 5 – Guinea Pig, pp. 217-218.

3) Hawk CT, Leary SL.  1999.  Formulary for Laboratory Animals, 2nd ed.  Table A.7, pp. 145-147.

5.
Which of the following is the causative agent of transmissible lymphoma in hamsters?

a. Hamster papillomavirus

b. Hamster polyoma virus

c. Lymphosarcoma virus

d. Arenavirus

Answer:  b.  Hamster polyoma virus
Reference: Percy DH and Barthold SW.  2001.  Pathology of Laboratory Rodents and Rabbits.  2nd ed.  Iowa State University Press: Ames, Iowa.  Chapter 3 – Hamster, pp. 170.

6. An intraperitoneal injection of which of the following compounds in rats has been associated with adynamic ileus?

a. Xylazine

b. Potassium chloride

c. Ivermectin

d. Buprenorphine

e. Chloral hydrate

Answer: c. Chloral hydrate
Reference: Percy DH and Barthold SW.  2001.  Pathology of Laboratory Rodents and Rabbits.  2nd ed.  Iowa State University Press: Ames, Iowa.  Chapter 2 - Rat, pp. 156.

7. RDEC-1 (rabbit diarrhea E. coli) is one of the more virulent strains of E. coli affecting rabbits.  Strains expressing the eae gene are the most common and particularly pathogenic.  What factor does the eae gene encode?

a. Intimin

b. Hemolysin

c. Siderophores

d. Shiga-like toxin

e. K antigens

Answer: a.  Intimin
Reference: 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. 342.

8.
Helicobactor pylori is associated with all of the following diseases in humans EXCEPT?

a. Chronic active gastritis

b. Gastric adenocarcinoma

c. Mucosa-associated lymphoid tissue (MALT) lymphoma

d. Peptic ulcer

e. Proliferative typhlocolitis

Answer: e.  Proliferative typhlocolitis

Reference: Whary MT and Fox JG.  2004.  Natural and experimental Helicobacter infections.  Comp Med 54(2):128-158

9.
Powassan virus is an arbovirus that causes encephalitis in humans and can be fatal, especially to children.  Which of the following laboratory animal species is the reservoir for Powassan virus?

a. Ground squirrel

b. Mouse

c. Prairie dog

d. Rat

e. Woodchuck

Answer: e.  Woodchuck

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 8 – Woodchucks as Laboratory Animals, pp. 322-323.

10.
There are many infectious causes of enteritis in newborn to postweaning age swine.  Which of the diseases listed below typically presents with diarrhea and vomiting in swine?

a. Swine dysentery

b. Transmissible gastroenteritis

c. Colibacillosis

d. Proliferative enteropathy

e. Clostridial enteritis

Answer: b.  Transmissible gastroenteritis

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 15 – Biology and Diseases of Swine, pp. 643-650 and Table IV, p. 644.

11.
A large abdominal cyst was identified in an adult rhesus macaque in your colony.  Histological exam of the cyst demonstrates the presence of calcareous corpuscles.  Which of the following is likely the cause of the cyst?

a. Foreign body

b. Bacteria

c. Virus

d. Cestode

e. Nematode

Answer: d.  Cestode

Reference:  Hobbs TR et al.  2003.  Abdominal cysticercosis in a rhesus macaque (Macaca mulatta).  Comp Med 53(5):545-547

12.
In which of the following animal species can creatinine clearance be used to accurately measure the glomerular filtration rate?

a. Rhesus macaque

b. Rabbit

c. Guinea pig

d. Rat

Answer: b.  Rabbit

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 9 – Biology and Diseases of Rabbits, p. 333.

13.
Which of the following virulence factors of Bordetella bronciseptica promote colonization of the bacterium within the host?

a. Dermonecrotic toxin

b. Adenylate cyclase toxin

c. Lipopolysaccharide

d. Pertactin

e. Type-III secretion products

Answer: d.  Pertactin

Reference: Bemis DA et al.  2003.  Bordetella bronchiseptica infection of rats and mice.  Comp Med 53(1):11-20.

14.
Which of the following mouse strains has a 100% frequency of pulmonary tumors by 18 to 24 months of age?

a. A/J

b. BALB/c

c. CD-1

d. Swiss

e. 129/B6

Answer: a.  A/J

Reference: Galvez JJ et al.  2004.  Mouse models of human cancers (part 2).  Comp Med 54(1):13-28.

15.
Which of the following organs is a common origin of lymphoma in the mouse?

a. Liver

b. Lymph nodes

c. Spleen

d. Bone marrow

e. Peyer’s patches

Answer: c.  Spleen

Reference: Borowsky AD et al.  2004.  Mouse models of human cancers (part 3).  Comp Med 54(3):258-270.

16.
Neonatal transfer of newborn mice onto Helicobacter-free foster dams was recently reported as an alternative method of deriving Helicobacter-free mice.  By what age must mouse pups be fostered to remain Helicobacter-free?

a. Within 12 hours of birth

b. Within 24 hours of birth

c. Within 36 hours of birth

d. Within 48 hours of birth

e. Within 72 hours of birth

Answer: b.  Within 24 hours of birth

Reference: Singletary KB et al.  2003.  Optimal age at fostering for derivation of Helicobacter hepaticus-free mice.  Comp Med 53(3):259-264.

17.
PCR analysis of which of the following specimens was found to be more reliable in detecting Helicobacter hepaticus infections in weanling mice?

a. Liver

b. Blood

c. Mesenteric lymph nodes

d. Cecum

Answer: d.  Cecum

Reference: Singletary KB et al.  2003.  Optimal age at fostering for derivation of Helicobacter hepaticus-free mice.  Comp Med 53(3):259-264.

18.
Which of the following definitions best describes allodynia?

a. Hypersensitivity of injured tissue to noxious stimuli

b. Hypersensitivity of normal tissue to non-noxious stimuli

c. Hypersensitivity of tissue adjacent to injured tissue

d. Absence of pain when a pain response would be expected

e. Abnormal reaction to analgesia

Answer: b.  Hypersensitivity of normal tissue to non-noxious stimuli

Reference: Muir WW et al.  2004.  Prevalence and characteristics of pain in dogs and cats examined as outpatients at a veterinary teaching hospital.  JAVMA 224(9):1459-1463.

19.
The “gold standard” diagnostic test in rabbits for evaluating vitamin A status is which of the following tests?

a. Blood serum levels

b. Liver values

c. In vitro peroxide hemolytic test

d. Serum creatine phosphokinase

e. Gastrointestinal contents

Answer: b.  Liver values

Reference: St. Claire MB et al.  2004.  Vitamin A toxicity and vitamin E deficiency in a rabbit colony.  Contemp Top Lab Anim Sci 43(4):26-30.

20.
Which of the following antigenic markers is specific for endothelial cells?

a. Factor VIII rag

b. Vimentin

c. Prekaratin

d. S-100 protein

e. p-glycoprotein

Answer: a.  Factor VIII rag

Reference: Bennett BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates In Biomedical Research: Diseases.  Academic Press, San Diego, CA.  Chapter 4 – Neoplasia/Proliferative Disorders, Table I, p. 208.
21.
Based on Koch’s postulates, which of the following etiologic agents has been implicated as the cause of necrotic tail lesions in SJL/J mice?

a.
Staphylococcus aureus

b.
Staphylococcus xylosus

c. Streptococcus pyogenes
d. Pasteurella pneumotropica
e. Pseudomonas aeruginosa
Answer: b.  Staphylococcus xylosus
Reference: Thornton VB et al.  2003.  Inoculation of Staphylococcus xylosus in SJL/J mice to determine pathogenecity.  Contemp Top Lab Anim Sci 42(4):49-52.

22.
Which of the following swine diseases is characterized by reproductive disorders, high piglet mortality, and respiratory disease?

a. Brucellosis

b. Leptospirosis

c. Porcine parvovirus

d. Porcine Stress Syndrome

e. Porcine Reproductive and Respiratory Syndrome

Answer: e.  Porcine Reproductive and Respiratory Syndrome

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 15 – Biology and Diseases of Swine, p. 660

23.
Which of the following methods is the principle means used to detect viral infections in rodents?

a. PCR

b. MAP testing

c. Serology

d. Bacterial culture

e. Histopathology

Answer: c.  Serology

Reference: Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996.  Guide for the Care and Use of Laboratory Animals.  Chapter 3 – Veterinary Medical Care, p. 60.

24.
Several guinea pigs from your facility appear to be intensely pruritic with patches of alopecia on the trunk, neck and shoulders.  The skin of these animals is dry, oily, and crusty.  Which of the following etiologic agents most likely caused these clinical signs?

a. Paraspidodera uncinata
b. Trichophyton mentagrophytes
c. Hypovitaminosis C

d. Gyropus ovalis
e. Trixacarus caviae
Answer: e.  Trixacarus caviae
Reference: 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. 225-226.

25.
An approximately 12-day old mouse was found dead and had curdled milk in its stomach.  Which of the following viruses most likely caused the death of this animal?

a. MHV

b. MEV

c. PVM

d. EDIM

e. MPV

Answer: d.  EDIM

Reference: 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. 73.
26.
Several rats from your facility have cervical swelling with nasal and ocular discharge for a 10-day time period.  Histopathology revealed salivary and lacrimal duct epithelial cell necrosis.  Squamous metaplasia was also seen in some samples.  Name the disease that most likely caused these clinical signs and histological findings.

a. Sendai virus 

b. Sialodacryoadenitis virus

c. Pneumonia virus of mice

d. Mycoplasma sp.
Answer: b.  Sialodacryoadenitis virus
Reference: 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. 144-145.

27.
All of the following rodents are suspected of being potential reservoirs of monkeypox EXCEPT?

a. Prairie dogs (Cynomys sp.

b. Striped mice (Hybomys sp.)

c. Kangaroo rats (Dipodomys sp.)

d. Gambian giant pouched rats (Cricetomys sp.)

e. Rope squirrels (Funisciurus sp.)

Answer: c.  Kangaroo rats (Dipodomys sp.)

Reference: http://edocket.access.gpo.gov/2003/03-27557.htm
28.
Which commonly used inbred mouse strain has been shown to exhibit persistent mammary hyperplasia in multiparous females? 

a. FVB/N

b. BALB/c

c. C57BL/6

d. C57BL/10

e. DBA/2

Answer: a.  FVB/N

Reference: Nieto AI et al.  2003.  Persistent mammary hyperplasia in FVB/N mice.  Comp. Med.  53(4):433-438.

29.
Which of the following ectoparasites is considered to be the primary means of swinepox virus transmission?

a. Flies and mosquitoes

b. Sarcoptes scabiei var. suis
c. Hematopinus suis
d. Demodex phylloides
e. Pulex irritans
Answer: c.  Hematopinus suis 

References:

1) House, J.A. and House, C.A.  In:  Straw, B., D’Allaire, S., Mengeling, W., and Taylor, D. (eds.) Diseases of Swine.  8th Edition.  Ames:  Iowa State University Press, 1999, pp.  291-294.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 15- Biology and Diseases of Swine, pp. 655-657.
30.
Which of the following factors can cause a false-positive intradermal skin test for tuberculosis in non-human primates?

a. Early-stage Tuberculosis

b. Late-stage Tuberculosis

c. Recent vaccination with modified-live Measles vaccine

d. Use of complete Freund’s adjuvant

e. Treatment with isoniazid

Answer: d.  Use of complete Freund’s adjuvant

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, p. 740.

31. Which of the following bacteria is one cause of rat-bite fever in humans?

a.
Streptobacillus moniliformis
f. Spirillum moniliformis
g. Streptobacillus minor
h. Clostridium piliforme
i. Bacillus piliformis
Answer: a.  Streptobacillus moniliformis

Reference:  Percy DH and Barthold SW.  2001.  Pathology of Laboratory Rodents and Rabbits.  Iowa State University Press: Ames, Iowa.  Chapter  1 – Mouse, p. 62; Chapter 2 – Rat, p. 138.

32. Antibody production against which Mycobacterium tuberculosis antigen may be a valuable tool in the serodiagnosis of tuberculosis in nonhuman primates?

a. MPB83

b. Alpha-crystallin

c. MTSA-10

d. TST

e. ESAT-6

Answer: e.  ESAT-6

Reference: Kanaujia GV et al.  2003.  Detection of early secretory antigenic target-6 antibody for diagnosis of tuberculosis in non-human primates.  Comp Med 53(6):602-606.

33.
What is the most important cause of behavioral pathology during early infancy in rhesus macaques?

a.
Nutritional deficiencies

b.
Genetic factors

c.
CNS trauma

d.
Neurotransmitter dysfunction

e.
Lack of physical contact

Answer: e.  Lack of physical contact

Reference: Bennet BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research.  Volume 2: Diseases.  Academic Press, San Diego, CA.  Chapter 13 – Behavioral Disorders, p.488.
34.
Which one of the following animal species is the most sensitive to vitamin E deficiency?

a.
Guinea pig

b.
Rat

c.
Mouse

d.
Monkey

e.
Rabbit

Answer: e.  Rabbit

Reference:  St. Claire MB et al.  2004.  Vitamin A toxicity and vitamin E deficiency in a rabbit colony.  Contemp Top Lab Anim Sci 43(4):26-30.
35.
All of the following mouse strains are susceptible to audiogenic seizures EXCEPT?

a. BALB/c

b. C57BL/6

c. CBA

d. DBA/2

Answer: c.  CBA

Reference: Turner JG et al.  2005.  Hearing in laboratory animals: strain differences and nonauditory effects of noise.  Comp Med 55(1):12-23.

36.
Which of the following best describes mouse parvoviruses?

a. Small, enveloped, DNA virus

b. Small, nonenveloped DNA virus

c. Small, nonenveloped, RNA virus

d. Large, enveloped, DNA virus

e. Large, nonenveloped, RNA virus

Answer: b.  Small, nonenveloped, DNA virus

References:

1)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 3- Biology and Diseases of Mice, pp. 61-63

2)
Percy DH and Barthold SW.  2001.  Pathology of Laboratory Rodents and Rabbits.  Iowa State University Press: Ames, Iowa.  Chapter  1 – Mouse, pp. 22-23.

37.
Retroperitoneal fibromatosis in nonhuman primates is most commonly associated with which virus?

a. SRV/D-1

a. SIV

b. STLV

c. SRV/D-2

d. CMV

Answer: d.  SRV/D-2

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, pp. 753-756.

38.
Hemorrhages of the joints and costochondral junction are associated with deficiency of what nutrient in the guinea pig?

a.
Vitamin A

b. Vitamin B

c. Vitamin C

d. Vitamin D

a. Zinc

Answer: c.  Vitamin C

Reference: 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. 230-232.

39.
Which of the following clinically characterizes leukocyte adhesion deficiency?

a.
Life-threatening bacterial disease

b.
Lymphocytic leukemia

c.
Atherosclerosis

d.
Rheumatoid arthritis

Answer: a.  Life-threatening bacterial disease

Reference: Gu Y et al.  2004.  The genetic immunodeficiency disease, leukocyte adhesion deficiency, in humans, dogs, cattle and mice.  Comp Med 54 (4):363-372.

40.
All of the following rat strains are characteristically resistant to hepatocarcinogenesis EXCEPT?

a.
Brown Norway

b.
Donryu

c.
Copenhagen

d.
DRH/Seac

Answer: b.  Donryu

Reference:  Higashi K et al.  2004.  Genetic resistance to chemical hepatocarcinogenesis in the DRH rat strain.  Comp Med 54 (4):373-377.

41.
Mycoplasma haemocanis infection in immunosuppressed or splenectomized dogs will result in what clinical presentation?

a.
Diarrhea

b.
Poor wound healing

c.
Neutrophilia

d.
Anemia

Answer: d.  Anemia

Reference: Kemming GI et al.  2004.  Mycoplasma haemocanis infection - a kennel disease?  Comp Med 54 (4):404-409.

42.
Which virus is the most stable in the environment?

a.
Mouse hepatitis virus

b.
Mouse rotavirus

c.
Sendai virus

d.
Mouse parvovirus

Answer: d.  Mouse parvovirus

Reference: Compton S et al.  Efficacy of three microbiological monitoring methods in a ventilated cage rack.  2004.  Comp Med 54 (4): 382-392.

43.
Natural reoviral infections almost always present in which of the following ways?

a.
Mucoid diarrhea in neonatal mice

b.
Weight loss and death in neonatal mice

c.
Subclinical infection in immunocompetent mice

d.
Immunosuppression in adult mice

Answer: c.  Subclinical infection in immunocompetent mice

Reference: Wright MH et al.  2004.  Reverse transcription-polymerase chain reaction detection and nucleic acid sequence confirmation of reovirus infection in laboratory mice with discordant serologic indirect immunofluoresence assay and enzyme-linked immunosorbent assay results.  Comp Med 54 (4):410-417

44. Which of the following is the median age of onset and mode of inheritance of idiopathic epilepsy in English Springer Spaniels?

a. 
Early onset (<1 year) and autosomal recessive or polygenic

b.
Early onset (< 1year) and autosomal dominant

c. 
Typical onset (3 years) and autosomal recessive or polygenic

d.
Typical onset (>6 years) and autosomal dominant

Answer: c.  Typical onset (3 years) and autosomal recessive or polygenic

Reference: Patterson E et al.  2005.  Clinical description and mode of inheritance of idiopathic epilepsy in English Springer Spaniels.  JAVMA 226(1):54-58.

45. Which of the following is the most common form of epilepsy in humans?

a.
Temporal lobe epilepsy

b.
Frontal lobe epilepsy

c.
Idiopathic epilepsy

d.
Familial epilepsy

Answer: a.  Temporal lobe epilepsy

Reference: Buckmaster PS.  2004.  Laboratory animal models of temporal lobe epilepsy.  Comp Med 54 (5):473-485.
46. Patients with temporal lobe epilepsy may experience all of the following EXCEPT?

a.
History of brain injury 

b.
Seizures typically start with an aura

c. 
Seizures are predictable

d.
Have 2 to 30 self limiting, focal seizure per month

Answer: c.  Seizures are predictable

Reference: Buckmaster PS.  2004.  Laboratory animal models of temporal lobe epilepsy.  Comp Med 54 (5):473-485.
47.
All of the following are clinical findings of Herpes B virus in Asian Macaques EXCEPT?

a. Mild clinical infection

b. Self-limiting clinical signs

c. Vesicular lesions occur on oral, ocular, and genital mucosae

d. Vesicular lesions progress to ulcerations

e. Ulcerations typically resolve in 10-14 days

Answer: c. Vesicular lesions occur on oral, ocular, and genital mucosae

Reference: Bennet BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research.  Volume 2: Diseases.  Academic Press, San Diego, CA.  Chapter 1 – Viral Diseases, p. 6.

48.
All of the following statements apply to Campylobacter infection in nonhuman primates (NHPs) EXCEPT?

a. Associated with diarrheal disease in humans and NHPs

b. C. jejuni and C. coli are the most  frequent isolates in clinically affected NHPs

c. C. coli and C. fetus are the most frequent isolates in asymptomatic NHPs

d. Clinically, diarrheal disease tends to present as watery diarrhea

e. Clinically, diarrheal disease may present as mucohemorrhagic diarrhea

Answer: c. C. coli and C. fetus are the most frequent isolates in asymptomatic NHPs

Reference: Bennet BT, Abee CR, Henrickson R, eds.  1998.  Nonhuman Primates in Biomedical Research.  Volume 2: Diseases.  Academic Press, San Diego, CA.  Chapter 2 – Bacterial and Mycotic Diseases, pp. 79-80.

49.
Mouse hepatitis virus (MHV) is known to affect animal research in many ways.  All of the following are confounding factors associated with MHV EXCEPT?

a. Contaminates transplantable tumors and cell lines

b. Decreases NK cell activity

c. Has the potential to suppress immune function

d. Has the potential to induce immune stimulation

e. Induces involution and apoptosis in the thymus in immunocompetent mice

Answer: b.  Decreases NK cell activity

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 29 – Factors That May Influence Animal Research, pp 1159-1160.

50.
Which mouse strain or stock is the most sensitive to the toxic effects of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)?

a.
CD-1

b.
C57BL/6

c.
BALB/c

d.
ICR

Answer: b.  C57BL/6

Reference: Jakowec M and Petzinger G.  2004.  1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine-lesioned model of Parkinson’s disease, with emphasis on mice and nonhuman primates.  Comp Med 54(5):497-513.

LABORATORY ANIMAL BIOLOGY

(50 Questions with Answers and References)

1. Which of the following mice listed below is an example of a segregating inbred strain?

a.
MRL-Faslpr

b.
C3H/N-+/KitW-v
c. Tac:(SW)fBR

d. C57BL/6J.129/J-db3J
Answer: b.  C3H/N-+/KitW-v
Reference: http://www.informatics.jax.org/mgihome/nomen/strains.shtml
2.
Seizures triggered by handling, startling, or environmental changes can occur in approximately what percentage of the gerbil population?

a. 5%

b. 10%

c. 20%

d. 30%

e. 50%

Answer: c. 20%

Reference: Graham SM et al.  2004.  Animal models of ischemic stroke: balancing experimental aims and animal care.  Comp Med 54(5):486-496.

3.
When are puppies most capable of learning how to interact with people?

a. 3 to 8 weeks of age

b. 5 to 12 weeks of age

c. 10 to 12 weeks of age

d. 3 to 12 weeks of age

e. 0 to 6 months of age

Answer: b. 5 to 12 weeks of age

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 11 – Biology and Diseases of Dogs, p. 405.
4.
Which of the following nutrients is particularly important for newborn piglets?

a. Iron

b. Methionine

c. Elemental sulfur

d. Cystine

e. B vitamins

Answer: a.  Iron

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 15 – Biology and Diseases of Swine, pp. 620-621.

5.
In which of the following rodent species do females have a rudimentary prostate gland?

a. Cynomys ludovicianus
b. Mus musculus
c. Mystromys albicaudatus
d. Oryzomys palustris
e. Sigmodon hispidus
Answer: c.  Mystromys albicaudatus
Reference: 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. 273.

6.
Which of the following mice have long, overgrown nails (onychogryposis) as a distinguishing feature?

a. Nude

b. New Zealand Nude

c. Hairless

d. Rhino

e. Stargazer

Answer: c.  Hairless

Reference: http://jaxmice.jax.org/library/notes/436c.html
7. Which of the following mice display heightened wound healing compared with the other listed mice?

a. C57BL/6

b. AKR

c. C3H

d. MRL/MpJ

Answer: d.  MRL/MpJ

Reference: http://jaxmice.jax.org/jaxmice-cgi/jaxmicedb.cgi?objtype=pricedetail&stock=000486
8.
Which of the following vitamins is fat insoluble?

a. A

b. B

c. D

d. E

e. K

Answer: b.  B

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 11 – Biology and diseases of dogs, p. 398.

9.
Which of the following nonhuman primate species are seasonal breeders in captivity?

a. Cynomolgus monkeys

b. Owl monkeys

c. Squirrel monkeys

d. Callitrichids

e. Baboons

Answer: c.  Squirrel monkeys

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. 683, 689, 695, 704, 707.

2) Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press: San Diego, CA.  Chapter 9 – Reproductive Biology, pp. 151, 156-157, 161, 177-178.
10.
Squirrel monkey infants spend approximately how much of their time on alloparents?

a. 10%

b. 20%

c. 30%

d. 40%

e. 50%

Answer: c.  30%

Reference: Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press: San Diego, CA.  Chapter 5 – Social Behavior, p. 97.

11.
Bones containing haversian systems can be found in which of the following laboratory rodent species?

a. Guinea pigs

b. Hamsters

c. Mice

d. Rats

Answer: a.  Guinea pigs

Reference: Percy DH and Barthold SW.  2001.  Pathology of Laboratory Rodents and Rabbits.  Iowa State University Press: Ames, Iowa.  Chapter 1 – Mouse, p. 7.

12.
Endotheliochorial placentation includes all of the following tissues EXCEPT?

a. Fetal endothelium

b. Maternal endothelium

c. Fetal mesenchyme

d. Maternal connective tissue

e. Fetal chorion

Answer: d.  Maternal connective tissue

Reference: USUHS LAM Residency Program Lecture Series.  PMO 633 Rabbits and Other Model Systems in Biomedical Research.  Lecture Handout Title: Rabbits: Research Applications and Models, p. 26.  Lecturer: Kathy Perdue.  Lecture Date: March 14, 2000.

13.
Dizygotic twins from which of the following animals species exhibit hematopoietic chimerism (XX/XY) due to the establishment of vascular anastomoses between their placental circulations and the development of a common chorionic cavity?

a. Callithrix jacchus
b. Dasypus novemcincus
c. Marmota monax
d. Macaca mulatta
e. Leucosticte tephrocotis
Answer: a.  Callithrix jacchus
Reference: Sanchez-Morgada JM et al.  2003.  XY female marmoset (Callithrix jacchus).  Comp Med 53(5):539-544.

14.
Male sex determination in mammals has been associated with which of the following genes?

a. Tfm

b. Amelogenin

c. SRY

d. ZFX

e. ZFY

Answer: c.  SRY

Reference: Sanchez-Morgada JM et al.  2003.  XY female marmoset (Callithrix jacchus).  Comp Med 53(5):539-544.

15.
All of the following factors make rabbits very susceptible to nutritional deficiencies or toxicities from misformulated rations EXCEPT?

a. Rapid growth

b. Rapid development

c. Tendency to overeat when fed ad libitum
d. Heavy reproductive demands

e. Short gestation periods

Answer: c.  Tendency to overeat when fed ad libitum
Reference: St. Claire MB et al.  2004.  Vitamin A toxicity and vitamin E deficiency in a rabbit colony.  Contemp Top Lab Anim Sci 43(4):26-30.

16.
Lactobacilli are the predominant bacteria in the normal vaginal flora of which of the following laboratory animal species?

a. Mus musculus
b. Rattus norvegicus
c. Mesocricetus auratus
d. Canis familiaris
e. Pan troglodytes
Answer: e.  Pan troglodytes
References:

1) Noguchi K et al.  2004.  Normal vaginal flora in chimpanzees (Pan troglodytes): qualitative and quantitative study.  Comp Med 54(6):705-712.

2) Noguchi K et al.  2003.  Qualitative and quantitative differences in normal vaginal flora of conventionally reared mice, rats, hamsters, rabbits, and dogs.  Comp Med 53(4):404-412.

17.
Which of the following vertebrate species has the lowest baseline nitrite/nitrate concentration in plasma?

a. Lamprey

b. Skate

c. Leopard frog

d. Chicken

e. Opossum

Answer: b.  Skate

Reference: Williams DA et al.  2003.  Species characterization of plasma nitrite/nitrate (NOX) concentration.  Comp Med 53(1):21-28.

18. Which of the following leukocytes is the predominant white blood cell type in zebrafish?

a. Basophils

b. Eosinophils

c. Lymphocytes

d. Monocytes

e. Neutrophils

Answer: c.  Lymphocytes

Reference: Murtha JM et al.  2003.  Hematologic and serum biochemical values for zebrafish (Danio rerio).  Comp Med 53(1):37-41.

19.
Male marmosets and older offspring exhibit an exceptional degree of care for newborns.  This behavior is associated with elevated circulating levels of which of the following hormones?

a. Prolactin

b. Oxytocin

c. Testosterone

d. DHT

e. LH and FSH

Answer: a.  Prolactin

Reference: Abbott DH et al.  2003.  Aspects of common marmoset basic biology and life history important for biomedical research.  Comp Med 53(4):339-350.

20.
Superficial and intermediate squamous cells with neutrophils would be seen in a vaginal smear from a female rat in which estrous cycle stage?

a. Proestrus

b. Estrus

c. Metestrus

d. Diestrus

e. Anestrus

Answer: c.  Metestrus

Reference: Karim BO et al.  2003.  Estrous cycle and ovarian changes in a rat mammary carcinogenesis model after irradiation, tamoxifen chemoprevention, and aging.  Comp Med 53(5):532-538.

21.
Which species can normally have reddish or brown colored urine in adult animals?

a. Dog

b. Rat

c. Rabbit

d. Hamster

e. Guinea pig

Answer: c.  Rabbit

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 9 – Biology and Diseases of Rabbits, p. 333.

22.
Which of the following animals is frequently used in auditory studies?

a.
Rat

b.
Mouse

c.
Hamster

d.
Rabbit

e.
Guinea pig

Answer: e.  Guinea pig

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 6 – Biology and Diseases of Guinea Pigs, p. 207.

23.
Which of the following female marsupials lack a pouch so that neonates are exposed on the abdomen of the mother?

a. Sminthopsis crassicaudata
b. Chironectes minimus
c. Didelphis virginiana
d. Monodelphis domestica
e. Dasyurus maculatus
Answer: d.  Monodelphis domestica
Reference: Wang Z and Vandeberg J.  2003.  Survival anesthetic and injection procedures for neonatal opossums.  Contemp Top Lab Anim Sci 42(5):41-43.

24.
Which of the following animals has a great capacity for healing and regeneration?

a. South African Clawed frog

b. Axolotl

c. Goldfish

d. Iguana

e. Snake

Answer: b.  Axolotl

Reference: Gresens J.  2004.  An introduction to the Mexican axolotl (Ambystoma mexicanum).  Lab Animal 33 (9):41-52.

25.
Which of the following new world monkeys have males involved with raising their young?

a. Marmosets and owl monkeys

b. Marmosets and squirrel monkeys

c. Owl monkeys and squirrel monkeys

d. Macaques and marmosets

e. Macaques and owl monkeys

Answer: a.  Marmosets and owl monkeys

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, pp. 684 & 689.

26.
In which of the following animal species are females considered to be spontaneous ovulators?

a. Rabbits

b. Voles

c. Hamsters

d. Cats

e. Mink

Answer: c.  Hamsters

Reference: Kaplan JR and Manuck SB.  2004.  Ovarian dysfunction, stress, and disease: a primate continuum.  ILAR J 45(2):89-115.

27.
In female cynomolgus and rhesus macaques, peak bone mass is achieved by what age?

a. 3 to 5 years of age

b. 6 to 7 years of age

c. 9 to 11 years of age

d. 12 to 13 years of age

Answer: c.  9 to 11 years of age

Reference: Jerome CP.  2004.  Hormonal therapies and osteoporosis.  ILAR J 45(2):170-178.

28.
In which of the following rodent species are newborn animals precocious?

a. Rattus norvegicus
b. Octodon degus
c. Peromyscus leucopus
d. Mystromys albicaudatus
e. Meriones unguiculatus
Answer: b.  Octodon degus
References:

1) Lee TM.  2004.  Octodon degus: a diurnal, social, and long-lived rodent.  ILAR J 45(1):14-24.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 7 – Biology and Diseases of Other Rodents, pp.265-267, 272-277.
29.
Which of the following laboratory animal species has a single central artery called the innominate artery instead of bilateral carotid arteries?

a. White footed mouse

b. Swine

c. Rat

d. Ferret

e. Chinchilla

Answer: d.  Ferret

References:
1) Quesenberry KE and Carpenter JW, eds.  2004.  Ferrets, Rabbits, and Rodents: Clinical Medicine and Surgery, 2nd ed.  Chapter 1 – Basic Anatomy, Physiology, and Husbandry, p. 8.

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, p. 485.
30.
Which of the following refers to the major histocompatability complex loci in the rat?

a. H2

b. R1

c. RT3

d. RT1

e. H3

Answer: d.  RT1

Reference: 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.
31.
Which of the following rodent species will inhabit the burrows of other animals or find other pre-existing shelters rather than dig burrows or build nests?

a. Mus musculus
b. Peromyscus spp.

c. Rattus norvegicus
d. Cavia porcellus
e. Mesocricetus auratus
Answer: d.  Cavia porcellus

Reference: Hutchinson E et al.  2005.  Environmental enrichment for laboratory rodents.  ILAR J 46(2):148-161.

32.
All of the following are common responses of laboratory cats to stress EXCEPT?


a. Increases in salivary, blood, and urinary cortisol levels

b. Loss of appetite

c. Increases in grooming

d. Increases in urinary cortisol:creatinine ratios

e. Withdrawal from social groupings

Answer: c.  Increases in grooming

Reference: Overall KL and Dyter D.  2005.  Enrichment strategies for laboratory animals from the viewpoint of clinical veterinary behavioral medicine: emphasis on cats and dogs.  ILAR J 46(2):202-216.


33.
Individual mice of various strains typically consume what volume of water daily?

a. 1 to 3 mL

b. 4 to 8 mL

c. 10 to 12 mL

d. 12 to 15 ml

Answer: b.  4 to 8 mL

Reference: Haist CJ et al.  2004.  Assessment of bacterial contamination of drinking water provided to mice.  Contemp Top Lab Anim Sci 43(6):8-13

34.
The incidence of an intact vaginal septum in female C57BL/6J mice has _________________ since 1976.

a. Increased

b. Decreased

c. Stayed the same

d. Been eliminated

Answer: a.  Increased

Reference: Gearhart S et al.  2004.  Increased incidence of vaginal septum in C57BL/6J mice since 1976.  Comp Med 54(4):418-421.

35.
All of the following nonhuman primate species have cheek pouches EXCEPT?


a.
Saimiri sciureus

b.
Papio anubis


c.
Macaca mulatta


d.
Erythrocebus patas


e.
Chlorocebus aethiops


Answer: a.  Saimiri sciureus
Reference: Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press: San Diego, CA.  Chapter 4 – Functional Morphology, p.58.

36.
Which of the following nonhuman primate species lack ischial callosities?


a.
Macaca fascicularis

b.
Cebus apella

c.
Cercocebus torquatus attys

d.
Chlorocebus aethiops

e.
Papio anubis
Answer: b.  Cebus apella

Reference: Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press: San Diego, CA.  Chapter 4 – Functional Morphology, p.54.
37.
Which of the following nonhuman primate species has the longest gestation period?

a.
Macaca mulatta

b.
Papio papio
c.
Aotus trivirgatus
d.
Pan troglodytes
e.
Galago crassicaudatus

Answer: d.  Pan troglodytes 

Reference: Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press: San Diego, CA.  Chapter 9 – Reproductive Biology, p.163.
38.
In what section of the swine digestive track is lymphoglandular complexes most densely distributed?

a.
Esophagus

b.
Rectum

c.
Stomach

d.
Jejunum

e.
Ileum

Answer: b.  Rectum

Reference: Mansfield LS and Gauthier DT.  2004.  Lymphoglandular complexes are important colonic sites for immunoglobulin A induction against Campylobacter jejuni in a swine disease model.  Comp Med 54(5):515-523.
39.
What is the correct anatomic order for the following parts of the female mouse reproductive tract as you advance from the ovary towards the uterus?

a.
Ovary, oviduct, ampulla, infundibulum, uterus

b.
Ovary, ampulla, infundibulum, oviduct, uterus

c.
Ovary, infundibulum, ampulla, oviduct, uterus

d.
Ovary, ampulla, oviduct, infundibulum, uterus

e.
Ovary, oviduct, infundibulum, ampulla, uterus

Answer: c.  Ovary, infundibulum, ampulla, oviduct, uterus

Reference: Wen GY and Chen J.  2004.  Scanning electron microscopy of the infundibulum, ampulla and eggs of mice.  Comp Med 54(5):543-548.
40.
Which statement best describes the number and distribution of lung lobes in the mouse?

a. One lobe on the right, and three on the left

b. Two lobes on the right, and three on the left

c. Four lobes on the right, and one on the left

d. One lobe on the right, and four on the left

e. Four lobes on the right, and four on the left

Answer: c.  Four lobes on the right, and one on the left
Reference: 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. 45.

41.
Which of the following structures within the brain is pain-sensitive?

a. White matter

b. Cerebral and dural arteries

c. Choroid plexus

d. Ependymal lining of the ventricles

Answer: b.  Cerebral and dural arteries

Reference: Graham SM et al.  2004.  Animal models of ischemic stroke: balancing experimental aims and animal care.  Comp Med 54(5):486-496.

42.
Which of the following new world primates are nocturnal?

a. Ateles
b. Aotus
c. Brachyteles
d. Lagothrix
Answer: b.  Aotus

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

2) Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press: San Diego, CA.  Chapter 3 – Taxonomy, p. 37.
43.
All of the following subfamilies are members of the family Cebidae EXCEPT?

a. Cebinae

b. Saimiriinae

c. Callitrichidae

d. Aotinae

e. Callicebinae

Answer: c.  Callitrichidae

Reference: Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press: San Diego, CA.  Chapter 3 – Taxonomy, p. 37.
44.
How many accessory sex glands does the male mouse have?

a. 0

b. 2

c. 3

d. 5

e. 6

Answer: e.  6

References:

1) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 3 – Biology and Diseases of Mice, pp. 48-49

2) ACLAM, Laboratory Animal Medicine and Science Series II.  2000.  CD-ROM, Version 1.0.  Moore DM.  Rats and Mice: Biology, V-9041.

45.
Which of the following mice commonly lacks a corpus callosum?

a. C57BL/6J

b. FVB/N

c. CD-1

d. 129

e. CF-1

Answer: d.  129

References: 

1)
Barthold.  2002.  “Muromics”: Genomics from the perspective of the laboratory mouse.  Comparative Medicine 52(3):206-223.

2)
Percy and Barthold.  2001.  Pathology of Laboratory Rodents and Rabbits.  2nd ed.  Iowa State University Press: Ames, Iowa.  Chapter 1 – Mouse, pp. 11.
46.
Prosimians have all of the following characteristics EXCEPT?

a. Dental comb

b. Cheek pouches

c. Tapetum lucidum

d. Sublingula

e. Rhinarium

Answer: b.  Cheek pouches

References:  

1) ACLAM, Laboratory Animal Medicine and Science Series II.  2000.  CD-ROM, Version 1.0.  Moreland AF.  Nonhuman primates: introduction and taxonomy, V-9010.

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. 680.
47.
The mouse prostate is divided into how many separate recognizable lobes?

a. The mouse prostate is divided into zones, not lobes

b. The anterior lobe and the posterior lobe

c. The anterior, ventral, and dorsolateral lobes

d. The mouse does not have a prostate

Answer: c.  The anterior, ventral, and dorsolateral lobes

Reference: Borowsky AD et al.  2003.  Comparative pathology of mouse models of human cancers.  Comp Med 53(3):248-258.

48.
Which of the following vascular structures connects the pulmonary artery and descending aorta in fetal rats?

a. Foramen ovale

b. Innominate artery

c. Ductus arteriosus

d. Right subclavian artery

e. Left azygous vein

Answer: c.  Ductus arteriosus

Reference: Spier AW et al.  2005.  Clinical patent ductus arteriosus in adult genetically epilepsy-prone rats.  Comp Med 55(1):85-91.

49.
It has been suggested that nitric oxide (NO) participates in regulation of bone formation and bone resorption.  Which of the following agents endogenously regulates NO synthesis?

a. L-arginine

b. Asymmetric dimethylarginine (ADMA)

c. Nitroglycerin

d. Tetrahydrobiopterin (BH4)

e. Nitrate

Answer: b.  Asymmetric dimethylarginine (ADMA)

Reference: Peng WJ et al.  2005.  Asymmetric dimethylarginine is not involved in ovariectomy-induced osteopenia in rats.  Comp Med 55(1):30-33.

50.
Which of the following nonhuman primate species show a pattern of solitary foraging with infrequent direct contact between the sexes?

a.
Siamangs

b. Gibbons

c. Guenons

d. Orangutans

e. Langurs

Answer: d.  Orangutans

Reference: Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press: San Diego, CA.  Chapter 5 – Social Behavior, p. 81.

LABORATORY ANIMAL RESOURCES MANAGEMENT

(50 Questions with Answers and References)

1.
Which of the following describes a Class IIIb laser?

a. Can produce injury if viewed directly

b. Doesn’t emit a hazardous level of radiation when operating normally

c. Can cause injury if the beam is viewed for extended periods

d. Can cause injury if the beam is concentrated with a viewing device

e. Can present a fire hazard

Answer: a.  Can produce injury if viewed directly

Reference: Committee on Occupational Safety and Health in Research Animal Facilities, Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1997.  Occupational Health and Safety in the Care and Use of Research Animals.  National Academy Press, DC.  Chapter 3 – Physical, Chemical, and Protocol-Related Hazards, p. 37.

2.
Which of the following describes animal biosafety level 4?

a. Agents that present risks of respiratory transmission and can cause serious and potentially lethal infection

b. Basic level of protection for well-characterized agents not known to cause disease in healthy humans

c. Exotic agents posing high individual risk of life-threatening disease by aerosol route and for which no treatment is available

d. Handles broad spectrum of moderate risk agents that cause human disease by ingestion, percutaneous, or mucous membrane exposure

Answer: c.  Exotic agents posing high individual risk of life-threatening disease by aerosol route and for which no treatment is available

References: 

1)
Committee on Occupational Safety and Health in Research Animal Facilities, Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1997.  Occupational Health and Safety in the Care and Use of Research Animals.  National Academy Press, DC.  Chapter 3 – Physical, Chemical, and Protocol-Related Hazards, p. 45, 48.

2)
Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 24 – Control of Biohazards Associated with the Use of Experimental Animals, p. 1049.
3.
Research facilities must have a mechanism in place for ensuring that animals are reported in the appropriate pain category on the annual USDA report.  Individual animals in which needed anesthetics, analgesics, sedatives, and/or tranquilizers are withheld should be reported in what column of the annual report?

a. Column B

b. Column C

c. Column D

d. Column E

e. Column F

Answer: d.  Column E

References: 

1) USDA Animal Care Policy #11 - Painful/Distressful Procedures, April 14, 1997.

2) USDA Animal Care Policy #17 - Annual Report for Research Facilities, March 17, 1999.

4.
The National Fire Protection Association classifies fires into four types according to the character of the combustible materials involved.  Which of the following combustible materials would be found in a Class C fire?

a. Magnesium, sodium, potassium

b. Animal bedding, paper gowns, paper towels

c. Lighting, automatic cage-washers, wet vacuums

d. Cleaning solutions, volatile anesthetics, paint

Answer: c.  Lighting, automatic cage-washers, wet vacuums

Reference: Committee on Occupational Safety and Health in Research Animal Facilities, Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1997.  Occupational Health and Safety in the Care and Use of Research Animals.  National Academy Press, DC.  Chapter 3 – Physical, Chemical, and Protocol-Related Hazards, p. 35.

5.
A number of performance tests can be used to certify proper functioning of biological safety cabinets.  Which of the following performance tests is an indicator of airflow direction but not velocity?

a. Downflow velocity and volume test

b. Inflow velocity test

c. Airflow smoke patterns test

d. HEPA filter leak test

e. Cabinet leak test

Answer: c.  Airflow smoke patterns test

Reference: Richmond JY and McKinnney RW, editors.  U.S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and Prevention, National Institutes of Health.  2000.  Primary Containment for Biohazards: Selection, Installation and Use of biological Safety Cabinets.  2nd ed.  U.S. Government Printing Office, Washington, D.C.  Section VII – Certification of Biological Safety Cabinets, pp. 31-32.

6.
What estimated percentage of people with pre-existing allergic conditions, such as allergic rhinitis, might eventually develop animal allergies?

a. 5%

b. 10%

c. 15%

d. 20%

e. 30%

Answer: e.  30%

Reference: Committee on Occupational Safety and Health in Research Animal Facilities, Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1997.  Occupational Health and Safety in the Care and Use of Research Animals.  National Academy Press, DC.  Chapter 1 – Introduction, Overview, and Recommendations, p. 5.

7.
Which of the following types of ionizing radiation arise from nuclear decay?

a. Alpha particles

b. Beta particles

c. Gamma rays

d. X rays

Answer: c.  Gamma rays

Reference: Committee on Occupational Safety and Health in Research Animal Facilities, Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1997.  Occupational Health and Safety in the Care and Use of Research Animals.  National Academy Press, DC.  Chapter 3 – Physical, Chemical, and Protocol-Related Hazards, p. 38.

8.
According to the PHS Policy on Humane Care and Use of Laboratory Animals, a satellite facility is any containment outside of a core facility or centrally designated or managed area in which animals are housed for more than how many hours?

a. 6 hours

b. 12 hours

c. 24 hours

d. 48 hours

e. 30 days

Answer: c.  24 hours

References:
1) Office of Laboratory Animal Welfare.  2002.  Public Health Service Policy on Humane Care and Use of Laboratory Animals.  NIH, p. 8.

2) Graham SM et al.  2004.  Animal models of ischemic stroke: balancing experimental aims and animal care.  Comp Med 54(5):486-496.

9.
According to the PHS Policy on Humane Care and Use of Laboratory Animals, how frequently should the Institutional Animal Care and Use Committee report in writing to the Office of Laboratory Animal Welfare about their institution’s program or facilities?

a. At least once every 6 months

b. At least once every 12 months

c. At least once every 3 years

d. At least once every 5 years

e. When the institution’s assurance comes up for renewal

Answer: b.  At least once every 12 months

Reference: Office of Laboratory Animal Welfare.  2002.  Public Health Service Policy on Humane Care and Use of Laboratory Animals.  NIH, pp. 17-18.

10.
Which of the following diseases from the Biologic Terrorism Agents List generated by Center for Disease Control and Prevention is considered to be zoonotic?

a. Botulism (Clostridium botulinum toxin)

b. Epsilon toxin of Clostridium perfringens
c. Melioidosis (Burkholderi pseudomallei)

d. Smallpox (variola major)

e. Typhus fever (Rickettsia prowazekii)

Answer: c.  Melioidosis (Burkholderi pseudomallei)

Reference: Committee on Increasing Veterinary Involvement in Biomedical Research, Institute for Laboratory Animal Research.  2004.  National Need and Priorities for Veterinarians in Biomedical Research.  National Academies Press: Washington, DC.  Chapter 3 – The Future of the Comparative Medicine Veterinary Workforce, Table 3-4, p. 37.

11. What estrogenic compound may be emitted from damaged thermoplastic rodent cages?

a. Ammonia

b. Bisphenol-A

c. Radel

d. Zytem

e. Beta-phthaloestrogen

Answer: b.  Bisphenol-A

Reference: http://ehp.niehs.nih.gov/members/2003/5993/5993.html
12. As part of the Public Health Security and Bioterrorism Preparedness and Response Act promulgated by the USDA in 2002, researchers who use “select agents” are required to register with the USDA.  All of the following agents are select agents under this Act EXCEPT?

a. Bacillus anthracis
b. SARS virus

c. Coccidioides immitis
d. Francisella tularensis
e. Nipah virus

Answer: b.  SARS virus

References:

1)
http://www2.niaid.nih.gov/Biodefense/Research/addinfo.htm
2)
http://www.cdc.gov/od/sap/docs/salist.pdf
13.
According to the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching, cold housing systems usually provide animals with a microenvironmental temperature that is no more than how many degrees above the outdoor temperature?

a. 1(C

b. 5(C

c. 10(C

d. 16(C

e. 27(C

Answer: b.  5(C

Reference: Committees to Revise the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching.  1999.  GUIDE For the Care and Use of Agricultural Animals in Agricultural Research and Teaching.  First Revised Edition.  Federation of Animal Science Societies, Savoy, IL.  Chapter 4 – Physical Plant, p. 28.

14.
Some agricultural research may require the use of metabolism stalls in which an agricultural animal’s lateral and longitudinal mobility is restricted.  What is the recommended preconditioning period to ensure adequate adjustment and comfort of an agricultural animal to the metabolism stall before sample collection starts?

a. At least 3 days

b. At least 5 days

c. At least 7 days

d. There is no recommended preconditioning period as an agricultural animal must be provided with the opportunity daily for unrestrained activity for at least 1 continuous hour during the period of restraint

e. There is no recommended preconditioning period as the preconditioning period length should be subject to Animal Care and Use Committee approval

Answer: e.  There is no recommended preconditioning period as the preconditioning period length should be subject to Animal Care and Use Committee approval.

Reference: Committees to Revise the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching.  1999.  GUIDE For the Care and Use of Agricultural Animals in Agricultural Research and Teaching.  First Revised Edition.  Federation of Animal Science Societies, Savoy, IL.  Chapter 2 – Animal Husbandry Guidelines, p. 17.

15.
According to the Animal Welfare Act, puppies and kittens of what age or less MAY NOT be housed in the same primary enclosure with adult dogs or cats other than their dams or foster dams, except when permanently maintained in breeding colonies?

a. 2 months of age or less

b. 3 months of age or less

c. 4 months of age or less

d. 5 months of age or less

e. 6 months of age or less

Answer: c.  4 months of age or less

Reference: Animal Welfare Act, 9 CFR Part 3 – Standards, Subpart A – Specifications for the humane handling, care, treatment, and transportation of dogs and cats, §3.7 Compatible grouping.  (1-1-01 Edition, p. 50).

16.
In 2000, Congress passed new requirements through the Aviation Investment and Reform Act for reporting animal incidents covered by the Animal Welfare Act to which agency?

a. United States Department of Agriculture

b. United States Fish and Wildlife Service

c. United States Department of the Interior

d. United States Public Health Service

e. United States Department of Transportation

Answer: e.  United States Department of Transportation

Reference: Animal Care.  April 2002.  APHIS Factsheet: Q’s & A’s on the U.S. Department of Agriculture’s (USDA) authority under the Animal Welfare Act and the Animal Care Program.

17.
The Animal Welfare Act regulates the care and treatment of all of the following animals EXCEPT?

a. Cavia porcellus
b. Peromyscus leucopus
c. Sigmodon hispidus
d. Trachemys scripta elegans
Answer: d.  Trachemys scripta elegans

Reference: Animal Care.  January 2002.  APHIS Factsheet: The Animal Welfare Act.

18.
Which of the following zoonotic diseases is most frequently associated with reptiles?

a. Atypical mycobacteriosis

b. Salmonellosis

c. Edwardsiella tarda infections

d. Crytosporidiosis

e. Rabies

Answer: b.  Salmonellosis

References:
1) Committee on Occupational Safety and Health in Research Animal Facilities, Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1997.  Occupational Health and Safety in the Care and Use of Research Animals.  National Academy Press, DC.  Chapter 5 – Zoonoses, pp. 92-94.

2) Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press, San Diego, CA.  Chapter 18 – Biology and Diseases of Reptiles, p. 836.

19.
Which of the following factors was found to be most important in defining optimal water hardness conditions for improved Xenopus oocyte quality and embryo development?

a. High concentration of calcium and magnesium ions

b. Increased concentration of carbonates and bicarbonates

c. Alkalinity

d. Salinity

e. Conductivity

Answer: a.  High concentrations of calcium and magnesium ions

Reference: Godfrey EW and Sanders GE.  2004.  Effect of water hardness on oocyte quality and embryo development in the African clawed frog (Xenopus laevis).  Comp. Med. 54(2):170-175.

20.
All competing research grant applications submitted to the National Institutes of Health (NIH) that propose to use animals must be sent to which of the following centralized agencies?

a. Office of Laboratory Animal Welfare

b. Center for Scientific Review

c. Division of Extramural Activities Support

d. Office of Extramural Research

e. National Center for Research Resources

Answer: b.  Center for Scientific Review

Reference: http://grants1.nih.gov/grants/submitapplication.htm
21.
Noncompeting grant progress reports for all NIH Institutes and Centers must be sent to which of the following centralized agencies?

a. Office of Laboratory Animal Welfare

b. Center for Scientific Review

c. Division of Extramural Activities Support

d. National Center for Research Resources

Answer: c.  Division of Extramural Activities Support

Reference: http://grants1.nih.gov/grants/submitapplication.htm
22.
Which of the following research grants supports exploratory, developmental and innovative research projects for assessing the feasibility of a novel area of investigation or a new experimental system that has the potential to enhance health-related research?

a. K01/K08

b. K26

c. T32

d. R01

e. R21

Answer: e.  R21

Reference: Sundberg JP et al.  2004.  Developing a comprehensive mouse pathology program.  Comp Med 54(6):617-621.

23.
A recent study was undertaken to determine the optimum housing density for C67BL/6J mice.  This study determined that mice as large as 29 g could be housed in areas that were approximately what part of the floor space recommended by the Guide for the Care and Use of Laboratory Animals (the Guide)?

a. Approximately one quarter the floor space recommended in the Guide

b. Approximately one third the floor space recommended in the Guide

c. Approximately one half the floor space recommended in the Guide

d. The same amount of floor space as recommended in the Guide

e. More floor space than what is recommended in the Guide

Answer: c.  Approximately one half the floor space recommended in the Guide

Reference: Smith AL et al.  2004.  Effects of housing density and cage floor space on C57BL/6J mice.  Comp Med 54(6):656-663.

24.
Experiments conducted with a recombinant DNA modified restricted agent in a whole animal require which of the following levels of review?

a. Institutional Biosafety Committee (IBC) notice at initiation

b. IBC approval before initiation

c. IBC and Institutional Review Board (IRB) approval and NIH Recombinant DNA Advisory Committee (RAC) review

d. IBC approval and NIH review for containment determinations

e. IBC, RAC review, and NIH Director review and approval

Answer: d.  IBC approval and NIH review for containment determinations

Reference: Shipp AC, and Patterson AP.  2003.  The National Institutes of Health system for enhancing the science, safety, and ethics of recombinant DNA research.  Comp Med 53(2):159-164.

25.
According to NIH guidelines, the Institutional Biosafety Committee is required to have a minimum of how many members who are unaffiliated with the institution?

a. 1

b. 2

c. 3

d. 4

e. 5

Answer: b.  2

Reference: Shipp AC and Patterson AP.  2003.  The National Institutes of Health system for enhancing the science, safety, and ethics of recombinant DNA research.  Comp Med 53(2):159-164.

26. Under Good Laboratory Practice for Nonclinical Laboratory Studies (CFR 21, Part 58), any deviations from Standard Operating Procedures (SOPs) are to be authorized by whom?

a. The Study Director

b. The Study Sponsor

c. The Testing Facility


d.
The Quality Assurance Unit

Answer: a.  The Study Director

Reference: Good Laboratory Practice for Nonclinical Laboratory Studies, Code of Federal Regulations 21 Part 58.

27.
Under Good Laboratory Practice for Nonclinical Laboratory Studies (CFR 21, Part 58), the individual responsible for the overall conduct of a nonclinical laboratory study is who?

a. The Study Coordinator

b. The Lead Technician

c. Facility Scientific Director

d. The Study Director

Answer: d.  The Study Director

Reference: Good Laboratory Practice for Nonclinical Laboratory Studies, Code of Federal Regulations 21 Part 58.

28.
Under Good Laboratory Practice for Nonclinical Laboratory Studies (CFR 21, Part 58), testing facilities may be unexpectedly inspected by which governmental agency specifically looking at records supporting an application for a research or marketing permit?

a. United States Department of Agriculture (USDA)

b. Environmental Protection Agency (EPA)

c. Food and Drug Administration (FDA)

d. Public Health Service (PHS)

Answer: c.  FDA

Reference: Good Laboratory Practice for Nonclinical Laboratory Studies, Code of Federal Regulations 21 Part 58.

29.
Which of the following tasks and activities is the primary managerial responsibility in the management science or operations research process?

a. Decision making

b. Task analysis

c. Scheduling

d. Supervision

e. Support services

Answer: a.  Decision making

Reference: Kuntz MJ et al.  2004.  Increasing supervisory effectiveness in a laboratory animal facility.  Contemp Top Lab Anim Sci 43(1):50-53.

30.
Standards put forth by the National Institute of Occupational Safety and Health indicate that workplace exposure to ammonia SHOULD NOT exceed how many ppm over an 8-hour period?

a. 2 ppm

b. 5 ppm

c. 10 ppm

d. 25 ppm

e. 35 ppm

Answer: d.  25 ppm

Reference: Smith E et al.  2004.  Evaluation of cage micro-environment of mice housed on various types of bedding materials.  Contemp Top Lab Anim Sci 43(4):12-17.

31.
All of the following are examples of secondary barriers within a facility to control exposure to hazardous agents EXCEPT?

a. Air locks

b. Air filters

c. Biosafety cabinets

d. Negative air pressure

Answer: c.  Biosafety cabinets

Reference: Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  Chapter 1 – Institutional Policies and Responsibilities, p.17.

32.
Who is ultimately responsible for ensuring the animal care and use program is compliant with federal laws, regulations, and policies?

a. Institutional animal care and use committee

b. Attending veterinarian

c. Institutional official

d. Animal resources program director

e. Scientists at the institution

Answer: c.  Institutional official

References:
1) Stone D and Garibaldi B.  2003.  Post-approval monitoring of animal use protocols.  Contemp Top Lab Anim Sci 42(5):62-67.

2) Committee on Occupational Safety and Health in Research Animal Facilities, Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1997.  Occupational Health and Safety in the Care and Use of Research Animals.  National Academy Press, DC.  Chapter 1 – Introduction, Overview, and Recommendations, p. 4.

33.
Which of the following statements best describes the circumstances under which the Animal Welfare Act (AWA) covers the use of farm animals?

a. Farm animals, used for agricultural purposes, are included in coverage by the Animal Welfare Act (AWA).

b. Farm animals used to manufacture and test veterinary biological products intended for use in agricultural animals are included in AWA coverage.

c. Farm animals that are used as models for human subjects in order to test or manufacture biologicals for potential use in humans are not regulated by the AWA.

d. Farm animals used to test and produce biologicals for nonagricultural or nonproduction animals (e.g. dogs, cats, other pet animals) are covered by the AWA.

Answer: d.  Farm animals used to test and produce biologicals for nonagricultural or nonproduction animals (e.g. dogs, cats, other pet animals) are covered by the AWA.

Reference: USDA APHIS Animal Care Policy #26.  Regulation of Agricultural Animals.  November 17, 1998.

34.
According to the USDA Animal and Plant Health Inspection Animal Care Policy Manual, necropsy records must be maintained at an animal facility for at least how many years?

a. 1 year

b. 3 years

c. 5 years

d. Indefinitely

Answer: a.  1 year

Reference: USDA APHIS Animal Care Policy #22.  Necropsy Requirements.  October 13, 1998.

35.
Which of the following species would benefit from more wall space as opposed to greater cage complexity or increases in floor space?

a. New world primates

b. Rodents

c. Old world primates

d. Cats

e. Dogs

Answer: b.  Rodents

Reference: Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1996. Guide for the Care and Use of Laboratory Animals.  Chapter 2 – Animal Environment, Housing, and Management, p. 25.

36.
All of the following statements apply to the mouse allergen, Mus m 1, EXCEPT?

a. Produced in liver and saliva

b. Concentration of protein is significantly higher in urine compared to serum.

c. Excreted protein is higher in female mice

d. Similar in amino acid sequence homology to Rat n 1B
e. It is the major mouse allergen

Answer: c.  Excreted protein is higher in female mice

Reference: Committee on Occupational Safety and Health in Research Animal Facilities, Institute of Laboratory Animal Resources, Commission on Life Sciences, National Research Council.  1997.  Occupational Health and Safety in the Care and Use of Research Animals.  National Academy Press, DC.  Chapter 4 – Allergens, pp. 55-56

37.
Which of the following statements describes occupational enrichment in nonhuman primates (NHPs)?

a. Additions to the visual, auditory, olfactory, or tactile environment of NHPs

b. Simulation of the feeding and foraging experiences of wild NHPs

c. Enrichment that might elicit activities such as problem solving, learning, choosing, or controlling some feature of the environment

d. Encompasses everything from supplying NHPs with objects, to structures and furnishings in their enclosures, to entire new enclosures

e. Positive reinforcement training

Answer: c.  Enrichment that might elicit activities such as problem solving, learning, choosing, or controlling some feature of the environment

Reference: Bloomsmith MA and Else JG.  2005.  Behavioral management of chimpanzees in biomedical research facilities: the state of the science.  ILAR J 46(2):192-201.

38.
All of the following nonhuman primate species are seasonal breeders EXCEPT?

a.
Macaca fuscata
b.
Macaca mulatta

c.
Macaca fascicularis
d.
Saimiri sciureus

Answer: c.  Macaca fascicularis

Reference: Bennett BT, Abee CR, Henrickson R, eds.  1995.  Nonhuman Primates in Biomedical Research: Biology and Management.  Academic Press: San Diego, CA.  Chapter 9 – Reproductive Biology, pp.177, 187.
39.
Which of the following drugs should be administered in an emergency situation following a needle stick or splash with 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)?

a.
Reserpine

b.
Dopamine

c.
Albuterol

d.
Eldepryl (Seligiline)

Answer: d.  Eldepryl (Seligiline)

Reference: Jakowec M and Petzinger G.  2004.  1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine-lesioned model of Parkinson's disease, with emphasis on mice and nonhuman primates.  Comp Med 54(5):497-513.

40.
All of the following agents have been successfully used as cryoprotectants for long-term storage of embryos EXCEPT?

a. Dimethyl sulfoxide

b. Ethylene sulfoxide

c. Ethylene glycol

d. Glycerol

e. Erythritol

Answer: b.  Ethylene sulfoxide

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 23 – Techniques of Experimentation, p. 1027.

41.
Which of the following are the “3 R’s” as defined by Russell and Burch in 1959?

a. Replace, redefine, reduce

b. Replace, refine, reduce

c. Replace, redistribute, reduce

d. Replace, redesign, reduce

e. Refine, redesign, reduce

Answer: b.  Replace, refine, reduce

Reference: Festing M.  2002.  The design and statistical analysis of animal experiments.  ILAR J 43(4):191-193.

42. Which bacterial organism is the most commonly reported bacterial cause of food-borne infection in the United States?

a.
Campylobacter jejuni
b.
Salmonella spp.

c.
Escherichia coli
d.
Listeria monocytogenes
e.
Cryptosporidia spp.

Answer: a.  Campylobacter jejuni

Reference: Mansfield L and Gauthier D.  2004.  Lymphoglandular complexes are important sites for immunoglobulin A induction against Campylobacter jejuni in swine disease.  Comp Med 54(5):514-523.

43.
All of the following are required to be on a Biohazard Warning Sign posted on an animal room door EXCEPT?

a. Animal species

b. Name of room supervisor

c. Name of principal investigator

d. Emergency telephone number

e. Special requirements for entering room

Answer: a.  Animal species

Reference: 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. 1053.

44.
All of the following are feature of Class I biological safety cabinet EXCEPT? 

a. Exhaust air is HEPA filtered into the laboratory or to the outside

b. Open-fronted

c. Protects material contained within from extraneous airborne contaminants

d. Minimum inward face velocity of at least 75 linear feet per minute (lfpm)

Answer: c.  Protects material contained within from extraneous airborne contaminants

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. 1053.

2) U.S. Department of Health and Human Services.  Biosafety in Microbiological and Biomedical Laboratories, 4th Edition, May 1999. Page 205.

45.
Which of the following is FALSE regarding the effect of relative humidity (RH) on research animals?

a. Rats consume more food when maintained at the same temperature but at 35%  RH compared to 75% RH

b. Incidence of ringtail in rats increases when RH rises above 40% and the environmental temperature falls outside the animal’s thermoneutral zone

c. Low humidity has been shown to delay sexual maturity

d. High RH enhances transmission of Sendai virus

e. High RH reduces transmission of influenza virus

Answer: b.  Incidence of ringtail in rats increases when RH rises above 40% and the environmental temperature falls outside the animal’s thermoneutral zone

Reference: Fox JG, Anderson LC, Loew FM, Quimby FW, eds.  2002.  Laboratory Animal Medicine, 2nd edition.  Academic Press: San Diego, CA.  Chapter 29 – Factors That May Influence Animal Research, p. 1148.

46.
According to USDA Animal Welfare Regulations, how long must IACUC records that relate directly to proposed activities be maintained? 

a. 1 year

b. 3 years

c. For the duration of the activity

d. For the duration of the activity plus 1 year

e. For the duration of the activity plus 3 years

Answer: e. For the duration of the activity plus 3 years
Reference: Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.31 Recordkeeping requirements (1-1-01 Edition, p. 26).

47.
According to the USDA Animal Welfare Regulations, what is the minimum number of members that should be on an IACUC?

a. 1

b. 2

c. 3

d. 4

e. 5

Answer: c.  3

Reference: Animal Welfare Act, 9 CFR Part 2 – Regulations, Subpart C – Research Facilities, §2.35 Institutional animal care and use committee (IACUC) (1-1-01 Edition, p. 21).

48.
All of the following physiological measures can be used in monitor anesthetic depth and general physiological state of animals given neuromuscular blocking drugs EXCEPT?

a. Heart rate

b. Electroencephalogram

c. Palpebral reflex

d. Pupil size

e. End-tidal CO2
Answer: c.  Palpebral reflex

Reference: Committee on Guidelines for the Use of Animals in Neuroscience and Behavioral Research, Institute for Laboratory Animal Research.  2003.  Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research.  National Academy Press, DC.  Chapter 5 – Prolonged Nonsurvival Studies, pp. 90-91.

49.
Which of the following types of studies are covered by Good Manufacturing Practice (GMP) regulations?

a. Safety studies in animal such as mean lethal dose (LD50)

b. Studies regarding stability, identity, strength, quality, and purity of test articles

c. Safety studies of regulated products on target animals

d. Acute toxicity studies on a final product formulation

e. Studies of a test article that are completed in 14 days or less

Answer: b.  Studies regarding stability, identity, strength, quality, and purity of test articles

Reference: USUHS LAM Residency Program Lecture Series.  PMO 625 Animal Care & Use Program Administration.  Lecture Handout Title: Animal Welfare Act and Other Federal Animal Use Regulations and Policies, p. 22.  Lecturer: Carol L. Eisenhauer, LTC, VC, Chief, ACURO, USAMRMC.  Lecture Date: November 21, 2000.

50.
Postexposure prophylaxis after Herpes B virus (Cercopithecine herpesvirus 1) exposure is recommended in all of the following circumstances EXCEPT?

a. Personnel with immunocompromised status

b. Needle stick associated with tissue or fluid from CNS

c. Exposed skin remains intact

d. Deep puncture bite

e. Inadequately cleaned skin exposure with loss of skin integrity or mucosal exposure (with or without injury)

Answer: c.  Exposed skin remains intact

Reference: Committee on Occupational Health and Safety in the Care and Use of Nonhuman Primates, Institute for Laboratory Animal Research, Division on Earth and Life Studies, National Research Council of the National Academies.  2003.  Occupational health and safety in the care and use of nonhuman primates.  The National Academies Press, Washington, D. C.  Chapter 9 – Postexposure Medical Treatment in Nonhuman-Primate Facilities, p. 144.
END OF EXAM
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