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MAY 1996

CLINICAL MEDICINE AND SURGERY
1.
Mycobacteria are small, aerobic, gram-positive, acid-fast, nonmotile, and nonspore-forming bacilli.  Most mycobacteria grow well at 37o C and most require 2 to 8 weeks or more for growth.  Which of the following mycobacteria species requires up to 16 weeks to develop colonies.


a.
M. paratuberculosis

b.
M. marinum

c.
M. ulcerans

d.
All of the above


e.
a and c

Answer:  a.
M. paratuberculosis
Reference:  Hines, M.E., Kreeger, J.M., and Herron, A.J. 1995.  Mycobacterial infections of animals: pathology and pathogenesis.  Lab. Anim. Sci.  45(4):334-351.

2.
Give the genus of the parasite whose larval stage is the most common cause of cerebral nematodiasis in woodchucks.

Answer:  Baylisascaris
Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 7, p195

3.
What is the easiest and most common method for diagnosing Filaroides hirthi infection in the dog.

Answer:  Fecal flotation for larvae

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 9, p265.

4.
Describe the antiparasitic action of Ivermectin.

Answer:  The antiparasitic action of ivermectin is through stimulation of the release of gamma-aminobutyric acid (GABA) in GABA-ergic neurons.  Enhanced release of GABA blocks the action of acetylcholine, resulting in the blockade of interneuron-motorneuron transmission in nematodes and neuromuscular transmission in arthropods.

Reference:  Skopets, B. et al.  1996.  Ivermectin toxicity in young mice.  Lab. Anim. Sci.  46(1):111-119.

5.
Consider the following statements regarding propofol.


1)  
is a quaternary ammonium antimuscarinic agent


2)  
is a short acting hypnotic 


3)  
rapidly crosses the blood brain barrier after IV administration


4)  
is highly bound to plasma proteins


5)  
does not precipitate malignant hyperthermia


6)  
has good analgesic properties

Select the answer which contains only TRUE statements:


a.  1, 3, 5, 6,


b.  2, 3, 4, 6,


c.  1, 2, 4, 5,


d.  2, 3, 4, 5,


e.  3, 4, 5, 6, 

Answer:  d.  2, 3, 4, 5,

Reference:  Veterinary Drug Handbook 2nd Ed.

6.
Based on sequence analysis of the 16s rRNA gene, the CAR bacillus is proposed to be closely related to which of the following.


a.
Flexibacter sancti 


b.
Bacillus ferrugi

c.
Flavobacterium ferrugineum


d.
a and b


e.
a and c

Answer:  e.
a and c

Reference:  Cundiff, DD, Besch-Williford CL, Hook RR, et al. 1994. Characterization of cilia-associated respiratory bacillus isolates from rats and rabbits. Lab. Anim. Sci. 44(4):305.

7.
Which of the following cellular responses is typical for a neonatal guinea pig in response to a delayed sensitivity reaction.


a.
Neutrophilic


b.
Eosinophilic


c.
Basophilic


d.
Erythrocytic


e.
None of the above

Answer:  c.
Basophilic

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 6, p152.

8.
Which of the following statements is true regarding Fluconazole.


a.  
Is a broad-spectrum bis-triazole fungistat


b.  
Is a nitroimidazole antibacterial and antiprotozoal agent


c.  
Is a tetrahydropyrimidine anthelmintic


d.  
Is a synthetic anthracenedione antineoplastic


e.
None of the above

Answer:  a.  a broad-spectrum bis-triazole fungistat

Reference:  Dannemiller SD, Watson JR, Rozmiarek H. 1995. Fluconazole therapy in a rhesus monkey (Macaca mulatta) with epidural Trichosporon beigelii in a cephalic recording cylinder. Lab. Anim. Sci. 45:1 pg 31

9.
Which of the following is the etiologic agent of Feline Infectious Peritonitis (FIP).


a.
Coronavirus


b.
Herpesvirus


c.
Adenovirus


d.
Morbillivirus


e.
Chlamydia psittici
Answer:  a.
Coronavirus

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 9, p262.

10.
Benzodiazepine tranquilizers are used alone for sedation or combined with general anesthetics to induce general anesthesia in rabbits.  Benzodiazepines bind to the GABA receptor thereby enhancing GABA-induced postsynaptic inhibition of CNS function.  Name the pure benzodiazepine antagonist which reverses the sedation produced by this group of tranquilizers.

Answer:  Flumazenil

Reference:  The Biology of the Rabbit, 2nd Ed., 1994, pg. 90

11.
A culture taken from a nonhuman primate had the following growth characteristics.  What is the most likely etiology.  


Gram positive, coagulase positive, catalase positive, β-type hemolysis on blood agar.


a.
Staphylococcus epidermidis

b.
Staphylococcus aureus

c.
Streptococcus pneumoniae

d.
none of the above

Answer:  b.
Staphylococcus aureus
Reference:  Microbiology and Immunity. Chapter 2, "Properties of Pathogenic Bacteria."

12.
Name two murine pathogens with public health significance that have repeatedly been detected as contaminates in tumor cell lines which increase the risk to by-products, such as, monoclonal antibodies intended for human therapeutic or diagnostic use.

Answer:  Lymphocytic Choriomeningitis virus, Hantaviruses

Reference:  Nicklas W, Kraft V, Meyer B. Contamination of Transplantable Tumors, Cell Lines and Monoclonal Antibodies with Rodent Viruses. Lab. Anim. Sci. 43:4(296-300), 1993.

13.
Which of the following viruses belong to the genus Orthopoxvirus.


a.
Monkeypox virus


b.
Ectromelia virus


c.
Myxoma virus


d.
All of the above


e.
a and b

Answer:  e.
a and b

Reference:  Fenner, F. 1990.  Poxviruses of Laboratory Animals.  Lab. Anim. Sci.  40:469-480.

14.
Which serological test discriminates "Orphan Parvoviruses" from Minute Virus of Mice (MVM) or Rat Virus (RV) due to its ability to detect only antibodies that are reactive to virus strain-specific proteins.


a.
HAI


b.
IFA


c.
ELISA


d.
EIA

Answer:  a.
HAI

Reference:  Smith AL, Jacoby RO, Johnson EA, et al. 1993. In vivo studies with an "orphan" parvovirus of mice. Lab. Anim. Sci. 43(2):175-182

15.
Which of the following best describes the etiological agent of Tyzzer's disease.


a.
Gram positive, non-spore forming, rod


b.
Gram negative, non-spore forming, rod


c.
Gram positive, spore forming, rod


d.
Gram negative, spore forming, rod


e.
Gram positive, spore forming, cocci

Answer:  d.
Gram negative, spore forming, rod

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 2, p44.

16.
Which of the following are gram-negative anaerobic bacteria.


a.
Branhamella sp.

b.
Fusobacterium sp.

c.
Bacteroides sp

d.
All of the above


e.
b and c

Answer:  e.
b and c

Reference:  Lechevalier, H.A., 1990.  Gram-Negative Anaerobic Bacteria.  p. 81-83.  Practical Handbook of Microbiology. ed.  O'Leary, W.M.  CRC Press.  New York.

17.
Mycobacteria usually do not grow on standard bacteriologic media; special semisynthetic and egg-based media are commonly used.  Which of the following is an egg-based media commonly used to grow mycobacteria.


a.
Lowenstein-Jensen medium


b.
Herrold's egg yolk (HEY) medium


c.
Middlebrook 7H10 agar medium


d.
All of the above


e.
a and b

Answer:  e.
a and b

Reference:  Hines,M.E., Kreeger, J.M., and Herron, A.J. 1995.  Mycobacterial infections of animals: pathology and pathogenesis.  Lab. Anim. Sci.  45:334-351.

18.
Name the Chlamydial species for which Positive staining with Lugol iodine is a feature which is used to distinguish it from Chlamydia psittaci.

Answer:  Chlamydia trachomatis
Reference:  Fox JG, Stills HF, Paster BJ, et al. 1993. 
Antigenic specificity and morphologic characteristics of Chlamydia trachomatis, strain SFPD, isolated from hamsters with proliferative ileitis. Lab. Anim. Sci. 43(5):406.

19.
Which of the following drugs is a synthetic agonist-antagonist opioid analgesic approximately four times more potent than morphine, exerts its antagonist activity at mu receptors and its agonist activity at kappa and sigma receptors, is not listed as a controlled substance, and is commonly used in veterinary and human medicine.


a.  
Butorphanol


b.  
Oxymorphone


c.  
Buprenorphine


d.  
Meperidine


e.  
Naloxone

Answer:  a.  
Butorphanol

Reference:  Reim DA, Middleton CC. 1995. Use of butorphanol as an anesthetic adjunct in turkeys.  Lab. Anim. Sci. 45(6):696.

20.
What is the active hypnotic metabolite of Chloral hydrate and Alpha-chloralose.


a.
Trichloroethanol


b.
Trichloromethanol


c.
Tribromoethanol


d.
Tribromomethanol


e.
None of the above

Answer:  a.
Trichloroethanol

Reference:  Silverman J, Muir WW. 1993.  A Review of Laboratory Animal Anesthesia with Chloral Hydrate and Chloralose. Lab. Anim. Sci. 43(3):210.

21.
In the diagnosis of visceral leishmaniasis name the two tissues that are most widely used for examination for the presence of amastigotes..

Answer:  splenic or bone marrow aspirates (spleen or bone marrow)

Reference:  Binhazim AA, Shin SS, Chapman WL, Olobo J. 1993. Comparative susceptibility of African green monkeys (Cercopithecus aethiops) to experimental infection with Leishmania leishmania donovani and Leishmania leishmania infantum. Lab. Anim. Sci. 43(1):45

22.
What is the etiological agent (genus and species) responsible for white piedra in humans.  It is an opportunistic pathogen in neonates and immunocompromised patients, is associated with indwelling catheters and chronic prostheses, and was recently isolated from a cephalic recording cylinder in a rhesus monkey?

Answer:  Trichosporon beigelii

Reference:  Dannemiller SD, Watson JR, Rozmiarek H. 1995. Fluconazole therapy in a rhesus monkey (Macaca mulatta) with epidural Trichosporon beigelii in a cephalic recording cylinder. Lab. Anim. Sci. 45(1):31

23.
Name three predisposing factors associated with pregnancy toxemia in guinea pigs.

Answer:  Obesity (> 800 gms); fasting; 1st or 2nd pregnancy; change in diet; stress; heredity

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 6, p172.

24.
Rats can serve as the intermediate host for Taenia taeniaformis.  What is the name of the larval form of this parasite in the rat.

Answer:  Cysticercus fasciolaris
Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 4, p113.

25.
Name the two most common clinical signs of hypertrophic cardiomyopathy in cats.


______________________________________________________


______________________________________________________

Answer:  left ventricular hypertrophy; thromboembolism

Reference:  RJ Jackson, M Cartwright, S Motzel, T Nolan, J Corrigan. 1996. Cardiac Hypertrophy in a Tamarin. Contemporary Topics 35(1):72.

26.
Name the genus and species of the etiologic agent for Murine Genital Mycoplasmosis (MGM).

Answer:  Mycoplasma pulmonis
Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 4, p105.

27.
Name the herpesvirus which is known to produce a chickenpox-like disease in Patas monkeys.

Answer:  Delta herpesvirus

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 11, p318.

28.
Which of the following organisms was recently reported to cause large bowel disease with rectal prolapse in immunodeficient mice?


a.
Helicobacter hepaticus

b.
Entamoeba muris

c.
Salmonella sp.

d.
Escherichia coli

e.
Helicobacter cinaedi
Answer:  a.
Helicobacter hepaticus
Reference:  Ward, J. M. et al.  1996.  Inflammatory large bowel disease in immunodeficient mice naturally infected with Helicobacter hepaticus.  Lab. Anim. Sci. 46(1):15-20.

EXPERIMENTATION
1.
A rapidly progressive and fatal glomerulonephritis with immunofluorescent deposits has been observed in young lambs.  The disease has many similarities to mesangiocapillary glomerulonephritis in humans. In what breed of sheep does this occur.

Answer:  Finnish Landrace

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 24, p 672.

2.
Give the name of the transplantable carcinoma which originally arose from the scrotal chancre of a rabbit infected with Treponema pallidum, and give the anatomical location of the rabbit most commonly used to study the tumor in-vivo.

Answer:  Brown-Pearce carcinoma; anterior chamber of the eye.

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 8, p208.

3.
Adenoma of the adrenal cortex is a common tumor in which of the following rat strain(s).


a.
BUF/N


b.
BN/Bi


c.
M520/N


d.
a and b


e.
a and c

Answer:  e.
a and c

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 4, p118.

4.
Antibiotic-associated Clostridium difficile enteritis in hamsters is a well-established model for the study of the pathogenesis of what human clostridial disease.

Answer:  pseudomembranous colitis

Reference:  Boss, SM, Gries CL, et al. 1994. Use of Vancomycin Hydrochloride for Treatment of Clostridium difficile Enteritis in Syrian hamsters. Lab. Anim. Sci. 44(1):31.

5.
Streptozotocin induces an insulin-deficient diabetic state via selective destruction of what pancreatic cell type.


a.
Alpha


b.
Beta


c.
Gamma


d.
Delta


e.
Epsilon

Answer:  b.
Beta

Reference:  Povoski SP, McCullough PJ, et al. 1993. Induction of diabetes mellitus in Syrian golden hamsters using stored equilibrium solutions of streptozotocin. Lab. Anim. Sci. 43(4):310

6.
A recent study demonstrated the necessity and safety for depriving rats of water for how long in order to motivate acquisition and performance of a lever-press response.


a.
 7 hr


b.
14 hr


c.
21 hr


d.
28 hr


e.
None of the above

Answer:  c.
21 hr

Reference:  Hughes JE, Amyx H, Howard JL, et al. 1994. Health effects of water restriction to motivate lever-pressing in rats. Lab. Anim. Sci. 44(2):135.

7.
The M variant of encephalomyocarditis (EMC) virus, and the D variant derived from it, have received much attention recently because of their ability to induce what disease condition in mice.

Answer:  diabetes mellitus

Reference:  Hirasawa K, Ogiso Y, Takeda M, et al.  1995.  Protective effects of macrophage-derived interferon against encephalomyocarditis virus-induced diabetes mellitus in mice. Lab. Anim. Sci. 45(6):652

8.
Define the acronym CITES.

Answer:  Convention on International Trade in Endangered Species (of Flora and Fauna)

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 11, p300.

9.
The "Emory Mouse" is a model for what congenital disease.


__________________________________________________

Answer:  cataracts

Reference:  Huerkamp MJ, DL Dillehay. 1991.  Struvite Uroliths in a Male Mouse. Lab. Anim. Sci. 41(6):642

10.
Define RAG, in relation to the acronyms RAG-1 and RAG-2 knockout mice.

Answer:  Recombinase Activating Gene

Reference:  Croy, AB, Percy DH, et al. 1993. Special Topic Overview. What are scid mice and why is it timely to devote a special topic issue to them? Lab. Anim. Sci. 43(2):121.

11.
A new amelanotic murine malignant melanoma cell line was created by retroviral infection of Mel-Ab cells with a construct that expresses both v-Ha-ras and β-galactosidase.  What is the benefit of the β-galactosidase gene.


a.
Rapid growth in cell culture


b.
Xenographic transplant


c.
An easily viewable color change


d.
Development of an immortal cell line


e.
All of the above

Answer:  c.
an easily viewable color change

Reference:  Doley TP, Stamp-Cole M, Ouding RJ. 1993. Evaluation of a nude mouse tumor model using β-galactosidase-expressing melanoma cells. Lab. Anim. Sci. 43(1):49.

12.
Which of the following mouse strains are animal models for Sjogren's Syndrome?


a.
MRL/Mp-lpr/lpr

b.
MRL/Mp-+/+


c.
NZB/W


d.
All of the above


e.
a and c


Answer:  d.
All of the above

Reference:  Jabs, D.A., and Prendergast, R.A.  1993.  Spontaneous Autoimmune Lacrimal and Salivary Gland Inflammation.  Nineteenth Fascicle.

13.
What is the minimum quantity of DNA that is generally necessary for an informative Southern transfer hybridization(sensitivity ~105 copies).


a.
1 gram


b.
1 milligram


c.
1 microgram


d.
1 nanogram


e.
1 picogram

Answer:  c.
1 microgram

Reference:  Gravitt, PE, Manos MM. 1993. Nucleic acid hybridization methods to detect microorganisms. Lab. Anim. Sci. 43(1):7  

14.
What is the hygroscopic material in ameroid constrictors which results in the constriction of vessels within 4-5 days after placement of the constrictor.


_________________________________________________________

Answer:  (compressed) casein

Reference:  DP Brooks, TA Fredrickson. 1992. Use of Ameroid constrictors in the Development of Renin-Dependent Hypertension in Dogs. Lab. Anim. Sci. 42(1):67.

15.
What is the legal maximum acceptable level for whole body occupational exposure to radiation per year.


a.
1.25 rem


b.
30 rem


c.
5 rem


d.
1,250 mrem


e.
5,000 mrem

Answer:  c. 5 rem

Reference:  Title 10, Part 20, CFR "Standards for Protection Against Radiation"

16.
The American College of Laboratory Animal Medicine (ACLAM) is a specialty board recognized by the American Veterinary Medical Association.  Give the year in which the ACLAM was founded.

Answer:  1957

Reference:  Guide for the Care and Use of Laboratory Animals.  1985. U.S. Department of Health and Human Services. NIH Publication No. 86-23, p76.

17.
The eSS rat is a model for which of the following human diseases?


a. 
Insulin-dependent Diabetes Mellitus


b.
Non-insulin-dependent Diabetes Mellitus


c.
Analbuminemia


d.
Mucopolysaccharidosis type VII


e.
Fucosidosis

Answer:  b.
Non-insulin-dependent Diabetes Mellitus

Reference:  Tarres, M.C., et al.  1995.  The eSS Rat: A Model of Non-insulin-dependent Human Diabetes.  Animal Models of Human Disease.  Twentieth Fascicle.

18.
Nucleic acid hybridization will occur only under the appropriate experimental conditions which include salt concentration, the temperature of the reaction, and the molar concentration of the probe.  Which of these conditions can be increased or decreased  to make the hybridization process more specific.


a.
Salt concentration


b.
Temperature of the reaction


c.
Molar concentration of the probe


d.
a and b


e.
a and c

Answer:  d.
a and b

Reference:  Gravitt, PE, Manos MM. 1993. Nucleic acid hybridization methods to detect microorganisms. Lab. Anim. Sci. 43(1):6.

19.
Name one chemical that can be used experimentally to induce renal mesenchymal tumors in rats?

Answer:  nitroso-related compounds such as ethylnitrosourea or dimethylnitrosamine

Reference:  Schuh, J.C.L. and Wojcinski, Z.W..  1996.  Diagnostic Exercise: Kidney Masses in Wistar Rats.  Lab. Anim. Sci.  46(1):98-100.

20.
Which of the following is true regarding neuroborreliosis in rhesus monkeys?


a.
Rhesus monkeys infected with Borrelia burgdorferi demonstrate many of the 

clinical and pathological features of the disease in humans including cutaneous 

rash, myocarditis, CSF pleocytosis and CNS meningitis.


b.
In rhesus monkeys, inflammation in the CNS as manifested by CSF pleocytosis, 

MRI and histopathological findings of meningitis was also correlated with the 

presence of spirochetal DNA detected by PCR.


c.
Data resulting from experimental B. burgdorferi infections of rhesus monkeys are 

consistent with the hypothesis that subclinical infections are common since the 

spirochete was present in the CNS in all animals without focal neurological 

deficits, gross change in behavioral patterns, or large lesions demonstrable on 

MRI.


d.
All of the above are true.


e. 
Only a and b are true.

Answer:  d.  All of the above are true

Reference:  Pachner, A.R., and Delaney, E.  1996.  Lyme Neuroborreliosis in Rhesus Monkeys.  Comparative Pathology Bulletin.  vol. XXVIII, no.1.

21.
LEC rats are an animal model of what human disease.


_________________________________________________________

Answer:  Wilson's Disease

Reference:  K Yamazaki, H Ohyama, K Kurata, T Wakabayashi. 1993. Effects of Dietary Vitamin E on Clinical Course and Plasma Glutamic Oxaloacetic Transaminase and Glutamic Pyruvic Transaminase Activities in Hereditary Hepatitis of LEC Rats. Lab. Anim. Sci. 43(1):61.

22.
Sepioteuthis lessoniana is a prime candidate for use in biomedical research because of what anatomic feature.


__________________________________________________________

Answer:  A giant axon

Reference:  FP DiMarco, PE Turk, JM Scimeca Jr., WJ Browning, PG Lee. 1993. Laboratory Survival, Growth, and Digestive Gland Histologic Features of Squids Reared on Living and Non-Living Fish Diets. Lab. Anim. Sci. 43(3):226.

23.
Intravenous administration of bretylium is recommended for use to prevent arrhythmias during cardiac catheterization procedures in swine.  What is the principle undesirable side effect of intravenous use of bretylium in the swine.


____________________________________________________________

Answer:  hypotension

Reference:  RE Schumann, ME Harold, PC Gillette, MM Swindle, CH Gaymes. 1993. Prophylactic Treatment of Swine with Bretylium for Experimental Cardiac Catheterization. Lab. Anim. Sci. 43(3):244.

24.
B6D2F1 mice serve as animal models for pulmonary eosinophilia and inflammation.  Briefly describe how allergic inflammation is experimentally induced in this model.

Answer:  B6D2F1 mice are sensitized with an intraperitoneal injection of ovalbumin adsorbed to alum gel in saline on day 0 and day 5.  On day 12, while the serum level of IgE is significantly elevated, the animals are challenged with aerosolized ovalbumin for 1 hour, both in the morning and afternoon of a single day.

Reference:  Kung, T.T.  1996.  Pulmonary Eosinophilia and Inflammation in Allergic Mice.  Comparative Pathology Bulletin.  vol.  XXVIII, no. 1.

25.
The Boettcher Technique of blood collection was originally designed for use on what animal. 


_________________________________________________________

Answer:  Chinchilla

Reference:  RV Paolini, JE Rossman, V Patel, JF Stanievich. 1993. A Reliable Method for Large Volume Blood Collection in the Chinchilla. Lab. Anim. Sci. 43(5):524.

26.
What is the major problem identified with vascular access port(VAP)-derived blood pressure measurements versus blood pressure readings taken from conventional catheters?


___________________________________________________________

Answer:  The VAP-derived measurements have a high correlation with conventional catheter-derived measurements, but VAP-derived measurements are generally variable--34mmHg higher to 43mmHg lower--than those obtained from a conventional catheter.

Reference:  KA Tartarini, IV Sils, PC Szlyk-Modrow. 1996. Comparison of Blood Pressure Measurements Using Vascular Access Ports and Conventional Catheters. Contemporary Topics 35(1):57.

27.
Name the substituted phenol derivative anesthetic agent that frequently induces respiratory depression and apnea in dogs and cats when given intravenously.


___________________________________________________________

Answer:  Propofol (Diprivan)

Reference:  Aeschbacher G, Webb AI. 1993. Propofol in Rabbits. Lab. Anim. Sci. 43(4):328.

28.
Which of the following is the major site of necrosis in the nonsurgical rabbit model of enteric Shigella infection?


a.
Colon


b.
Ileum


c.
Cecum


d.
Duodenum


e.
Stomach

Answer:  b.
Ileum

Reference:  Etheridge, M.E., Shamsul Hoque, A.T.M., and Sack, D.A., 1996.  Pathologic study of a rabbit model of Shigellosis.  Lab. Anim. Sci.  46(1):61-66.

29.
Which of the following species is commonly used as a model for malignant melanomas.


a.
Sinclair swine


b.
Xiphophorus

c.
Monodelphis domestica

d.
All of the above


e.
a and c above

Answer:  d.
All of the above

Reference:  Robinson, E. S. et al.  1994.  Malignant Melanoma in Ultraviolet Irradiated Laboratory Opossums: Initiation in Suckling Young, Metastasis in Adults, and Xenograft Behavior in Nude Mice.  54:  5986-5991.

30.
The KHC rabbit has been proposed as an animal model of what human condition.

Answer:  (Monckeberg's) arteriosclerosis

Reference:  Kurosawa T, Kusanagi M, Yasundo Y, et al. 1995. New mutant rabbit strain with hypercholesterolemia and atherosclerotic lesions produced by serial inbreeding. Lab. Anim. Sci. 45(4):391

31.
Quinolone antibiotics are contraindicated in juveniles or pregnant women.  Juvenile rabbits treated chronically with naladixic acid developed lesions which mimic what human disease. 

Answer:  osteoarthritis

Reference:  Sharpnack DD, Mastin JP, Shildress CP, et al. 1994. Quinolone arthropathy in juvenile New Zealand white rabbits. Lab. Anim. Sci. 44(5):436

32.
Intravenous inoculation of adult C3H/HeN mice with which of the following rickettsial strains serves as an animal model for human Boutonneuse Fever.


a.
Rickettsia rickettsii

b.
R. quintana

c.
R. mooseri

d.
R. conorii

e.
R. prowazekii
Answer:  d.
R. conorii
Reference:  Walker, D.H. 1995.  Endothelial-Target Rickettsial Infection.  Comparative Pathology Bulletin.  vol. XXVII, No.3.

33.
The Nakano, Philly, Fraser, and Scat mouse; the Miniature Schnauzer; and the strain 13/N guinea pig are all animal models of what congenital disease?


___________________________________________________________

Answer:  cataracts

Reference:  PE Miller, AB Marlar, RR Dubielzig. Cataracts in a Laboratory Colony of Ferrets. 1993. Lab. Anim. Sci. 43(6):562.

34.
Which of the following statements is not true regarding rodent models of inherited disorders of myelination.


a.
The group of myelin mutants with an autosomal recessive mode of inheritance 

includes the taiep rat, shiverer (shi) mouse, and twitcher (twi) mouse.


b.
The group of myelin mutants with an X-linked mode of inheritance includes the 

jimpy (jp) mouse and the myelin-deficient (md) rat.


c.
Most myelin mutants with X-linked mutation have a defect in the myelin basic 

protein (MBP) gene.


d.
There is a direct, positive correlation between the total amount of myelin in the 

CNS and the life span of X-linked mutants.


e.
In general, the autosomal recessive mutants have more myelin in the CNS than do 

X-linked myelin mutants.

Answer:  c.
Most myelin mutants with X-linked mutation have a defect in the myelin basic protein (MBP) gene.

Reference:  Delaney, K.H. et al.  1995.  Familial dysmyelination in a Long Evans rat mutant.  Lab. Anim. Sci.  45(5):547-553.

LABORATORY ANIMAL BIOLOGY
1.
Give the common name of Saguinus labiatus. (Be Specific)

       _______________________________________________________

Answer:  White-lipped Tamarin

Reference:  Reid HAC, Herron AJ, Hines II ME, Orchard EA, Altman NH. 1993. Leptospirosis in a White-lipped Tamarin. Lab. Anim. Sci. 43(3):258.

2.
Select the normal status of serum 3,5,3'-triiodothyronine (T3) and thyroxine (T4) levels of normal male cynomolgus macaques as they mature.


a.  
T3 and T4 levels stay the same during maturity.


b.  
T3 and T4 levels decrease with maturity.


c.  
T3 and T4 levels increase with maturity.


d.  
T3 levels decrease and T4 levels increase with maturity.


e.  
T3 levels increase and T4 levels decrease with maturity.

Answer:  d.
T3 levels decrease and T4 levels increase with maturity.

Reference:  Flow BL,Jaques JT, Thomas RL. 1996. Variability of Serum Thyroid Hormone Concentrations in Subpopulations of Male Cynomolgus Macaques. Contemporary Topics 35(1):66.

3.
Which of the following statements best describes Cathepsin.


a.  
a substance produced by oxidizing hemochromogen; consisting of oxidized heme 

and denatured globin


b. 
a synthetic, bisquaternary, non-depolarizing neuromuscular blocking agent 


c.  
a proteinase found in most cells which takes part in cell autolysis and self-


digestion of tissues


d.  
an injectable semi-synthetic cephalosporin antibiotic

Answer:  c.  a proteinase found in most cells which takes part in cell autolysis and self-digestion of tissues

Reference:  Kretchmar DH, Sugimoto JT, Fishkin AF. 1993. Proteolytic enzyme activity in normal sheep myocardium. Lab. Anim. Sci. 43(5):515

4.
Regarding recombinant antibodies, which of the following does the term "bi-specific SCFVS" represent.


a.  
Antibodies with human heavy chains produced by transgenic mice 


b.  
Antibodies that have specificity for two antigens


c.  
High-affinity human antibodies to an immunized antigen naturally selected by the 

mouse's immune system


d.  
All the above


e.
None of the above

Answer:  b.  Antibodies that have specificity for two antigens

Reference:  Peterson, NC. 1996. Recombinant antibodies:  Alternative strategies for developing and manipulating murine-derived monoclonal antibodies. Lab. Anim. Sci. 46(1):10.

5.
A resting mouse, acclimated to cold, can generate heat equivalent up to how many times its basal metabolic rate.


a.
1


b.
2


c.
3


d.
4


e.
5

Answer:  c.
3

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 2, p36.

6.
The neonatal mouse is considered an ectotherm until approximately what day of age.


a.
5


b.
10


c.
15


d.
20


e.
25

Answer:  d.
20

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 2, p36.

7.
Name the unusual reproductive feature that guinea pigs have in common with the bush baby (Galago sp.).

Answer:  Both have an imperforate vagina which is only open during proestrus and parturition.

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 6, p156

8.
Which of the following organs is/are relatively larger in Chinese hamsters in comparison to the same organs in Syrian hamsters.


a.
Testicles


b.
Spleen


c.
Brain


d.
a and b 


e.
All of the above

Answer:  e.
All of the above

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 5, p140.

9.
Name the predominant bile acid in humans and owl monkeys and in rodents such as guinea pigs and rabbits.


Humans/Owl monkeys:                                                                                     


Guinea pigs/Rabbits:                                                                                         
Answer:  taurocholic, deoxycholic

Reference:  Pekow CA, Weller RE, Schulte J, Lee SP. 1995. Dietary induction of cholesterol gallstones in the owl monkey: Preliminary findings in a new animal model. Lab. Anim. Sci. 45(6):660

10.
Give the average gestation period for the guinea pig.

Answer:  63 days

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 6, p157.

11.
Which of the following is the correct typical location and classification of Torulopsis pintolopesii in the guinea pig.


a.
Ileum; protozoan


b.
Stomach; fungus


c.
Duodenum; nematode


d.
Ascending colon; bacteria


e.
Cecum; bacteria

Answer:  b.
Stomach; fungus

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 6, 169.

12.
In a random breeding scheme utilizing 25 pairs of mice, heterozygosity will decrease at a rate of what percent per generation.


a.
1%


b.
2%


c.
3%


d.
4%


e.
5%

Answer:  a.
1%

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 3, p32.

13.
Encephalomyocarditis (EMC) virus is a cardiovirus that belongs to what virus family.

Answer:  Picornaviridae
Reference:  Hirasawa K, Ogiso Y, Takeda M, et al.  1995.  Protective effects of macrophage-derived interferon against encephalomyocarditis virus-induced diabetes mellitus in mice. Lab. Anim. Sci. 45(6):652

14.
Name the two categories of pheromones of mice.

Answer:  Primer; releaser

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 3, p43.

15.
Name the three genera of the family Leporidae.

Answer:  Lepus; Sylvilagus; Oryctolagus

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 8, p207.

16.
Which of the following best describes the musculature of the rabbit esophagus.


a.
3 layers- 2 smooth, 1 striated


b.
3 layers- all smooth


c.
2 layers- both striated


d.
2 layers- both smooth


e.
3 layers- all striated

Answer:  e.
3 layers- all striated

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 8, p209

17.
What is another term for "pseudorumination" in rabbits.

Answer:  Coprophagy

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 8, p214.

18.
Which of the following best reflects the time it takes for parturition to occur, from beginning to end, in the rat.  


a.
.25 - .5 hour


b.
1 - 2 hours


c.
3 - 4 hours


e.
6 - 7 hours


f.
1 - 2 days

Answer:  b.
1 - 2 hours

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 4, p97.

19.
Which of the following best describes the mechanism of transfer of passive immunity in mice.


a.
Majority of antibody transferred after parturition via colostrum


b.
Majority of antibody transferred prior to parturition


c.
75% of antibody transferred prior to parturition, 25% transferred via colostrum


d.
75% of antibody transferred via colostrum, 25% transferred prior to parturition


e.
50% of antibody transferred prior to parturition, 50% transferred via colostrum

Answer:  a.
Majority of antibody transferred after parturition via colostrum

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 2, p39.

20.
Which of the following is/are true regarding food restriction in rodents?


a.
Food restriction in rodents increases mean life span beyond that in their ad 

libitum-fed cohorts.


b.
Food restriction in rodents reduces the incidence of 
and/or delays the onset of 

many types of neoplasia.


c.
Restriction of dietary calories is more effective in 
increasing mean life span 

than is restriction of 
protein, fat, or minerals without simultaneous restriction of 

calories.


d.
All of the above are true.


e.
a and c are true.

Answer:  d.
All of the above are true

Reference:  Thurman, J.D., Moeller, R.B., and Turturro, A.  1995.  Proliferative lesions of the testis in ad libitum-fed and food-restricted Fischer-344 and FBNF1 rats.  Lab. Anim. Sci.  45(6):635-640.

21.
Give the name of the major histocompatibility complex in the mouse and the chromosome number it is located on.

Answer:  H-2, Chromosome 17

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 3, p32.

22.
Skin grafting is a classical technique to characterize inbred strains of rodents.  Which of the following is an example of a heterotopic graft.


a.
ear-to-body


b.
tail-to-tail


c.
autologous


d.
BALB/c to A/J

Answer:  a.
ear-to-body

Reference:  Charles River Laboratories Technical Bulletin, Winter 1992;  Rodent Genetics and Genetic Quality Control for Inbred and F1 Hybrid Strains, Part II

23.
Name the taxonomic order to which Tupaia belangeri belong.

Answer:  Scandentia

Reference:  Brack, M., Kaup, F.J., and Fuchs, E. 1995.  Intestinal trichomoniasis due to Tritrichomonas mobilenisis in tree shrews.  Lab. Anim. Sci.  45(5):533-537.

24.
Which of the following is NOT true concerning microphthalmia and anophthalmia within inbred and congenic strains of C57BL mice?


a.
These defects are more common in females than in males


b.  
These defects although resulting in faulty  tear drainage seldom lead to recurrent 

ocular 
infections


c.  
These defects occur more often in the right eye compared to the left eye


d.
These defects may be due to an abnormality  in the production of a lens protein, 

causing faulty lens development and in turn affecting the normal differentiation 

and development of many other ocular structures

Answer:  b.  
These defects although resulting in faulty tear drainage seldom lead to recurrent ocular infections

Reference:  Smith RS, Roderick TH, Sundberg JP. 1994. Microphthalmia and associated abnormalities in inbred black mice. Lab. Anim. Sci. 44(6):551-558

25.
Researchers have recently isolated a new species of mycoplasma, not associated with clinical disease or microscopic lesions, from the respiratory tract of Microtus ochrogaster.  Give the common name for this animal.

Answer:  Prairie vole

Reference:  Dillehay DL, Sander M, Talkington DF, et al. 1995. Isolation of mycoplasmas from prairie voles (Microtus ochrogaster). Lab. Anim. Sci. 45(6):631

26.
Name the three anatomically distinct phases of the mammalian hair growth cycle.

Answer:  anagen, catagen, telogen

Reference:  Garwood, T., and Rose, J. 1995.  Effects of Bilateral Adrenalectomy on Initiation of Fur Growth Cycles in the Deer Mouse.  45(5):564-566.

27.
Which of the following arvicoline or microtine rodents (voles, lemmings, and muskrats) is unique because it is mostly fossorial (i.e., a digging rodent) inhabiting extensive subterranean burrow systems, and in most social groups only one female reproduces?


a.  
Microtus ochrogaster

b.  
Microtus pennsylvanicus

c.  
Heterocephalus glaber

d.  
Microtus pinetorum

e.  
Microtus arvalis

f.  
Ondatra zibethicus

Answer:  d.  
Microtus pinetorum
Reference:  Solomon NG, Vandenbergh JG. 1994. Management, breeding, and reproductive performance of pine voles. Lab. Anim. Sci. 44(6):613.

28.
The Runyon classification of mycobacteria uses which of the following characteristics to group mycobacteria?


a.
pigmentation


b.
colony morphology


c.
growth rate characteristics


d.
All of the above


e.
b and c

Answer:  d.
All of the above

Reference:  Hines, M.E., Kreeger, J.M., and Herron, A.J.. 1995.  Mycobacterial infections of animals: pathology and pathogenesis.  Lab. Anim. Sci.  45:334-351.

29.
Which of the following is not true regarding the severe combined immunodeficiency (scid) mouse mutation?

  
a.
Homozygotes (scid/scid) lack functional T and B cells, as well as Thy-1+ dendritic 

epidermal cells.


b.
Homozygotes (scid/scid) exhibit normal differentiation of myeloid cells, antigen 

presenting cells, and natural killer cells.


c.
The scid locus maps to the proximal end of mouse Chromosome 6.


d.
The scid mutation appears to cause an abnormal recombinase system for the 

assemblage of antigen receptor genes in developing lymphocytes.


e.
While the majority of scid/scid mice lack functional lymphoid cells, 


approximately 15% of aging mice express detectable serum immunoglobulin.

Answer:  c.
The scid locus maps to the proximal end of mouse Chromosome 6.

Reference:  Sundberg, J.P., and Shultz, L.D..  1995.  Severe Combined Immunodeficiency.  Animal Models of Human Disease.  Twentieth Fascicle.

30.
Which of the following is not true of CBy.A-fsn/J mice?


a.
Flaky skin (fsn) is an autosomal recessive mutation that arose spontaneously on an 

A/J inbred mouse strain.


b.
The fsn mutation was difficult to maintain on the A/J background so it was 

transferred to the BALB/cByJ strain background by standard backcross-intercross 

methods to create a coisogenic strain.


c.
The fsn/fsn mice can be identified shortly after birth by a general pallor which is 

caused by the anemia associated with this mutation.


d.
The fsn/fsn mice have gastric papillomas in the forestomach, but no 


papillomavirus has been detected in these lesions.


e.
Due to the fact that neither female nor male fsn/fsn mice are fertile, the CBy.A-

fsn/J strain is maintained by tested heterozygous matings.

Answer:  b.
The fsn mutation was difficult to maintain on the A/J background so it was transferred to the BALB/cByJ strain background by standard backcross-intercross methods to create a coisogenic strain.

Reference:  Sundberg, J.P., Boggess D., Sundberg B.A., Beamer W.G. The Flaky Skin Mutation.  In: Handbook of Mouse Mutations with Skin and Hair Abnormalities.  JP Sundberg (ed.), CRC Press, Boca Raton, FL, 1994.

31.
In a recent morphologic study of the musculature of the third eyelid in the cat, how may striated muscle fibers were found to extend into or within the third eyelid of the cat?


a.
0


b.
1


c.
2


d.
3


e.
4

Answer:  a.
0

Reference:  Nuyttens, J.J., and Simoens, P.J..  1995.  Morphologic study of the musculature of the third eyelid in the cat.  Lab. Anim. Sci. 45(5):561-563.

32.
Give the name of the process that immature T cells with a strong affinity for self antigens are subjected to in the thymus.


 ______________________________________________________

Answer:  clonal deletion (negative selection)

Reference:  DA Ferrick. 1993. Interactions in the Thymus Leading to the Development of T Cells Committed to the alpha-beta and gamma-delta Lineages. 43(1):29.

33.
Name the enzyme in blood and body tissues which may cause local emphysema or fatal embolization when hydrogen peroxide is absorbed into the body.


__________________________________________________________

Answer:  catalase

Reference:  SA Iliff-Sizemore, MK Axthelm, JL Edwards. 1992. Diagnostic Exercise: Sudden Death in a Rhesus Macaque. Lab. Anim. Sci. 42(2):202.

34.
According to a recent report, which type of Sprague-Dawley rat  possesses an increased incidence of respiratory problems associated with surgical stress due to jugular catheter implantation or osmotic pump implantation:  SPF or COBS 


_______________________________________________________

Answer:  SPF

Reference:  CB Matthew, BJ Gentile, LM Garrett. 1996. Comparison of Specific-Pathogen-Free and Conventional Rats Under Surgical and Experimental Stressors. Contemporary Topics 35(1):62.

35.
Give the genus and species of the Medaka.


_________________________________________________________

Answer:  Oryzias latipes
Reference:  DL DeKoven, JM Nunez, SM Lester, et al. 1992. A Purified Diet for Medaka: Refining a Fish Model for Toxicological Research. Lab. Anim. Sci. 42(2):180.

36.
The Nagase Analbuminemic Rat (NAR) is a mutant strain of Sprague-Dawley rat characterized by the almost complete absence of which of the following.


a.  
Antidiuretic hormone


b.  
Glucagon


c.  
Albumin


d.  
Thyroxine


e.  
Globulin

Answer:  c.
Albumin

Reference:  DM Yaschuck, JM Sanker, J Zhou, N Wilson, R Keeler. 1991. Abnormal Renal Response to 24 Hour Dehydration and Fasting in Nagase Analbuminemic Rats. Lab. Anim. Sci. 41(6):577.

37.
Which of the following statements regarding the jugulo-sternal glands of tupaiids is true.


a.  
Present in male and female tree shrews (Tupaia belangeri)


b.  
Comprised of apocrine and sebaceous glands


c.  
Somatotropin-dependent


d.  
Paired and lying lateral to the xiphoid cartilage


e.  
Thyrotropin-dependent

Answer:  b.
comprised of apocrine and sebaceous glands

Reference:  Brack M. 1991. Jugulo-Sternal-Gland Tumors in Male Tree Shrews. Lab. Anim. Sci. 41(6):536

38.
Which of the following is not one of the neurological signs frequently exhibited by normal newborn lambs (0-48 hours old):


a.  
Absence of a menace response.


b.  
Incoordination.


c.  
Ability to perform the extensor postural thrust reaction.


d.  
Paresis associated with sciatic nerve paralysis.


e.  
A hypermetric patellar reflex.

Answer:  d.
Paresis associated with sciatic nerve paralysis

Reference:  KM Hoffman, GB Timmel, C Meuli-simmen, et al. 1996. Experimental Fetal Neurosurgery: The Normal Neurology of Neonatal Lambs. Contemporary Topics 35(1):55.

39.
Which of the following is/are true regarding the anogenital distance of newborn mice?


a.
The anogenital distance of newborn mice is shorter in males than in females.


b.
The anogenital distance of newborn mice varies as a function of the intrauterine 

position of the animal.


c.
Longer anogenital distance is associated with the presence of females on either 

side of the developing fetus in utero.


d.
Longer anogenital distance is associated with the presence of males on either side 

of the developing fetus in utero.


e.
b and c are true.


f.
b and d are true.

Answer:  f.
b and d are true

Reference:  Vandenbergh, J.G., and Huggett, C.L.. 1995.  The anogenital distance index, a predictor of the intrauterine position effects on reproduction in female house mice.  45(5):567-573.

LABORATORY RESOURCE MANAGEMENT

1.
Under the Hearing Conservation Amendments of 1981 and 1983 to the Occupational Safety and Health Administration Act of 1970, employers must institute a hearing conservation program for all employees exposed to a 85 dBA or greater time-weighted-average of noise exposure over what time period.

Answer:  8 hour period

Reference:  Weigler, B.J..  1995.  Hearing Conservation and Compact Personal Stereos in Laboratory Animal Facilities.  Contemporary Topics in Laboratory Animal Science.  34:70-74.

2.
Which of the following is not true regarding the Americans with Disabilities Act of 1992?


a.
The Act is federally mandated but unfunded legislation--all public and private 

concerns must be in compliance with the tenets of the Act but there are no federal 

monies set aside to aid in compliance.


b.
A working definition of a disabled person under the Act is one who has an 

impairment that substantially limits a major life activity.


c.
Employers are prohibited from discriminating against a qualified individual with a 

disability.  A qualified individual is one who, with (or without) an 

accommodation, can perform the essential tasks of a job.


d.
The decision as to whether the employer must provide an accomodation requested 

depends on whether or not it would constitute an "undue hardship" to do so.


e.
Employers may ask a job applicant if he or she is disabled.

Answer:  e.
Employers may ask a job applicant if he or she is disabled.

Reference:  Heidbrink, G.A. et al.  1994.  Management, Challenged Employees, and the ADA.  Contemporary Topics in Laboratory Animal Science.  33:37-54.

3.
Which of the following statutes passed by Congress grant the EPA the authority to regulate infectious waste disposal?


a.
Resource Conservation and Recovery Act 


b.
Medical Waste Tracking Act 


c.
Hazardous Materials Transportation Act 


d.
All of the above


e.
a and b

Answer:  e.
a and b

Reference:  Reinhardt, P.A. and Gordon, J.G., 1991.  Regulations and Standards for Infectious and Medical Waste Management, p. 19-27. Infectious and Medical Waste Management.  Lewis Publishers, Chelsea, Michigan.


4.
According to Animal Welfare Act regulations, the Institutional Animal Care and Use Committee (IACUC) may use subcommittees to conduct the semi-annual review of the research facility's programs and facilities.   These subcommittees must be composed of at least how many IACUC members.

Answer:  two

Reference:  9 CFR Ch. 1, Subchapter A, Animal Welfare. Part 2, Paragraph 2.31(c)(3)

5.
According to Animal Welfare Act regulations, if an Institutional Animal Care and Use Committee (IACUC) consists of more than three members, not more than how many of these members can be from the same administrative unit of the facility.


a.
1


b.
2


c.
3


d.
4


e.
5

Answer:  c.
3

Reference:  9 CFR Ch. 1, Subchapter A, Animal Welfare. Part 2, Paragraph 2.31(b)(4).

6.
Briefly describe under what circumstances a "thimble" connection is required in relation to the operation of a Class II Type A biosafety cabinets.

Answer:  When Class II Type A biosafety cabinets are connected to the facility exhaust ductwork.  They should be connected via a "Thimble" connection to prevent the possibility of backflow of air into the biosafety cabinet should the facility exhaust system malfunction.

Reference:  Biosafety in Microbiological and Biomedical Laboratories. 1993.  U.S. Department of Health and Human Services, Public Health Service.  3rd Edition.  p139.

7.
Because the overall risk for acquiring Mycobacterium tuberculosis infection is low for the total U.S. population, a national policy is that vaccination with BCG vaccine is not indicated.  What does the acronym "BCG" stand for.

Answer:  Bacillus of Calmette and Guerin

Reference:  The role of BCG vaccine in the prevention and control of tuberculosis in the United States.  Morbidity and Mortality Weekly Report.  April 26, 1996. Vol 45.

8.
Which of the following is true regarding vaccination with BCG vaccine?


a.
BCG vaccines are live vaccines derived from a strain of Mycobacterium bovis that 

was attenuated at the Pasteur Institute in France. 

 
b.
BCG vaccination often results in permanent scarring at the injection site.


c.
The most serious complication of BCG vaccination is disseminated BCG 

infection.


d.
All of the above are true.


e.
a and b are true.

Answer:  d.
All of the above are true

Reference:  The role of BCG vaccine in the prevention and control of tuberculosis in the United States.  Morbidity and Mortality Weekly Report.  April 26, 1996.  Vol. 45.

9.
According to the 1993 AVMA Panel on Euthanasia, chloral hydrate administered intravenously is acceptable for euthanasia for which of the following species. (Select the single best answer)


a.
Dog


b.
Rat


c.
Cat


d.
Rabbit


e.
None of the above

Answer:  e. None of the above, Only large animals, preferably after sedation, not acceptable in dogs, cats, and other small animals.

Reference:  1993 AVMA Panel on Euthanasia, p239

10.
Define the acronym GLPR.

Answer:  Good Laboratory Practice Regulations

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 2, p29

11.
Name two environmental control methods commonly used to prevent pseudomonas infections in rodent colonies.

Answer:  Acidification; hyperchlorination of drinking water

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 2, p46.

12.
Research facilities within the United States which are required to comply with Animal Welfare Act Regulations must submit an annual report on or before what day and month?  Also, give the period which this report must cover during the previous year.

Answer:  01 December; 01 October - 30 September

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 2, p21.

13.
Which of the following rodents has been shown to carry a Hantavirus which has not been associated with human disease.


a.
Apodemus agrarius

b.
Rattus spp.


c.
Clethrionomys glareolus

d.
Microtus pennsylvanicus

e.
Peromyscus maniculatus
Answer:  d.
Microtus pennsylvanicus
Reference:  Rand, MS. 1994. Hantavirus:  An overview and update. Lab. Anim. Sci. 44(4):301.

14.
In accordance with the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching, which of the following statements is/are true regarding requirements for the bottom of fences and gates when housing horses.


a.
Should be 4 inches above the ground


b.
Should be 6 inches above the ground


c.
Should extend all the way to the ground


d.
a or c


e.
b or c

Answer:  e.
b or c

Reference:  Guide for the Care and Use of Agricultural Animals in Agricultural Research and Testing. First Edition, March 1988, p35.

15.
Ocular malformations such as colobomas, microphthalmos, and retinal folds may be seen in rabbits due to which of the following conditions.


a.  
Vitamin A deficiency


b.  
Vitamin E deficiency


c.  
Cyclophosphamide administration


d. 
 a and b


e.  
All the above

Answer:  e.  all the above

Reference:  Nielsen JN, Carlton WW. 1995. Colobomatous microphthalmos in a New Zealand white rabbit, arising from a colony with suspected vitamin E deficiency. Lab. Anim. Sci. 45(3):320

16.
According to the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Testing, which of the following is the recommended increase in ventilation rate for summer conditions in relation to the ventilation rate for winter conditions.


a.
5-fold


b.
10-fold


c.
15-fold


d.
20-fold


e.
25-fold

Answer:  b.
10-fold

Reference:  Guide for the Care and Use of Agricultural Animals in Agricultural Research and Testing. First Edition, March 1988, p11.

17.
Which of the following laboratory biosafety level practices, safety equipment, and facilities is recommended for clinical, diagnostic, teaching, research, or production facilities in which work is done with dangerous and exotic agents which pose a high individual risk of aerosol-transmitted laboratory infections and life-threatening disease.


a.
Biosafety level 1


b.
Biosafety level 2


c.
Biosafety level 3


d.
Biosafety level 4


e.
Biosafety level 5

Answer:  d. 
Biosafety level 4

Reference:  CDC-NIH Biosafety in Microbiological and Biomedical Laboratories, p10

18.
The principles of biosafety include the incorporation of primary and secondary barriers.  Of the following listed items, which one would be considered a secondary barrier.


a.
Autoclave


b.
Biosafety cabinet


c.
Shoe covers


d.
Safety centrifuge cup


e.
Respirator

Answer:  a.
Autoclave

Reference:  Biosafety in Microbiological and Biomedical Laboratories. 1993.  U.S. Department of Health and Human Services, Public Health Service.  3rd Edition.  p8.

19.
Which of the following statements is true regarding the antibiotic enrofloxacin.


a.  
Is a class of flouroquinolone steroids


b.  
Has its greatest activity against gram-negative bacteria


c.  
Is very effective against anaerobic bacteria


d.  
Frequently induces fatal gastroenteropathies in rabbits at doses required to control 

Pasteurella multocida upper respiratory infections in rabbits


e.
None of the above are true

Answer:  b.
Has its greatest activity against gram-negative bacteria

Reference:  RL Broome, DL Brooks. 1991. Efficacy of Enrofloxacin in the Treatment of Respiratory Pasteurellosis in Rabbits. Lab. Anim. Sci. 41(6):572.

MED

20.
Which of the following are classes of "regulated medical wastes" under the medical waste tracking regulations.


a.
Cultures and stocks, human  blood and blood products, sharps


b.
Cultures and stocks, pathological wastes, human blood and blood products, 

sharps, animal waste


c.
Cultures and stocks, pathological wastes, human blood and blood products, 

sharps, animal waste, isolation wastes


d.
Cultures and stocks, pathological wastes, human blood and blood products, 

sharps, animal waste, isolation wastes, unused sharps


e.
Cultures and stocks, human pathological wastes, sharps, animal waste, biological 

waste

Answer:  d.
Cultures and stocks, pathological wastes, human blood and blood products, sharps, animal waste, isolation wastes, unused sharps

Reference:  Reinhardt, P.A. and Gordon, J.G., 1991.  Identification of Infectious Waste.  p. 31-42.  Infectious and Medical Waste Management.  Lewis Publishers, Chelsea, Michigan.
 



LABORATORY ANIMAL PATHOLOGY
1.
Although mice are the natural host for encephalomyocarditis virus (EMCV), what other animal that is often linked to epizootics of EMCV in zoos, primate facilities, and commercial swine production operations?


__________________________________________________________

Answer:  rats

Reference:  Hubbard GB, Soike KF, Butler TM, et al.  1992. An Encephalomyocarditis Virus Epizootic in a Baboon Colony. Lab. Anim. Sci. 42(3):233.

2.
Name the anatomic location where enterotropic strains of Mouse Hepatitis Virus cause the most pathology and undergo the greatest amount of viral proliferation in the mouse. (Be Specific)


____________________________________________________________

Answer:  ascending colon

Reference:  Compton SR, Barthold SW, Smith AL. 1993. The Cellular and Molecular Pathogenesis of Coronaviruses. Lab. Anim. Sci. 43(1):15.

3.
Name the most common zoonotic agent (genus and species) responsible for "swimming pool granuloma", "fish fanciers finger", and "fish tank granuloma" in humans.


_________________________________________________________

Answer:  Mycobacterium marinum
Reference:  Grady AW, Wolff A, Besch-Williford C. 1992. Diagnostic Exercise: Visceral Granulomas in a Fish. 42(3):316.

4.
Give the genus and species of the only nonhuman natural host for the Lassa Fever virus.

Answer:  Mastomys (Praomys) natalensis
Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 7, p187

5.
Give the etiologic agent (genus and species) of feline leprosy. 

Answer:  Mycobacterium lepraemurium
Reference:  Hines,M.E. , Kreeger, J.M., and Herron, A.J. 1995.  Mycobacterial infections of animals: pathology and pathogenesis.  Lab. Anim. Sci.  45(4):334-351.

6.
What two syndromes are seen in rabbits infected with Coronavirus-like particles.


____________________________________________________________


____________________________________________________________

Answer:  pleural effusion disease (rabbit cardiomyopathy); rabbit enteric Coronavirus infection (RECV)

Reference:  Deeb BJ, DiGiacomo RF, Evermann JF, Thouless ME. 1993. Prevalence of Coronavirus antibodies in rabbits. Lab. Anim. Sci. 43(5):431.

7.
Which of the following rodents is/are known to seroconvert to Pneumonia Virus of Mice (PVM).


a.
mouse


b.
hamster


c.
gerbil


d.
a and b only


e.
all of the above

Answer:  e.
all of the above

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 4, p110.

8.
Give the genus and species of the most common ectoparasite of laboratory mice.

Answer:  Myocoptes musculinus
Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 3, 79.

9.
Which of the following statements are true with regards to copper metabolism in sheep?


a. 
Tetrathiomolybate has prophylactic and therapeutic applications for both chronic 

and acute instances of copper toxicity in sheep.


b.  
Texel and the North Ronaldsay breeds are particularly sensitive to copper 

toxicosis.


c.  
Merino sheep have a higher tolerance for copper than most other breeds.


d.  
Sheep store copper in the liver more readily than other domestic species.


e.  
c and d


f.  
all the above

Answer:  f.  
all the above

Reference:  Hotchkiss CE. 1994. Diagnostic exercise: Hemolytic anemia in several sheep. Lab. Anim. Sci. 44(5):514

10.
Which of the following is true regarding lymphocytic choriomeningitis virus (LCMV) infection?




a.
Within a mouse colony, LCMV is transmitted horizontally or vertically.


b.
LCMV has the potential to infect a number of species, however, only mice and 

hamsters are known to transmit the virus.


c.
The course of a natural infection in mice depends on the age of the animal at the 

time of infection.


d.
All of the above are true.


e.
a and c are true.

Answer:  d.
All of the above are true

Reference:  Homberger, F.R. et al. 1995.  Enzyme-linked immunosorbent assay for detection of antibody to lymphocytic choriomeningitis virus in mouse sera, with recombinant nucleoprotein as antigen.  Lab. Anim. Sci.  45:493-496.

11.
Which of the following is not associated with amphibian mycobacterium infections.


a.  
M. marinum

b.  
M. fortuitum

c.  
M. xenopi

d.  
M. ranicola

e.  
M. phlei
Answer:  e.
M. phlei
Reference:  Done LB, Willard-Mack CL, Ruble G, Cranfield M. 1993. Diagnostic Exercise: Ulcerative Dermatitis and Cellulitis in American Toads. Lab. Anim. Sci. 43(6):619.

12.
Give the genus and species of the rabbit stomach worm.

Answer:  Obeliscoides cuniculi
Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 8, p227.

13.
African species of nonhuman primates are often infected with a malarial organism which is transmitted by midges.  The exo-erythrocytic phase of this organism occurs in the liver which subsequently forms large cysts which are visible on gross examination.  Give the genus and species of this organism.

Answer:  Hepatocystis kochi
Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 11, p313.

14.
Which of the following statements is/are true regarding Simian Agent 8 (SA8).


a.
SA8 has properties that are very similar to herpes simplex virus type I.


b.
The predominant form of transmission for SA8 is venereal infection.


c.
Viral latency has been observed in sensory ganglia of the trigeminal nerve.


d.
All of the above are true.


e.
b and c are true.

Answer:  e.
Both b and c are true

Reference:  Singleton, W.L., et al.  1995.  Surgical correction of severe vaginal introital stenosis in female baboons infected with Simian Agent 8.  Lab. Anim. Sci.  45(6):628-630.

15.
Name three enterotropic strains of MHV.

Answer:  MHV-Y, MHV-D, MHV-S/CDC, DVIM, LIVIM

Reference:  Liang, S., et al.  1995.  Epizootic of low-virulence hepatotropic murine hepatitis virus in a nude mice breeding colony in Taiwan.  Lab. Anim. Sci.  45(5):519-522.

16.
Which of the following mouse diseases is also known as GD VII?


a.
Pneumonia virus of mice (PVM)


b.
Minute virus of mice (MVM)


c.
Reovirus III


d.
Mouse encephalomyelitis virus (MEV)


e.
Mouse orphan parvovirus (MOP)

Answer:  d.
Mouse encephalomyelitis virus (MEV)

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 3, p72.

17.
Name two herpesviruses that are known to naturally infect mice.

Answer:  Mouse cytomegalovirus; mouse thymic virus

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 3, p57.

18.
Name the etiologic agent (genus and species) for rolling disease in mice.

Answer:  Mycoplasma neurolyticum
Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 3, p52.

19.
Name the two distinctly different patterns of disease which may be caused by different strains of MHV.

Answer:  Respiratory and Enterotropic

Reference:  Barthold SW, Beck DS, Smith AL. 1993. Enterotropic Coronavirus (Mouse Hepatitis Virus) in mice:  Influence of host age and strain on infection and disease. Lab. Anim. Sci. 43(4):276

20.
What is the most striking gross pathologic change associated with Plasmodium brazilianium infection in nonhuman primates.


a.
splenomegaly


b.
hepatomegaly


c.
marked parasitemia


d.
hemolytic anemia

Answer:  
a.
splenomegaly

Reference:  Richter CB, Lehner NDM, Henrickson RV. Chapter 11, "Primates."  in Fox JG, Cohen BJ, and Loew FM (eds).  Laboratory Animal Medicine; Academic Press, 1984; p. 340.

21.
Antigenically related herpesviruses that produce disease similar to varicella in monkeys:


a.
Herpes B


b.
Delta Herpesvirus


c.
Chimpanzee Herpesvirus (CZHV)


d.
Medicine Lake Macaque Virus (MLMV)


e.
Liverpool Vervet Monkey Herpesvirus (LVMV) 


f.
a, b, c


g.
b, d, e


h.
a, b, d


i.
all above

Answer:  g.
b, d, e

Reference:  Richter CB, Lehner NDM, Henrickson RV. Chapter 11, "Primates."  in Fox JG, Cohen BJ, and Loew FM (eds).  Laboratory Animal Medicine; Academic Press, 1984; p. 318 and Lab. Anim. Sci. 1986; 36(1):7-13.

22.
What is the tumor suppressor gene that is often altered in human and animal tumors.


a.
hsp70


b.
v-Ha-ras


c.
mtx


d.
p53


e.
gad-mdx

Answer:  d.
p53

Reference:  DeWille JW, Farmer SJ. 1994. Structural analysis of the ras transgene in MMTV/v-Ha-ras transgenic mice. Lab. Anim. Sci. 44(2):132.

23.
In which of the following species has natural infections of cilia-associated respiratory (CAR) bacillus been reported?


a.
mice


b.
rats


c.
rabbits


d.
cattle


e.
All of the above


f.
a, b, and c

Answer:  e.
All of the above

Reference:  Matsushita, S. and Suzuki, E.  1995.  Prevention and treatment of cilia-associated respiratory bacillus in mice by use of antibiotics.  Lab. Anim. Sci.  45(5):503-507.

24.
Name the etiologic agent (genus and species) for pseudotuberculosis in the mouse.

Answer:  Corynebacteria kutscheri
Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 3, p48.

25.
Clinical signs of salmonellosis in mice can include a distended abdomen.  Which of the following conditions is/are most commonly responsible for the abdominal distension.


a.
Hepatomegaly


b.
Splenomegaly


c.
Megaloileitis


d.
a and b only


e.
a and c only

Answer:  d.
a and b only

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter 3, p48.

26.
What is the etiologic agent of Infectious hematopoietic necrosis of salmonids.

Answer:  Rhabdovirus

Reference:  Laboratory Animal Medicine.  Fox, J. G., et al (eds). 1984.  Chapter16, p 488.

27.
Which of the following is true regarding lymphocytic choriomeningitis virus (LCMV) infection in mice.


a.
Mice infected in utero or as neonates develop a tolerance to the virus and remain 

infected for live.


b.
Mice l week or older at the time of infection develop immune complex 


glomerulonephritis.


c.
Mice infected in utero or as neonates are persistently viremic and constantly shed 

virus in urine and saliva.


d.
All of the above are true.


e.
a and c are true.

Answer:  e.
a and c are true

Reference:  Homberger, F.R. et al.  1995.  Enzyme-linked immunosorbent assay for detection of antibody to lymphocytic choriomeningitis virus in mouse sera, with recombinant nucleoprotein as antigen.  Lab. Anim. Sci.  45(5):494-496.

28.
Experimental studies suggest that for a mouse to develop disease from an infection of Reovirus 3 it must be no older than how many days.


a.
3 days


b.  
7 days


c.  
14 days


d.  
21 days


e.  
28 days

Answer:  a.
3 days

Reference:  SW Barthold, AL Smith, PN Bhatt. 1993. Infectivity, Disease Patterns, and Serologic Profiles of Reovirus Serotypes 1, 2, and 3 in Infant and Weanling Mice. Lab. Anim. Sci. 43(5):425.

29.
Which of the following are inherited forms of platelet storage pool deficiencies in humans?


a.
Chediak-Higashi syndrome


b.
Hermansky-Pudlak syndrome


c.
Ehlers-Danlos syndrome


d.
Gaucher's Disease


e.
a and b

Answer:  e.
a and b

Reference:  Swank,  R.T., Reddington, M. and Novak, E.K., 1996.  Inherited prolonged bleeding time and platelet storage pool deficiency in the subtle gray (sut) mouse.  Lab. Anim. Sci.  46(1):56-60.

