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CLINICAL LABORATORY ANIMAL MEDICINE AND SURGERY

1.  Which of the following types of catheter tract infections in rhesus monkeys was associated with a significant reduction in catheter life span compared to life span of uninfected catheters?


a.  surgical site infection


b.  exit site infection


c.  segmental infection


d.  local tunnel infection

Answer:  c.  segmental infection

Reference:  Taylor, W.M. and A.W. Grady.  1998.  Catheter-tract infections in rhesus macaques (Macaca mulatta) with indwelling intravenous catheters.  LAS.  48(5):448-454.

2.  A major concern limiting the utilization of pyraziquantel as an antiparasitic drug in biomedical research is its predilection to:

a. cross the blood-brain barrier

b. induce transient hypoglycemia

c. conjugate with calcium intravascularly

d. accumulate to toxic levels in renal fat

e. induce intravascular hemolysis

Answer:  a.  cross the blood-brain barrier

Reference:  Johnson, C.A., J.W. Griffith, P. Tenorio, et al.  1998.  Fatal trematodiasis in research turtles.  LAS.  48(4):340-343.

3.  A common sequela of gas bubble disease in fish is:  

a. hepatic necrosis 

b. gill neo-epithelialization

c. blindness

d. nephrocalcinosis

e. necrotizing dermatitis

Answer:  c. blindness

Reference:  Casebolt, D.B., D.J. Speare and B.S. Horney.  1998.  Care and use of fish as laboratory animals:  current state of knowledge.  LAS.  48(2):124-136.

4.  Which of the following statements about shigellosis in macaques is incorrect?


a.  bacteremia is uncommon


b.  lesions are usually limited to the cecum


c.  gingivitis may be present in the oral cavity


d.  clinically, animals range from asysmptomatic to severely dysenteric


e.  transmission occurs by direct contact or fecal contamination of food and water

Answer:  b.  lesions are usually limited to the cecum

Reference:  Black-Schultz, L., R.W. Coatney, C.L. Warnick, et al.  1997.  Lack of reactivation of shigellosis in naturally infected enrofloxacin-treated cynomolgus monkeys after exogenous immunosuppression.  LAS.  47(6):602-605. 

5.  Reverse transcription-polymerase chain reaction assay of fecal material has been found to be useful in diagnosis of enterotropic mouse hepatitis virus strains.  Which of the following MHV strains is not considered to be an enterotropic strain?


a.  MHV-Y


b.  MHV-4


c.  MHV-UAB


d.  LIVIM

Answer:  b.  MHV-4

Reference:  Casebolt, D.B., B. Qian and C.B. Stephensen.  1997.  Detection of enterotropic mouse hepatitis virus fecal excretion by polymerase chain reaction.  LAS.  47(1):6-10.

6.  In a study of healthy dogs maintained in a prolonged state of deep sedation with pentobarbital or a pentobarbital-propofol combination, 8 of 17 dogs died.  The most common cause of mortality was:


a.  sepsis


b.  pneumothorax


c.  sudden cardiac arrest


d.  renal failure


e.  anemia

Answer:  b.  pneumothorax

Reference:  Gronert, G.A., S.C. Haskins, E.P. Steffey, et al.  1998.  Plasma electrolyte and metabolite concentrations associated with pentobarbital or pentobarbital-propofol anesthesia during three weeks’ mechanical ventilation and intensive care in dogs.  LAS.  48(5):513-519.

7.  Which of the following statements about Helicobacter species in laboratory animals is incorrect?


a.  H. heilmanii and H. felis have been isolated from people, implicating dogs and cats as a possible zoonotic source of helicobacteriosis in people


b.  H. hepaticus infection is associated with rectal prolapse in nude mice


c.  H. cinnaedi which is associated with colitis in immunocompromised people has also been isolated from the intestinal tract of normal rats


d.  H. felis infects dogs and cats naturally and can experimentally infect mice

Answer:  c.  H. cinnaedi which is associated with colitis in immunocompromised people has also been isolated from the intestinal tract of normal rats

Reference:  Fox, J.G. and A. Lee.  1997.  The role of Helicobacter species in newly recognized gastrointestinal tract diseases of animals.  LAS.  47(3):222-255.

8.  Retroperitoneal fibromatosis in macaques is most likely to be associated with which retrovirus?


a.  STLV


b.  SIV


c.  SRV/D-1


d.  SRV/D-2


e.  SRV/D-3

Answer:  d.  SRV/D-2

Reference:  Lerche, N.W., R.F. Cotterman, M.D. Dobson, et al.  1997.  Screening for simian type-D retrovirus infection in macaques, using nested polymerase chain reaction.  LAS.  47(3):263-268.

9.  Mouse parvovirus is different from minute virus of mice in all of the following except:


a.  able to replicate in small intestine and lymphoid tissue


b.  age of host in which viral replication is most efficient


c.  persistence of infection


d.  capsid-coding sequences

Answer:  a.  able to replicate in small intestine and lymphoid tissue

Reference:  Shek, W.R., F.X. Paturzo, E.A. Johnson, et al.  1998.  Characterization of mouse parvovirus infection among BALB/c mice from an enzootically infected colony.  LAS.  48(3):294-297.

10.  In what common laboratory rodent can an adenovirus cause either an asymptomatic infection or pneumonia with mortality up to 100 percent?


a.  Mus musculus

b.  Rattus norvegicus

c.  Cavia porcellus

d.  Mesocricetus auratus
Answer:  c.  Cavia porcellus
Reference:  Crippa, L., A.M. Giusti, G. Sironi, et al.  1997.  Asymptomatic adenoviral respiratory infection in guinea pigs.  LAS.  47(2):197-199.

11.  Which of the following vitamin-K dependent factors is measured by the activated partial thromboplastin time (APTT)? 

a. II

b. VII 

c. IX

d. X

Answer:  c. IX

Reference:   McGlasson, D.L., D.A. Brickey and R.H. Doe.  1998.  Oral anticoagulant therapy and international normalized ratios in swine.  LAS.  48(4):371-373.

12.  An overdose of flunixin meglumine in rats has been reported to cause perforating intestinal ulceration.  An appropriate dose of flunixin meglumine in rats is:


a.  0.11 mg/kg body weight


b.  1.1 mg/kg body weight


c.  1.1 mg/100g body weight


d.  11.0 mg/kg body weight

Answer:  b.  1.1 mg/kg body weight

Reference:  King, C.S. and R.T. Miller.  1997.  Fatal perforating intestinal ulceration attributable to flunixin meglumine overdose in rats.  LAS.  47(2):205-208.  

13.  A characteristic lesion associated with certain strains of Escherichia coli is an intimate attachment between the bacteria and enterocytes, with an underlying loss of microvilli, termed attaching and effacing (A/E).  Which of the following strains of E. coli is associated with the A/E characteristic?


a.  enteropathogenic


b.  enterotoxigenic


c.  enteroinvasive


d.  enteroaggregative

Answer:  a.  enteropathogenic

Reference:  Thompson J.A. and J.J. Scheffler.  1996.  Hemorrhagic typhlocolitis associated with attaching and effacing Escherichia coli in common marmosets.  LAS.  46(3):275-279.

14.  The Fernandez reaction and the Mitsuda reaction may be observed at 48 hours and 28 days, respectively, following the administration of which of the following tests?


a.  lepromin


b.  Rose-Hangar


c.  Montenegro


d.  PPD


e.  tine

Answer:  a.  lepromin

Reference:  Alford P.L., D.R. Lee, A.A. Binhazim, et al.  1996.  Naturally acquired leprosy in two wild-born chimpanzees.  LAS.  46(3):341-346.

15.  You have a nonhuman primate exhibiting trismus, extensor rigidity, and piloerection.  What is the most probable etiology?

a.  Bacillus cereus
b.  rabies virus

c.  Listeria monocytogenes

d.  Clostridium tetani

e.  Toxoplasma gondii

Answer:  d.  Clostridium tetani
Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds.)  1984.  Academic Press, New York.  Page 310.

16.  Posterior paralysis in rabbits subsequent to occlusion of the abdominal aorta for placement of a vascular prosthetic device was effectively reduced by:


a.  inducing moderate hyperthermia (38-40C)


b.  inducing mild hyperthermia (36-38C)


c.  maintaining normothermia (35-36C)


d.  inducing mild hypothermia (32-35C)


e.  inducing moderate hypothermia (28-32C)

Answer:  d.  inducing mild hypothermia (32-35C)

Reference:  Tolwani, R., K. Yamamoto, K. Waggie, et al.  1998.  Hypothermia reduces neurologic deficits associated with placement of a vascular prosthesis in the abdominal aorta of rabbits.  LAS.   48(3):282-287.

17.  Which of the following statements is false about clostridial enterotoxemia in rabbits?


a.  C. spiroforme is the etiologic agent of most cases of clostridium enterotoxemia in rabbits


b.  recently weaned rabbits are most susceptible and neonatal rabbits are relatively resistant to C. difficile due to an apparent immaturity of the toxin A receptor in the intestinal brush border


c.  C. difficile produces 2 exotoxins, an enterotoxin and a cytotoxin


d.  C. difficile cytotoxin (toxin B) is found principally in the small intestine of rabbits


e.  C. difficile enterotoxemia is usually associated with antibiotic therapy

Answer:  d.   C. difficile cytotoxin (toxin B) is found principally in the small intestine of rabbits.  (Cytotoxin found usually in the cecum in animals, colon in man)

Reference:  Perkins S.E., J.G. Fox, N.S. Taylor, et al.  1995.  Detection of Clostridium difficile toxins from the small intestine and cecum of rabbits with naturally acquired enterotoxemia.  LAS.  45(4):379-384.

18.  Which of the following drugs are (2-adrenergic receptor agonists?

a.  acepromazine

b.  medetomidine

c.  ketamine

d.  diazepam

Answer:  b.  medetomidine 

Reference:  Hurley, R.J., R.P. Marini, D.L. Avison, et al.  1994.  Evaluation of detomidine anesthetic combinations in the rabbit.  LAS.  44(5):472-478.

19.  What antibiotic is documented to cause acute toxicity and death within 2 hr of injection in Mongolian gerbils?


a.  doxycycline


b.  gentamicin


c.  dihydrostreptomycin


d.  cephalexin

Answer:  c.  dihydrostreptomycin

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984. Academic Press, Inc. New York.  Page 656.

20.  The effects of variable storage times and temperatures on the results of complete blood counts for mice, rats, and rhesus macaques are best described by which of the following statements?


a.  for all species, consistent values were obtained for samples refrigerated immediately after collection or stored at room temperature up to a maximum of 6 hours


b.  for all species, consistent values were obtained for WBC, RBC, and hematocrit for samples refrigerated immediately or stored at room temperature for up to 24 hours, but hemoglobin decreased significantly by 6 hours


c.  for all species, consistent values were obtained for RBC, hematocrit, and hemoglobin for samples refrigerated immediately or stored at room temperature for up to 48 hours, but WBC decreased significantly by 48 hours


d.  for all species, consistent values were obtained for samples refrigerated immediately or stored at room temperature for up to 48 hours


e.  consistent values were obtained for samples refrigerated immediately or stored at room temperature for up to 24 hours (rhesus macaques) or 48 hours (rats and mice) 

Answer:  e.  consistent values were obtained for samples refrigerated immediately or stored at room temperature for up to 24 hours (rhesus macaques) or 48 hours (rats and mice)

Reference:  O’Donnoghue, J.M., M.A. Strong and L.J. Detolla.  1998.  Effects of varying storage time and temperature on stability of complete blood count measurements.  CT.  37(6):52-54.

21.  What is the most common cause of caseous abscessation of lymph nodes and internal organs in sheep and goats?


a. Staphylococcus aureus

b. Erysipelothrix rhusiopathiae

c. Fusobacterium necrophorum

d. Corynebacterium pseudotuberculosis

Answer:  d. Corynebacterium pseudotuberculosis
Reference:  The Merck Veterinary Manual, 8th edition.  Aiello, S.E. (ed.)  1998.  Merck and Co., Inc., Whitehouse Station, NJ.  Page. 55.

22.  Which of the following best defines heterotopic ossification?


a.  production of bone in an abnormal location


b.  hypertrophic production of bone in a normal location


c.  loss of bone mass with subsequent re-ossification


d.  none of the above

Answer:   a.  production of bone in an abnormal location

Reference:  Winters D.R., J.M.Schech and W.H. Baker.  1998.  Periorbital mass in a squirrel monkey (Saimiri sciureus).  CT.  37(5):103-105.

23.  A recent study showed tympanic infrared thermometry and implantable microchip temperature transponders to correlate well, showing no significant differences in temperature readings, with rectal thermometry in which of the following farm animal species?


a.  goats


b.  horses


c.  cattle


d.  swine


e.  sheep

Answer:  a.  goats

Reference:  Goodwin, S.D.  1998.  Comparison of body temperatures of goats, horses, and sheep measured with a tympanic infrared thermometer, and implantable microchip transponder, and a rectal thermometer.  CT.  37(3):51-55.

24.  Dogs given carprofen chronically have been shown to be at risk for development of:

a.  oliguric renal failure

b.  pancreatic exocrine insufficiency

c.  cholecystitis

d.  immune-mediated thrombocytopenia

e.  hepatocellular toxicosis

Answer:   e.  hepatocellular toxicosis

Reference:  MacPhail, C.M., M.R. Lappin, D.J. Meyer, et al.  1998.  Hepatocellular toxicosis associated with administration of carprofen in 21 dogs.  JAVMA.  212(12):1895-1901.

25.  What is the maximum size of poultry which can be euthanized by cervical dislocation in accordance with the 1993 AVMA Panel on Euthanasia?


a.  200g


b.  less than 1 kg


c.  less than 5 kg


d.  no weight limit listed


e.  cervical dislocation is an unacceptable method of euthanasia for poultry

Answer:  d.  no weight limit listed

Reference:  Report of the AVMA Panel on Euthanasia.  1993.  JAVMA.  202(2):229-249.

26.  In order to isolate this upper respiratory pathogen of poultry, incubation should be done in a CO2 atmosphere on blood agar with a Staphylococcus nurse colony.  Name the pathogen (genus and species).


a.  Pasteurella multocida

b.  Hemophilus paragallinarum


c.  Erysipelothrix rhusiopathiae

d.  Mycoplasma meleagridis

Answer:  b.  Hemophilus paragallinarum
Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 404.

27.  A colony of Syrian hamsters was found to have a greatly increased prevalence of hyperplastic goiter.  The cause of the goiter was:


a.  feeding a soybean based diet


b.  feeding an iodine-deficient diet


c.  protocol related iodine toxicosis


d.  not determined

Answer:  d.  not determined

Reference:  Livingston, R.S., C.L. Franklin, J.C. Lattimer, et al.  1997.  Evaluation of hyperplastic goiter in a colony of Syrian hamsters.  LAS.  47(4):346-350.

28.  The rabbit is the intermediate host for Taenia pisiformis and Taenia serialis.  Which of the following is the definitive host for these cestodes?


a.  cat


b.  pig


c.  ferret


d.  dog

Answer:  d.  dog

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 227.

29.  Which of the following is not true regarding Saimirine herpesvirus 1?

a.  the virus is carried asymptomatically by squirrel monkeys

b.  the virus induces an acutely lethal disease in owl monkeys

c.  the virus induces an acutely lethal disease in several species of marmosets and 

tamarins

d.  the virus induces an acutely lethal disease in squirrel monkeys

Answer:  d.  the virus induces an acutely lethal disease in squirrel monkeys

Reference:  Nonhuman Primates in Biomedical Research: Diseases.  B.T. Bennett, C. Abee and R. Hendrickson (eds.)  1998.  Academic Press, New York.  Page 9.

30.  The conversion of hydrogen peroxide into water and oxygen by this enzyme is most commonly used to differentiate Streptococci (negative) from Staphylococci (positive). 


a.  peroxidase


b.  coagulase


c.  catalase


d.  hydrolase


e.  lactase

Answer:  c.  catalase

Reference:  Dr. K. Armstrong.  1996.  Microbiology Review: Equipment and Biosafety, seminar handout

EXPERIMENTATION

1.  Which of the following characteristics is not associated with the pallid mutation of C57BL/6J mice?


a.  (1 proteinase inhibitor deficiency


b.  diluted pigmentation


c.  decreased life span compared to the background strain


d.  defect of platelet granules


e.  defect of neutrophil lysosomal enzyme secretion

Answer:  c.  decreased life span compared to the background strain

Reference:  Martorana, P.A. and G. Lungarella.  1998.  Genetic deficiency in (1 proteinase inhibitor ((1 PI) associated with emphysema.  LAS.  48(5):460-462.

2.  Which of the following characteristics of Hirschsprung’s disease in people is not found in Sprague Dawley rats with familial megacecum and colon?


a.  aganglionosis of the colon


b.  presence of a funnel shaped segment of colon between the dilated proximal colon and constricted distal colon


c.  development of fecal stasis


d.  appearance of the disease during the neonatal period

Answer:  a.  aganglionosis of the colon

Reference:  Lipman, N.S., C.L. Wardrip, C-S. Yuan, et al.  1998.  Familial megacecum and colon in the rat:  a new model of gastrointestinal neuromuscular disorder.  LAS.  48(3):243-252.

3.  Which of the following conditions is not associated with the experimental induction of cholangiofibrosis?

a.  administering furan to rats on a choline free diet.

b.  infecting cats with Capillaria hepatica while the cats are fed a diet containing albendazole.

c.  administering butter yellow to rats on a choline free diet.

d.  administering ethionine to rats on a choline free diet.

e.  infecting hamsters with the liver fluke Opisthorchis viverrini while the hamsters are on a diet containing nitrosamine.

Answer:  b.  infecting cats with Capillaria hepatica while the cats are fed a diet containing albendazole

Reference:  Schilsky, M.L., N. Quintana, I. Volenberg, et al.  1998.  Spontaneous cholangiofibrosis in Long-Evans cinnamon rats: a rodent model for Wilson’s disease.  LAS.  48(2):156-161.

4.  Which of the following factors or conditions is least likely to contribute to variability in the volume of urine collected from rats housed in a metabolism cage?


a.  lack of access to food during the collection period


b.  dilution of urine by the drinking water supply


c.  type of housing prior to placement in the metabolic cage


d.  inter-animal variability


e.  intra-animal variability

Answer:  b.  dilution of urine by the drinking water supply

Reference:  Lee, K.M., L.L. Reed, D.L. Bove, et al.  1998.  Effects of water dilution, housing, and food on rat urine collected from the metabolism cage.  LAS.  48(5):520-525.

5.  The smallest intact laboratory rodent which is reported to sustain a tachyarrhythmia for 30 seconds in ventricular fibrillation studies is the:

a. mouse

b. gerbil

c. hamster

d. rat

e. guinea pig

Answer:   e.  guinea pig

Reference:  Malkin, R.A., J.-N. Eynard and N.F. Pergola.  1998.  Improved guinea pig model of cardiac tachyarrhythmias.  LAS.  48(1):55-60.

6.  Which of the following experimental surgical techniques does not involve the exteriorization of isolated intestines with an intact blood and nerve supply?

a. Thiry fistula

b. Thiry-Vella loop

c. Mann-Bollman fistula

d. Maydl jejunostomy

e. Pavlov pouch

Answer:  e.  Pavlov pouch

Reference:  Meunier, L.D., J.T. Kissinger, J. Marcello, et al.  1993.  A chronic access port model for direct delivery of drugs into the intestine of conscious dogs.  LAS.  43(5):466-470.

7.  Animal models of muscular dystrophy share which of the following characteristics with human patients with muscular dystrophy?

a. same clinical signs of disease

b. same pathologic muscle fiber necrosis patterns

c. same genetic defects

d. same defective proteins

e. both the same genetic defects and defective proteins

Answer:  e.  both the same genetic defects and defective proteins

Reference:  Nonaka, I.  1998.  Animal models of muscular dystrophies.  LAS.  48(1):8-17.

8.  Which of the following transgenic mice is an animal model for human familial amyloidotic polyneuropathy?


a.  transgenic mouse carrying the human mutant transthyretin gene


b.  transgenic mouse carrying the human mutant apolipoprotein A-I gene


c.  transgenic mouse carrying the human mutant neurotropin-3 gene


d.  transgenic mouse carrying the human mutant hexosaminidase gene


e.  transgenic mouse carrying the human mutant fibronectin gene

Answer:  a.  transgenic mouse carrying the human mutant transthyretin gene

Reference:  Shigehiro, Y., K. Takahashi, S. Araki, et al.  1995.  Transgenic mouse model of familial amyloidotic polyneuropathy type I:  its production, biological features, and usefulness.  LAS.  45(2):173-75.

9.  Spontaneous, age-related osteoarthritis of the knee and other joints makes this animal a good model for the same disease of humans. 

a.  strain 13 guinea pig

b.  Dunkin Hartley guinea pig

c.  Maine coon cat

d.  merle Burmese cat

e.  white-tailed rat

Answer:  b.  Dunkin Hartley guinea pig


Reference:  Jimenez, P.A., S.S. Glasson, O.V. Trubetskoy, et al.  1997.  Spontaneous osteoarthritis in Dunkin Hartley guinea pigs:  histologic, radiologic, and biochemical changes.  LAS.  47(6):598-601.

10.  Which of the following needle type is utilized to perform a closed liver biopsy technique in nonhman primates?

a.  Klatskin needle

b.  Jamshidi needle

c.  Tuohy needle

d.  Miltex needle

e.  Yeager needle

Answer:  a.  Klatskin needle

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 573.

11.  Which of the following is not an advantage of using gas permeable tissue culture flasks with serum free media over in-vivo ascitic tumors for the production of monoclonal antibodies?


a.  no contamination with undesirable proteins


b.  higher concentration of antibody/ml of fluid


c.  lower cost per milligram of antibody


d.  fewer animals required

Answer:  b.  higher concentration of antibody/ml of fluid 

Reference:  Stang B.V., P.A. Wood, J.J. Reddington, et al.  1998.  Monoclonal antibody production in gas-permeable flexible flasks, using serum-free media.  CT.  37(6):p55-60.

12.  Which animal is not a model for Chédiak-Higashi Syndrome?

a.  smoky blue Persian cat

b.  Hereford cattle

c.  arctic blue fox

d.  Aleutian mink

e.  sable mitt ferret

Answer:  e.  sable mitt ferret 
Reference:  Prieur, D.J. and L.L. Collier.  1986.  Marfan syndrome.  AFIP Animal Models of Human Disease, 15th Fascicle, Model Number 148, Supplement. 

13.  Injection of bacterial lipopolysaccharide in rats produces a condition similar to human immune-mediated polyneuropathies.  Which of the following factors was not found to influence the severity of the response to intraperitoneal injection of LPS?


a.  genetic background


b.  age


c.  sex


d.  dose of LPS

Answer:  b.  age

Reference:  Brown, R.F., G.D.F. Jackson, T. Martin, et al.  1997.  Bacterial lipopolysaccharides induce peripheral nerve disturbances in rats that mimic human immune-mediated polyneuropathies.  LAS.  47(4):354-361.

14.  Which of the following is not a documented effect of mouse hepatitis virus on research?


a.  contamination of mouse cell lines


b.  clinical disease in immunodeficient mice


c.  fetal resorption if dam is infected during first week of pregnancy


d.  immunomodulation

Answer:  c.  fetal resorption if dam is infected during first week of pregnancy

Reference:  Casebolt, D.B., B. Qian and C.B. Stephensen.  1997.  Detection of enterotropic mouse hepatitis virus fecal excretion by polymerase chain reaction.  LAS.  47(1):6-10.

15.  A colony of high IgE-producing atopic spaniel/basenji dogs have been developed as a model for food allergy.  Which of the following statements is true regarding this model?


a.  gastric mucosa is more reactive than skin as a site for allergy testing


b.  erythema is a better indicator than edema of gastric reaction to allergens


c.  use of a killed virus vaccine before sensitization injections enhances the production of IgE in these atopic dogs


d.  use of trypan blue dye before injection of a test allergen allowed easier recognition of positive skin and gastric mucosa reactions

Answer:  a.  gastric mucosa is more reactive than skin as a site for allergy testing

Reference:  Ermel, R.W., M. Kock, S.M. Griffey, et al.  1997.  The atopic dog:  a model for food allergy.  LAS.  47(1):40-49.

16.  The multimammate rat, Mastomys natalensis, is the only known nonhuman natural host of which of the following etiologic agents?


a.  Yersinia pestis

b.  Lassa virus


c.  Toxoplasma gondii

d.  Schistosoma spp.


e.  Leishmania donovani

Answer:  b.  Lassa virus

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 187.

17.  What experimental surgical model, with or without concurrent vessel and nerve ligation, provides a valuable tool for the study of rabbit mucoid enteropathy?


a.  cecal ligation model


b.  colon ligation model


c.  cecostomy model


d.  colostomy model


e.  colon ligation plus cecostomy model

Answer:  a.  cecal ligation model

Reference:  Hotchkill C.E. and A.M. Merrit.  1996.  Evaluation of cecal ligation as a model of mucoid enteropathy in specific-pathogen-free rabbits.  LAS.  46(2):174-178.

18.  Which of the following is used to remove the cumulus cells surrounding an oocyte in preparation for DNA microinjection?


a.  cumulase


b.  Whitten’s medium


c.  hyaluronidase


d.  0.1 N acetic acid

Answer:  c.  hyaluronidase

Reference:  Tachibe, T. and H. Suzuki.  1998.  Hyaluronidase treatment and preimplantation development of mouse embryos.  LAS.  48(3):298-299.

19.  The RIIIS/J mouse has been proposed as a model for what human condition?

a.  von Willebrand’s disease

b.  Hermansky-Pudlak Syndrome

c.  Christmas disease

d.  hemophilia A

Answer:  a.  von Willebrand’s disease

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

20.  If tumor cells are being grown by tissue culture, which of the following stains may be used to determine cell viability?


a.  trypan blue 


b.  alizarin red


c.  Berlin blue


d.  acridine orange


e.  Congo red

Answer:  a.  trypan blue

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 587.

21.  When present in the homozygous state, a point mutation in the Mcsfop gene results in mutant mice that have:


a.  osteoporosis


b.  osteopetrosis


c.  opocephalus


d.  orchiopathy

Answer:  b.  osteopetrosis

Reference:  Ramnaraine, M.L.R. and D.R. Clohisy.  1998.  Evaluation of mutant mouse production by mice that are heterogeneous for the Mcsfop gene.  LAS.  48(3):300-302.

22.  The KHC (Kurosawa and Kusanagi hypercholesterolemic) and the WHHL (Watanabe heritable hyperlipidemic) rabbits share the same gene mutation which causes hypercholesterolemia.  The WHHL is a model for familial hypercholesterolemia.  Which of the following characteristics, unique to the KHC, makes it a better model for human Monckeberg's arteriosclerosis?


a.  increased triglycerides


b.  decreased high density lipoproteins


c.  atherosclerosis


d.  medial calcification


e.  xanthomas

Answer:  d.   medial calcification

Reference:  Kurosawa, T., M. Kusanagi, Y. Yamasaki, et al.  1995.  New mutant rabbit strain with hypercholesterolemia and atherosclerotic lesions produced by serial inbreeding.  LAS. 45(4):385-392.

23.  Which of the following animal models of hyperbilirubinemia demonstrates the conjugated form of the disease?


a.  Corriedale sheep


b.  Southdown sheep


c.  Gunn rat


d.  indigo snake

Answer:  a.  Corriedale sheep
Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 670.

24.  Which laboratory animal is susceptible to melanoma in response to UV radiation, and is an animal model for skin and eye cancer?

a.  Sus scrofa

b.  Marmota monax

c.  Monodelphis domestica

d.  Ovis aries

e.  Mesocricetus auratus
Answer:  c.  Monodelphis domestica
Reference:  Robinson, E.S. and J.L. VandeBerg.  1994.  Blood collection and surgical procedures for the laboratory opossum (Monodelphis domestica).  LAS.  44(1):63-68.

25.  Von Frey hairs are:


a.  the hair cells of the inner ear


b.  used in studies of allodynia


c.  used to manipulate frozen tissue sections onto glass slides


d.  tactile vibrissae found around the carpal-metacarpal joint of rats

Answer:  b.  used in studies of allodynia

Reference:  Simkins, M.D., A.M. Shadiack, C.A. Burns, et al.  1998.  Evaluation of post-operative analgesics in a model of neuropathic pain.  CT.  37(6):61-63.

26.  A researcher decided to employ statistics in determining the optimum number of animals to use in experiments as well as to make conclusions about a population.  Unfortunately, the researcher incorrectly rejected the null hypothesis in the course of the study.  What type of statistical error did the researcher make?


a.  type I (()


b.  type II (()


c.  power (1-()



d.  none of the above

Answer:  a.  type I (()

Reference:  Khamis, H.J.  1997.  Statistics and the issue of animal numbers in research.  CT.  36(2):54-59.

27.  The BB rat is a(n) ________ model of insulin-__________ diabetes mellitus.


a.  spontaneous; independent


b.  spontaneous; dependent


c.  induced; independent


d.  induced; dependent

Answer:  b.  spontaneous; dependent

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 679.

28.  Which mouse strain serves as a model for alopecia areata and which sex typically loses hair more rapidly and to a greater extent?

a.  C57BL/6J, female

b.  C57BL/6J, male

c.  C3H/HeJ, female

d.  C3H/HeJ, male

Answer:  c.  C3H/HeJ, female

Reference:  McElwee, K.J., D. Boggess, L.E. King, et al.  1998.  Alopecia areata.  Comp. Path. Bulletin. 30(3):3,6. 

29.  Which of the following is the only known rodent model for human adenovirus type 5 infection?

a.  Peromyscus maniculatus
b.  Sigmodon hispidus
c.  Microtus ochrogaster
d.  Spermophilus tridecemlineatus
e.  Peromyscus leucopus

Answer:  b.  Sigmodon hispidus
Reference:  Jackson, R.K.  1997.  Unusual laboratory rodent species:  research uses, care, and associated biohazards.  ILAR Journal.  38(1):13-21.

30.  What species is the only animal model for spontaneous atrial thrombosis?

a.  hamster

b.  rabbit

c.  dog

d.  common marmoset

Answer:  a.  hamster

Reference:  ACLAM Slide Set V-9031, Hamsters: Viral, Parasitic, and Noninfectious Diseases.

31.  Sensitivity is defined as which of the following?

a.  true positives/(true positives + false positives)  

b.  true negatives/(true negatives + false negatives)

c.  true positives/(true positives + false negatives)

d.  true negatives/(true negatives + false positives)

Answer:  c.  true positives/(true positives + false negatives)
Reference:  Medical Uses of Statistics, 2nd edition.  Bailar, J.C. and F. Mosteller (eds.)  1992.  New England Journal of Medicine Books, Boston, MA.  Page 400.

LABORATORY ANIMAL BIOLOGY

1.  Which of the following factors was not found to be associated with significant differences in hematologic, serum biochemical, and electrolyte values in clinically normal rhesus macaques?


a.  age


b.  sex


c.  country of origin


d.  gravidity

Answer:  c.  country of origin

Reference:  Buchl, S.J. and B. Howard.  1997.  Hematologic and serum biochemical and electrolyte values in clinically normal domestically bred rhesus monkeys (Macaca mulatta) according to age, sex, and gravidity.  LAS.  47(5):528-533.

2.  Latissimus dorsi cardiomyoplasty involves a training regimen to allow time for the muscle fibers to convert:


a.  from type II fibers to slow-twitch, fatigue-able fibers


b.  from type I fibers to slow-twitch, fatigue-resistant fibers


c.  from type II fibers to fast-twitch, fatigue-resistant fibers


d.  from type I fibers to fast-twitch, fatigue-resistant fibers


e.  from type II fibers to slow-twitch, fatigue-resistant fibers

Answer:  e.  from type II fibers to slow-twitch, fatigue-resistant fibers

Reference:  Hansen, S.B., S.L. Nielsen, T.D. Christensen, et al.  1998.  Latissimus dorsi cardiomyoplasty:  a chronic experimental porcine model.  Feasibility study of cardiomyoplasty in Danish landrace pigs and Göttingen minipigs.  LAS.  48(5):483-489.

3.  Numbers of which blood cell type were found to be significantly lower in Japanese house mice (Mus musculus molossinus) than in C57BL/6N or BALB/cA mice up to eight weeks of age?


a.  erythrocytes


b.  eosinophils


c.  lymphocytes 


d.  monocytes

Answer:  c.  lymphocytes

Reference:  Ishida-Kakizoe, Y., A. Wada, Y. Kannan, et al.  1998.  Postnatal blood cell counts of Japanese house mice (Mus musculus molossinus):  maintenance of low numbers of white blood cells.  LAS.  48(5):533-534.

4.  What is the half-life of rat maternal IgG antibody passed via the colostrum in the neonate?

a.  5 days

b.  10 days

c.  14 days

d.  21 days

Answer:  b.  10 days

Reference:  Dohmae, K. and Y. Nishimune.  1998.  Maternal transfer of hantavirus antibodies in rats.  LAS.  48(4):395-397.

5.  Hemolytic disease of the newborn rabbit can be produced by sensitizing a doe to a red blood cell antigen not present on her own cells and subsequently breeding her to a noncompatible buck.  Which of the following is not a red cell antigen found in rabbits?


a.  A


b.  B


c.  D


d.  F

Answer:  b.  B

Reference:  Moise, K.J.  1997.  Hemolytic disease of the newborn in rabbits.  LAS.  47(4):351-353.

6.  In a canine model developed to allow sampling of ileal contents, microbiological monitoring of the intestine was required.  Bacterial overgrowth in the canine small intestine results in which of the following states?


a.  ( serum folate; ( serum cobalamin


b.  ( serum folate; ( serum cobalamin 


c.  ( serum folate; ( serum cobalamin


d.  ( serum folate; ( serum cobalamin

Answer:  c.  ( serum folate; ( serum cobalamin

Reference:  Hill, R.C., G.W. Ellison, C.F. Burrows, et al.  1996.  Ileal cannulation and associated complications in dogs.  LAS.  46(1):77-80.

7.  Vaginal impedance measurements have been found to correlate with vaginal cytology in the guinea pig.  The rising side of the impedance peak and a predominance of which of the following cell types can be used to detect estrus in the guinea pig sow?


a.  nucleated superficial squamous cells


b.  non-nucleated superficial squamous cells


c.  parabasal cells


d.  intermediate squamous cells


e.  polymorphonuclear cells

Answer:  b.  non-nucleated superficial squamous cells

Reference:  Lilley, K.G., R.J. Epping and L.M. Hafner.  1997.  The guinea pig estrous cycle:  correlation of vaginal impedance measurements with vaginal cytologic findings.  LAS.  47(6):632-637.

8.  What is the chromosome number (2N) of the cat?


a.  28


b.  38


c.  44


d.  62

Answer:  b.  38

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 267.

9.  As part of an animal’s response to aversive stimuli, catecholemines are released from what part of the adrenal gland?

a.  cortex – zona glomerulosa

b.  cortex – zona fascicularis

c.  cortex – zona reticularis

d.  medulla

Answer:  d. medulla

Reference:  Clark, J.D., D.W. Rager and J.P. Calpin.  1997.  Animal well-being  IV. Specific assessment criteria.  LAS.  47(6):586-597.

10.  Group-housing rabbits in a small enclosure has been used as a model for what human condition?

a.  steroid associated hepatopathy

b.  stress induced aggression

c.  cardiac disease

d.  group/social interactions

Answer:  c.  cardiac disease (cardiomyopathy)

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 208.

11.  The length of gestation in sheep averages _____ days.  The adrenal glands of fetal sheep are inactive until approximately _____ days of gestation.


a.  128; 110


b.  147; 110


c.  147; 125


d.  151; 140

Answer:  c.  147; 125

Reference:  Keller-Wood, M., T.A. Cudd, W. Norman, et al.  1998.  Sheep model for study of maternal adrenal gland function during pregnancy.  LAS.  48(5):507-512.  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 287.

12.  What is the secretory product of the follicular cells of the thyroid gland?


a.  thyroglobulin


b.  thyroxine


c.  thyrotropin


d.  triiodothyronine

Answer:  a.  thyroglobulin

Reference:  Livingston, R.S., C.L. Franklin, J.C. Lattimer, et al.  1997.  Evaluation of hyperplastic goiter in a colony of Syrian hamsters.  LAS.  47(4):346-350.

13.  The rabbit intestine is largely impermeable to macromolecular compounds, which makes it difficult for immunoglobulins to be absorbed by nursing rabbits.  This is also true of which of the following?


a.  humans and guinea pigs


b.  pigs and guinea pigs


c.  pigs and ruminants


d.  ruminants and carnivores


e.  carnivores and humans

Answer:  a.  humans and guinea pigs

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 209.

14.  Which of the following senescence-accelerated mouse strains was found to have age-related hypertensive vascular disease?


a.  SAMP1


b.  SAMP6


c.  SAMP8


d.  SAMR1


e.  SAMR4

Answer:  a.  SAMP1

Reference:  Han, J., M. Hosokawa, M. Umezawa, et al.  1998.  Age-related changes in blood pressure in the senescence-accelerated mouse (SAM):  aged SAMP1 mice manifest hypertensive vascular disease.  LAS.  48(3):256-263.

15.  Which of the following is not a sign of heat stress in rats?


a.  soft feces


b.  increased body surface contact with the cage floor


c.  porphyrin-stained nasal discharge


d.  increased sweating

Answer:  d.  increased sweating

Reference:  Scipioni, R.L., R.W. Diters, W.R. Myers, et al.  1997.  Clinical and clinicopathological assessment of serial phlebotomy in the Sprague Dawley rat.  LAS.  47(3):293-299.

16.  Spontaneous testicular tumors are extremely rare in mice, with the exception of testicular teratomas which develop in approximately 1% of _____ mice.


a.  C3H/He


b.  BALB/c


c.  129/J


d.  C57BL/6


e.  SWR

Answer:  c.  129/J

Reference:  Mähler, M. and J.P. Sundberg.  1997.  Spontaneous Leydig cell tumors in inbred laboratory mice.  LAS.  47(2):148-152.

17.  Ocular disease such as micro-opthalmia and retinal degeneration is common in which mouse strain?

a.  BALB/c

b.  C57BL/6J

c.  DBA/2

d.  SJL/J

Answer:  b.  C57BL/6J

Reference:  McWilliams, T.S., K.S. Waggie, M.B. Luzarraga, et al.  1993.  Corynebacterium species-associated keratoconjunctivitis in aged male C57BL/6J mice.  LAS.  43(5):509-512.

18.  Gopherus agassizii is the scientific name for which of the following animals that is also a known carrier of Mycoplasma agassizii, the agent responsible for upper respiratory disease syndrome?


a.  desert gopher


b.  golden-striped gopher


c.  desert tortoise


d.  golden desert hawk

Answer:  c.  desert tortoise

Reference:  Wimsatt, J., J.D. Johnson and B.A. Mangone.  1998.  Use of a cardiac access port for repeated collection of blood samples from desert tortoises.  CT.  37(6):81-83.

19.  Retinal degeneration appears to be an expression of an autosomal dominant gene and has been reported in what strain of rat?


a.  Wag/Rij


b.  F344


c.  ACI


d.  Zucker


e.  LEC

Answer:  a.  Wag/Rij

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 118.

20.  Which of the following is not an advantage of pigs over nonhuman primates as a source of organs for xenotransplantation into humans?


a.  pigs are easier to rear under SPF or germ-free conditions


b.  pigs produce a larger number of offspring per pregnancy


c.  pigs lack endogenous retroviruses


d.  pigs are the appropriate size to be organ donors

Answer:  c.  pigs lack endogenous retroviruses

Reference:  Michaels, M.G.  1998.  Xenotransplant-associated infections.  LAS.  48(3):228-233.

21.  Which of the following is not a characteristic of New World monkeys?


a.  a tympanic bulla formed by an expanded middle ear


b.  the presence of cheek pouches


c.  the absence of ischial callosities


d.  the absence of a sigmoid flexure of the colon


e.  a flat nose which has large oval nares directed laterally

Answer:  b.  the presence of cheek pouches

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 298.

22.  Thigmotactic species of animals probably benefit from having which of the following additions to their standard caging?


a.  wall space


b.  coverings


c.  temperature ranges


d.  manipulata


e.  mirrors

Answer:  a.  wall space

Reference:  Guide for the Care and Use of Laboratory Animals.  1996.  National Research Council, National Academy Press, Washington, DC.  Page 25.

23.  A mutant strain that differs from its background strain in only one short chromosomal segment is known as:


a.  conplastic


b.  consomic


c.  congenic


d.  coisogenic


e.  recombinant inbred

Answer:  c.  congenic

Reference:  Committee on Standardized Genetic Nomenclature for Mice, 1994.  Rules and guidelines for genetic nomenclature in mice.  Mouse Genome 92 vii-xxxii.

24.  Which statement regarding the housing of male C57BL/6 mice in solid bottom cages is correct?

a.  mice in smaller spaces (5 in2 per mouse) consumed or wasted less food and water than mice given greater space allowance

b.  mice in smaller spaces (5 in2 per mouse) had greater lymphocyte proliferation in response to the T-cell mitogen phytohemagglutinin than mice with more space

c.  mice in smaller spaces (5 in2 per mouse) had greater lymphocyte proliferation in response to the B-cell mitogen concanavalin A than mice with more space


d.  mouse mortality was greater when less space was provided

Answer:  b.  mice in smaller spaces (5 in2 per mouse) had greater lymphocyte proliferation in response to the T-cell mitogen phytohemagglutinin than mice with more space

Reference:  Fullwood, S., T.A. Hicks, J.C. Brown, et al.  1998.  Floor space needs for laboratory mice:  C57BL/6 males in solid-bottom cages with bedding.  ILAR Journal.  39(4):29-36.

25.  The genus name of the olive baboon is:

a.  Cercopithecus

b.  Macaca

c.  Anubis

d.  Papio

e.  Alouatta

Answer:  d.  Papio
Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 299.

26.  Which of the following macaque species have the longest tail?


a.  Macaca nemestrina

b.  Macaca fascicularis

c.  Macaca nigra

d.  Macaca arctoides

e.  Macaca mulatta
Answer:  b.  Macaca fascicularis
Reference:  experience or The Pictorial Guide to Living Primates.  Rowe, N.  1997.  Pogonia Press, East Hampton, NY.  Pages 121,123,126,128,129.

27.  The pathogenesis of dystrophic cardiac calcification appears to be related to disturbed myocyte calcium metabolism.  In which of the following mouse strains is DCC not a common finding?


a.  BALB/c


b.  C3H/He


c.  C57BL/6


d.  DBA/2

Answer:  c.  C57BL/6

Reference:  Brunnert, S.B.  1997.  Morphologic response of myocardium to freeze-thaw injury in mouse strains with dystrophic cardiac calcification.  LAS.  47(1):11-18.

28.  Which of the following is the most common skin tumor of the Syrian hamster?

a.  epithelioma

b.  squamous cell carcinoma

c.  papilloma

d.  melanoma

Answer:  d.  melanoma

Reference:  ACLAM Slide Set V-9031, Hamsters: Viral, Parasitic, and Noninfectious Diseases.

29.  Which of the following qualitative or quantitative changes can not be used effectively to detect the estrous cycle in cynomolgus monkeys?


a.  electrical impedance of vaginal mucus


b.  volume of vaginal mucus 


c.  turbidity of vaginal mucus


d.  color of vaginal mucus


e.  sex skin swelling

Answer:  e.  sex skin swelling

Reference:  Tsuchiya, H., N. Ogonuki, T. Yoshida, et al.  1998.  Changes in electrical impedance of vaginal mucus during the menstrual cycle in cynomolgus monkeys (Macaca fascicularis).  LAS.  48(5):535-537.

30.  What percentages of aging scid mice express detectable serum immunoglobulin?

a.  5 %

b.  15 %

c.  25 %

d.  33 %

Answer:  b.  15 %

Reference:  Sundber, J.P. and L.D. Schultz.  1995.  Severe combined immunodeficiency.  AFIP Animal Models of Human Disease, 20th Fascicle, Model Number 411.

LABORATORY RESOURCE MANAGEMENT

1.  Good Laboratory Practice Regulations are promulgated by which Federal agency?


a.  Nuclear Regulatory Commission


b.  Department of Commerce


c.  Food and Drug Administration


d.  National Institute of Occupational Safety and Health

Answer:  c.  Food and Drug Administration

Reference:  Farrell, T.M., R.L. Ridgway, A.A. Thakur, et al.  1997.  Determination of microbiological contamination during long-term storage of sanitized equipment.  CT.  36(2):60-61.

2.  Which of the following factors is least likely to effect the level of statistical confidence that a quarantine program will detect a target microorganism in newly acquired animals?


a.  housing conditions


b.  duration of quarantine


c.  false negative test results


d.  sample size


e.  source of the animals

Answer:  e.  source of the animals

Reference:  Rehg, J.E. and L.A. Toth.  1998.  Rodent quarantine programs:  purpose, principles, and practice.  LAS.  48(5):438-447.

3.  According to the American Preventive Health Association a RODAC plate count of ___ CFU or less per plate is acceptable for hospital floors.

a.  100 CFU

b.  10 CFU

c.  5 CFU

d.  50 CFU

e.  500 CFU

Answer:  b.  10 CFU

Reference:  Ednie, D.L., R.P. Wilson and C.M. Lang.  1998.  Comparison of two sanitation monitoring methods in an animal research facility.  CT.  37(6):71-74.

4.  Teratogens are substances that are able to:


a.  induce an immune response


b.  induce a change in DNA


c.  induce a macromolecular change during development


d.  induce neoplastic transformation

Answer:  c.  induce a macromolecular change during development

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 653.

5.  A bioluminescent monitoring device used as an alternative to the RODAC plate method to monitor animal facility sanitation utilizes which of the following enzymes to detect ATP?


a.  luciferin-luciferinase


b.  adenosine-adenophosphase


c.  lysosomal tranferase


d.  myosomase

Answer:  a.  luciferin-luciferinase

Reference:  Ednie, D.L., R.P. Wilson and C.M. Lang.  1998.  Comparison of two sanitation monitoring methods in an animal research facility.  CT.  37(6):71-74.

6.  Performance certification criteria for biological safety cabinets were established by what organization?

a.  NSF, National Sanitation Foundation

b.  OSHA, Occupational Safety and Health Administration

c.  ANSI, American National Standards Institute

d.  NSC, National Safety Council

e.  NSF, National Safety Foundation

Answer:  a.  NSF, National Sanitation Foundation

Reference:  Occupational Health and Safety in the Care and Use of Research Animals.  1997.  National Research Council, National Academy Press, Washington, D.C.  Page 117.

7.  The Environmental Protection Agency has set a goal for reducing the Maximum Contaminant Level for lead in drinking water to:

a.  0 ppb

b.  0.1 ppb

c.  1 ppb

d.  1 ppm

e.  5 ppm

Answer:  a.  0 ppb


Reference:  Davidowitz, B.I., K.M. Boehm, S.E. Banovetz, et al.  1998.  Increase in lead concentration in the drinking water of an animal care facility.  CT.  37(1):51-53.

8.  In 1962, the precursor of the Guide for the Care and Use of Laboratory Animals was developed by the Animal Care Panel.  Which of the following organizations has been responsible for preparing later revisions of the Guide?

a.  Institute of Laboratory Animal Resources, NRC - NAS

b.  Division of Research Grants, NIH

c.  Office for the Protection from Research Risks

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

e.  The Public Health Service, DHHS

Answer:  a.  Institute of Laboratory Animal Resources, NRC – NAS

Reference:  Clark, J.D.  1997.  AAALAC history through 1990.  CT.  36(6):39-43.

9.  Which of the following is the definition of a Class IIIb laser as defined by the American National Standards Institute?

a.  lasers that under normal conditions do not emit a hazardous level of radiation

b.  low-power lasers that do not have enough power to injure someone accidentally but do have enough power to cause injury if the beam is viewed for extended periods

c.  higher power lasers that can cause injury if the beam is concentrated with a viewing device

d.  lasers that can produce injury if viewed directly

Answer:  d.  lasers that can produce injury if viewed directly

Reference:  Occupational Health and Safety in the Care and Use of Research Animals.  1997.  National Research Council, National Academy Press, Washington, D.C.  Page 37.

10.  What does the acronym laser stand for?

a.  light amplification by standard emission of radiation

b.  light amplification by sensitized emission of radiation

c.  light analysis by stimulated emission of radiation

d.  light analysis by standard emission of radiation

e.  light amplification by stimulated emission of radiation

Answer:  e.  light amplification by stimulated emission of radiation

Reference:  Occupational Health and Safety in the Care and Use of Research Animals.  1997.  National Research Council, National Academy Press, Washington, D.C.  Page 37.

11.  The etiologic agent of cat scratch disease is:


a.  Bordetella henselae


b.  Capnocytophaga canimorsus

c.  Bartonella henselae

d.  Rochalimaea henselae

e.  a Dysogonic-fermenter 2-like organism

Answer:  c.  Bartonella henselae
Reference:  Breitschwerdt, E.B. and D.L. Kordick.  1995.  Bartonellosis.  JAVMA.  206(12):1928-1931.

12.  Research facilities must have a mechanism in place for ensuring that animals are reported in the appropriate pain category on the annual report (APHIS Form 7023).  Individual animals experiencing pain or distress, which is alleviated with anesthetics, analgesics, sedatives and/or tranquilizers should be reported in what column of the annual report? 

a.  Column B

b.  Column C

c.  Column D

d.  Column E

Answer:  c. Column D

Reference:  Animal Care Policy #11 --- Painful/Distressful Procedures --- April 14, 1997

13.  The National Fire Protection Association has classified fires into four types.  A Class B fire could be caused by which of the following materials?

a.  bedding

b.  wet vacuums

c.  paper gowns


d.  paint

Answer:  d. paint

Reference:  Occupational Health and Safety in the Care and Use of Research Animals.  1997.  National Research Council, National Academy Press, Washington, D.C.  Page 35.

14.  Urine is major sources of allergens from which of the following species?

a.  mouse, rat, rabbit

b.  mouse, rat, guinea pig

c.  cat, dog, horse

d.  cat, dog, rabbit

Answer:  b.  mouse, rat, guinea pig

Reference:  Occupational Health and Safety in the Care and Use of Research Animals.  1997.  National Research Council, National Academy Press, Washington, D.C.  Pages 54-59.

15.  Which of the following statements is true regarding animal biosafety levels?

a.  animal biosafety level 1 is the basic level of protection appropriate for well characterized agents that are not know to cause disease in healthy humans

b.  animal biosafety level 2 is appropriate for agents that present risks of respiratory transmission and that can cause serious and potentially lethal infections

c.  animal biosafety level 3 is appropriate for handling a broad spectrum of moderate-risk agents that cause human disease by ingestion or through percutaneous or mucous-membrane exposure

d.  animal biosafety level 5 is appropriate for handling exotic agents that pose a high risk of life-threatening disease by the aerosol route

Answer:  a.  animal biosafety level 1 is the basic level of protection appropriate for well characterized agents that are not know to cause disease in healthy humans

Reference:  Occupational Health and Safety in the Care and Use of Research Animals.  1997.  National Research Council, National Academy Press, Washington, D.C.  Pages 45-48.

16.  The use of filtered microisolator tops on mouse cages was associated with all of the following except:


a.  a slight increase in intra-cage temperature


b.  a significant increase in intra-cage relative humidity


c.  an increase in food intake


d.  an increase growth rate

Answer:  c.  an increase in food intake

Reference:  Baer, L.A., B.J. Corbin, M.F. Vasques, et al.  1997.  Effects of the use of filtered microisolator tops on cage microenvironment and growth rate of mice.  LAS.  47(3):327-329.

17.  Which of the following uses of farm animals is exempt from U.S. Department of Agriculture's regulatory authority under the AWA? 

a.  farm animals used to manufacture and test veterinary biological products intended for use in the diagnosis, treatment, or prevention of diseases in agricultural animals

b.  farm animals used to test and produce biologicals for nonagricultural or nonproduction animals 

c.  farm animals used as models for human subjects in order to test or manufacture biologicals that will ultimately be used in humans

d.  none of the above uses of farm animals are exempt from USDA authority

Answer:  a.  farm animals used to manufacture and test veterinary biological products intended for use in the diagnosis, treatment, or prevention of diseases in agricultural animals

Reference:  Animal Care Policy #26 -- Regulation of Agricultural Animals -- November 17, 1998

18.  Ringtail is a management related disease associated with low humidity and high temperature.  It has been reported in all of the following laboratory rodents except:


a.  rats


b.  mice


c.  gerbils


d.  South African hamsters

Answer:  c.  gerbils

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 650.

19.  Rodents are considered to be reservoirs for all of the following zoonotic agents except:


a.  Haantan virus


b.  yellow fever virus


c.  Rickettsia akari

d.  Trichophyton mentagrophytes

e.  Pneumocystis carinii
Answer:  b.  yellow fever virus

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Pages 616-617, 624, 632, 636.

20.  What United States government agency is responsible for enforcement of  CITES?


a.  Department of Agriculture - APHIS


b.  Department of Health and Human Services - Public Health Service


c.  Department of Interior - U.S. Fish and Wildlife Service


d.  Centers for Disease Control and Prevention


e.  Department of Commerce

Answer:  c.  Department of Interior - U.S. Fish and Wildlife Service 

Reference:  Potkay, S., N.L. Garnett, J.G. Miller, et al.  1997.  Frequently asked questions about the public health service policy on humane care and use of laboratory animals.  CT.  36(2):47-50.

21.  MADC animal rooms are classified according to the number of particles of a particular size that is present per cubic foot of air.   What does the acronym MADC stand for?  


a.  Mass Air Dispersion Compartment


b.  Mass Air Displacement Clean


c.  Mass Air Diffusion Cubicle


d.  Mass Air Diffusion Clean

Answer:  Mass Air Displacement Clean

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 507.

22.  All of the following have been reported in animals exposed to excess noise levels except:


a.  audiogenic seizures


b.  reduced fertility


c.  eosinophilia


d.  increased serum cholesterol


e.  decreased adrenal weights

Answer:  e.  decreased adrenal weights (they increase)

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 652.

23.  Which of the following substances inhibits microsomal enzymes?


a.  eucalyptol from aerosol sprays


b.  ammonia


c.  aromatic hydrocarbons  from soft wood bedding


d.  chlorinated hydrocarbon insecticides


e.  aflatoxins

Answer:  b.  ammonia

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Pages 653-655.

24.  A diet used extensively in germ-free and low-antigen studies that specifies the most elemental ingredients such as amino acids, sugars, triglycerides, essential fatty acids, and inorganic salts and vitamins is referred to as a _______________ diet.


a.  purified


b.  open formula


c.  natural ingedient


d.  chemically-defined


e.  closed formula

Answer:  d. chemically-defined

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 522.

25.  Which of the following pH ranges represents the maximum allowable pH parameters within which a product must fall to be classified as a neutral product as defined by Environmental Protection Agency (EPA) standards?  Neutral products can legally be released into the local sanitary sewer subject only to regulations that may be imposed by local sewer districts.


a.  7.0 - 7.8


b.  5.4 - 9.4


c.  3.0 - 10.5


d.  2.0 - 12.5


e.  1.4 - 13.6

Answer:  d.  2.0 - 12.5

Reference:  Kaye, G.I., P.B. Weber, A. Evans, et al.  1998.  Efficacy of alkaline hydrolysis as an alternative method for treatment and disposal of infectious animal waste.  CT.  37(3):43-46.

26.  In accordance with the Guide, what is the acceptable range of relative humidity in an animal facility? 


a.  40-60%


b.  30-70%


c.  20-80%


d.  50-70%


e.  30-60%

Answer:  b.  30-70%

Reference:  Guide for the Care and Use of Laboratory Animals.  1996.  National Research Council, National Academy Press, Washington, D.C.  Page 30.

27.  In accordance with the Animal Welfare Act, a study area is any building, room, area, enclosure or other containment outside of a core facility or managed area in which animals are housed for more than how long?


a.  6 hours


b.  8 hours


c.  12 hours


d.  24 hours

Answer:  c.  12 hours

Reference:  Title 9, Code of Federal Regulations, Subchapter A - Animal Welfare, Part 1, para. 1.1.

28.  Consignors who are subject to the Animal Welfare Act regulations must certify that each dog and cat was offered food and potable water within the how many hours preceding delivery of the dog or cat to a carrier or intermediate handler for transportation in commerce?

a.  2 hours

b.  4 hours

c.  8 hours

d.  12 hours

Answer:  b.  4 hours

Reference:  Title 9, Code of Federal Regulations, Subchapter A - Animal Welfare, Part 3, Subpart C, para. 3.16.

29.  In standard nomenclature for transgenic animals,  the laboratory-assigned number is represented by which part of the TgX(YYY)###Zzz formula?


a.  Tg


b.  X


c.  (YYY)


d.  ###


e.  Zzz

Answer:  d.  ###

Reference:  Committee on Transgenic Nomenclature.  1992.  Standardized nomenclature for transgenic animals.  ILAR News.  34(4)45-52.

LABORATORY ANIMAL PATHOLOGY

1.  Uterine leiomyomas can be induced in guinea pigs under which of the following conditions?


a.  hysterectomy and estradiol-17( implants


b.  ovariectomy and retinoic acid implants


c.  oophorectomy and estradiol-17( implants


d.  hysterectomy and retinoic acid implants

Answer:  c.  oophorectomy and estradiol-17( implants

Reference:  Porter, K.B., J.C.M. Tsibris, G.W. Porter, et al.  1997.  Use of endoscopic and ultrasound techniques in the guinea pig leiomyoma model.  LAS.  47(5):537-539.

2.  When in a latent state, beta herpesviruses are most likely to be found in secretory glands, while alpha herpesviruses, such as Herpesvirus papio 2 in baboons, are more likely to be found in:


a.  oral mucosa


b.  bone marrow


c.  nerve ganglia


d.  lymph nodes

Answer:  c.  nerve ganglia

Reference:  Eberle, R., D.H. Black, E.L. Blewett, et al.  1997.  Prevalence of Herpesvirus papio 2 in baboons and identification of immunogenic viral polypeptides.  LAS.  47(3):256-262.

3.  Globoid cell leukodystrophy or genetic glactocerebrosidase deficiency has recently been reported in rhesus monkeys and is also known as:


a.  Gaucher’s disease


b.  Krabbe disease


c.  Niemann-Pick disease


d.  Hurler/Scheie disease

Answer:  b.  Krabbe disease

Reference:  Baskin, G.B., M. Ratterree, B.B. Davison, et al.  1998.  Genetic galactocerebrosidase deficiency (globoid cell leukodystrophy, Krabbe disease) in rhesus monkeys (Macaca mulatta).  LAS.  48(5):476-482.

4.  Which of the following is not a selective media commonly used to culture Shigella spp.?


a.  MacConkey agar


b.  chocolate agar


c.  Hektoen enteric agar


d.  xylose-lysine-deoxycholate agar

Answer:  b.  chocolate agar

Reference:  Wolfensohn, S.  1998.  Shigella infection in macaque colonies:  case report of an eradication and control program.  LAS.  48(4):330-333.

5.  African nonhuman primates can be infected with a malarial organism which produces large cysts that are visible on the surface of the liver.  The exoerythrocytic phase of this organism is present in the liver.  Select the genus and species of this organism and the common name of the members of the Ceratopogonidae family responsible for transmission of this disease.


a.  Hepatocystis kochi; midges


b.  Hepatocystis kochi; sand flies


c.  Plasmodium inui, mosquitoes


d.  Plasmodium knowlesi; mosquitoes

Answer:  a.  Hepatocystis kochi, midges

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 313.

6.  Controlled hypothermia decreases the production of what chemical that accumulates to toxic levels in the rabbit spinal cord during ischemia?

a. glutamate

b. phenylalanine

c. succinyl citrate

d. dodecyl phthalate

e. hippurate

Answer:  a.  gluatamate

Reference:  Tolwani, R.J., K. Yamamoto, K. Waggie, et al.  1998.  Hypothermia reduces neurologic deficits associated with placement of a vascular prosthesis in the abdominal aorta of rabbits.  LAS.  48(3):282-287.

7.  Which of the following mouse strains develops severe cardiac and joint disease when inoculated with Borrelia burgdorferi?

a.  BALB/c

b.  C3H/He

c.  C57BL/6

d.  DBA/2

Answer:  b.  C3H/He

Reference:  Moody, K.M. and S.W. Barthold.  1998.  Lyme borreliosis in laboratory mice.  LAS.  48(2):168-171.

8.  Clostridium perfringens type A has been reported to cause a multifocal necrotizing enteritis in a conventionally housed guinea pig.  In addition, C. perfringens type A has been associated with all of the following except:


a.  gas gangrene in humans


b.  X-disease in horses


c.  black leg disease in cattle


d.  enteritis in lambs

Answer:  c.  black leg disease in cattle

Reference:  Feldman, S.H., J.G. Songer, D. Bueschel, et al.  1997.  Multifocal necrotizing enteritis with hepatic and splenic infarction associated with Clostridium perfringens type A in a guinea pig raised in a conventional environment.  LAS.  47(5):540-544.

9.  Encephalomyocarditis virus can cause fatal epizootics in baboon colonies.  The virus is:


a.  an enterovirus of the family Coronaviridae


b.  an enterovirus of the family Picornaviridae


c.  a cardiovirus of the family Coronovirdae


d.  a cardiovirus of the family Picornaviridae


e.  currently unclassified

Answer:  d.  a cardiovirus of the family Picornaviridae

Reference:  Huneke, R.B., M.G. Michaels, C.L. Kaufman, et al.  1998.  Antibody respose in baboons (Papio cynocephalus anubis) to a commercially available encephalomyocarditis virus vaccine.  LAS.  48(5):526-528.

10.  Exposure of rats and mice to cadmium in the bedding causes all of the following except:

a.  hyperkeratosis and acanthosis 

b.  twofold increase in the mitotic index of mouse skin

c.  percutaneous absorption with accumulation in the liver and kidney

d.  increased concentrations of cobalt in the skin

Answer:  d.  increased concentrations of cobalt in the skin  (It causes an increase in zinc in the skin due to the zinc-binding protein, metallothionein.)

Reference:  Lansdown, A.B.G. and B. Sampson.  1996.  Dermal toxicity and percutaneous absorption of cadmium in rats and mice.  LAS.  46(5):549-554

11.  Which of the following statements regarding Helicobacter infections in laboratory animals is correct?


a.  H. pylori has been isolated from rhesus, pig-tailed, and cynomolgus macaques


b.  H. pylori infection in monkeys is associated with lymphocytic-plasmacytic gastritis


c.  H. canis, like H. hepaticus and H. rodentium, is highly resistant to bile and colonizes the liver


d.  H. cholecystus infection in hamsters is not associated with pathologic changes

Answer:  b.  H. pylori infection in monkeys is associated with lymphocytic-plasmacytic gastritis

Reference:  Fox, J.G. and A. Lee.  1997.  The role of Helicobacter species in newly recognized gastrointestinal tract diseases of animals.  LAS.  47(3):222-255.

12.  Which of the following is incorrect regarding the use of the Mexican hairless dog (MHD) as a model for testing depigmenting agents versus the previous model, colored guinea pigs?


a.  unlike guinea pigs, MHDs have a multilayer epidermis


b.  melanocyte distribution in MHDs is more similar to human melanocyte distribution


c.  MHDs do not require pre-treatment with a photosensitizing agent and ultraviolet radiation


d.  unlike guinea pigs, depigmentation of MHDs by hydroquinone is reversible


e.  MHDs develop hyperpigmentation spontaneously by 18 months of age

Answer:  d.  unlike guinea pigs, depigmentation of MHDs by hydroquinone is reversible

Reference:  Kimura, T. and K. Doi.  1998.  Efficacy of hydroquinone in the treatment of cutaneous hyperpigmentation in hairless descendents of Mexican hairless dogs (Xoloitzcuintli).  LAS.  48(5):469-475.

13.  Dietary iron intake affects hepatic iron concentration in common marmosets and excessive levels of dietary iron result in hepatic hemosiderosis.  Using Mallory’s Prussian blue method, iron was detected primarily in:


a.  hepatocytes


b.  Kupffer cells


c.  bile duct epithelial cells


d.  hepatic macrophages

Answer:  a.  hepatocytes

Reference:  Miller, G.F., D.E. Barnard, R.A. Woodard, et al.  1997.  Hepatic hemosiderosis in common marmosets, Callithrix jacchus:  effect of diet on incidence and severity.  LAS.  47(2):138-142.

14.  ____________ is the standard stain used in surgical pathology to demonstrate sialomucins.  It may also be used to stain the mucinous capsule of Cryptococcus neoformans.


a.  Alizarin red


b.  oil red O


c.  mucin blue


d.  Giemsa


e.  mucicarmine

Answer:  e.  mucicarmine

Reference:  Gardner, D.G., R.M. Bunte, D.R. Sawyer, et al.  1997.  Multicystic lesion of the jaw in a rabbit.  CT.  36(3):78-80.  Dr. F. Quance-Fitch.  1997.  Special Histology Stains, seminar handout.

15.  Pigs that are subjected to a simulated dive by placement in a hyperbaric chamber have been used to model decompression illness in people.  Which of the following is not a primary target organ of decompression illness?


a.  central nervous system


b.  gastrointestinal system


c.  lymphatic system


d.  cardiopulmonary system


e.  joints

Answer:  b. gastrointestinal system

Reference:  Dick, E.J., J.R. Broome and I.J. Hayward.  1997.  Acute neurologic decompression illness in pigs:  lesions of the spinal cord and brain.  LAS.  47(1):50-57.

16.  Studies on the pathogenesis of the branchial microsporidian, Loma salmonae are best carried out in which of the following animals?

a.  zebra fish

b.  common carp

c.  rainbow trout

d.  freshwater salmon

e.  African clawed frog

Answer:  c.  rainbow trout

Reference:  Speare, D.J., G.J. Arsenault and M.A. Buote.  1998.  Evaluation of rainbow trout as a model for use in studies on pathogenesis of the branchial microsporidian Loma salmonae.  CT. 37(2):55-58.

17.  What is the genus of the most common nematode of old world nonhuman primates?


a.  Gastrodiscoides

b.  Bertiella

c.  Oesophagostomum

d.  Strongyloides

e.  Anatrichosoma
Answer:  c.  Oesophagostomum
Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 314.

18.  What protozoal parasite infects rabbits, rodents, and nonhuman primates; causes granulomatous foci in the brain and kidney; and may be detected by the India ink immunoreaction method?


a.  Sarcocystis spp.


b.  Toxoplasma gondii

c.  Hepatozoon muris

d.  Encephalitozoon cuniculi

e.  Frenkelia spp.

Answer:  d.  Encephalitozoon cuniculi
Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 224. 

19.  The severity of disease induced by the enterohemorrhagic strains of Escherichia coli is due to the production of which of the following?


a.  exotoxins


b.  shiga-like toxin I or II


c.  colitoxins


d.  proteases


e.  endonucleases

Answer:  b.  shiga-like toxin I or II

Reference:  Thomson, J.A. and J.J. Scheffler.  1996.  Hemorrhagic typhlocolitis associated with attaching and effacing Escherichia coli in common marmosets.  LAS.  46(3):275-279.

20.  One of the more difficult aspects of controlling pinworm infections in rats and mice stems from the fact that animals can autoinfect themselves by ingesting ova during grooming of the perianal region and by the retrogression of larvae which hatch from ova deposited around the anus.  Which of the following statements is true regarding Syphacia obvelata?


a.  life cycle is complete in 7 to 9 days


b.  life cycle is complete in 11 to 15 days


c.  adults inhabit the ileum and cecum 


d.  eggs hatch in 2-3 hours

Answer:  b.  life cycle is complete in 11 to 15 days

Reference:  Klement, P., J.M. Augustine, K.H. Delaney, et al.  1996.  An oral ivermectin regimen that eradicates pinworms (Syphacia spp.) in laboratory rats and mice.  LAS.  46(3):286-290.

21.  Testing for which of the following was found to be useful in distinguishing impaired glucose tolerant (IGT) rats from normal, non-IGT rats within a colony of inbred WNIN rats?


a.  presence of glycosuria


b.  triglyceride levels


c.  cholesterol levels


d.  free fatty acid levels

Answer:  b.  triglyceride levels

Reference:  Giridharan, N.V., C.N. Lakshmi and N. Raghuramulu.  1997.  Identification of impaired-glucose-tolerant animals from a Wistar inbred rat colony.  LAS.  47(4):428-431.

22.  An American toad with gross ulcers and firm swellings on the plantar surfaces of the feet and forelegs was euthanized after 10 days of ineffectual antibiotic treatment.  Histologic examination revealed the nodules to be granulomas containing epitheliod cells and acid-fast organisms.  The most likely etiology of this condition was:  


a.  anasarca

b.  Mycobacterium marinum

c.  Dipetalonema sp.

d.  nematodiasis

e.  hypoproteinemia

Answer:  b.  Mycobacterium marinum
Reference:  Done, L.B., C.L. Willard-Mack, G. Ruble, et al.  1993.  Diagnostic exercise:  ulcerative dermatitis and cellulitis in American toads.  LAS.  43(6):619-621.

23.  Which of the following is the best description of Listrophorus gibbus?

a.  pathogenic obligate parasite of rabbits

b.  nonpathogenic obligate parasite of rabbits

c.  small burrowing fur mite of rabbits

d.  sucking louse of rabbits

e.  common European rabbit flea

Answer:  b.  nonpathogenic obligate parasite of rabbits

Reference:  Niekrasz, M.K., J.L. Curl and J.S. Curl.  1998.  Rabbit fur mite (Listrophorus gibbus) infestation of New Zealand white rabbits.  CT.  37(4):73-75.

24.  Syrian hamsters are susceptible to infection with Sendai virus.  Although they remain asymptomatic, virus can be detected by immunocytochemistry in all of the following tissues except:


a.  nasoturbinates


b.  trachea


c.  bronchi


d.  alveoli

Answer:  d. alveoli

Reference:  Percy, D.H. and D.J. Palmer.  1997.  Pathogenesis of Sendai virus infection in the Syrian hamster.  LAS.  47(2):132-137.

25.  Nonhematopoietic tumors of the guinea pig are most commonly reported in what system?

a.  integumentary

b.  reproductive

c.  gastrointestinal

d.  respiratory

Answer:  d.  respiratory

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 175. 

26.  Name the most common hematopoietic malignancy in the mouse.


a.  lymphocytic leukemia


b.  large granular leukemia


c.  splenic hemaingiosarcoma


d.  myelocytic leukemia

Answer:  a.  lymphocytic leukemia

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 82.

27.  Which of the following is a distinguishing feature of Radfordia ensifera?

a.  paired and equal claws on the tarsi of the second pair of legs

b.  paired unequal claws on the second pair of legs

c.  a single empodial claw on the second pair of legs

d.  a series of 12 foliate posterior idiosomal setae

e.  a series of 24 foliate posterior idiosomal setae

Answer:  a.  paired and equal claws on the tarsi of the second pair of legs

Reference:  Kondo, S.Y., A.D. Taylor and S.S.C. Chun.  1998.  Elimination of an infestation of rat fur mites (Radfordia ensifera) from a colony of Long Evans rats, using the micro-dot technique for topical administration of 1% ivermectin.  CT.  37(1):58-61.

28.  The most striking gross pathologic change associated with Plasmodium brazilianium infection in nonhuman primates is:


a.  splenomegaly


b.  hepatomegaly


c.  marked parasitemia


d.  hemolytic anemia


e.  cardiac necrosis

Answer:  a.
splenomegaly

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 340.

29.  Helicobacter mustelae, like H. pylori in humans, may be a(n) ___________ co-carcinogen in ferrets.  H. mustelae is located _______________.


a.  gastric; on surface mucosa


b.  gastric; in epithelial crypts


c.  colonic; in epithelial crypts


d.  colonic; in the urine

Answer:  a.  gastric; on surface mucosa

Reference:  Fox, J.G, C.A. Dangler, W. Sager, et al.  1997.  Helicobacter-mustelae associated gastric adenocarcinoma in ferrets (Mustela putorius furo).  Vet. Path.  34(3):225-229.

30.  Cattle with Marfan syndrome exhibit lesions in all of the following systems except:

a.  central nervous system

b.  musculoskeletal

c.  cardiovascular

d.  ophthalmic

Answer:  a. central nervous system

Reference:  Potter, K. and T.E. Besser.  1995.  Marfan syndrome.  AFIP Animal Models of Human Disease, 20th Fascicle, Model Number 410.
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