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CLINICAL LABORATORY ANIMAL MEDICINE AND SURGERY

1.  Which statement about Helicobacter bilis/Helicobacter rodentium infection in scid/Trp53 knockout mice is incorrect?

a. infection in the scid mice was associated with diarrhea

b. immunocompetent sentinel mice became infected with H. bilis but not H. rodentium and remained asymptomatic

c. treatment with ampicillin-metronidazole-bismuth wafers failed to eradicate both H. bilis and H. rodentium
d. H. rodentium, unlike H. bilis, is urease negative

e. scid mice exhibiting diarrhea had proliferative typhlitis, colitis, and proctitis

Answer:  b.  immunocompetent sentinel mice became infected with H. bilis but not H. rodentium and remained asymptomatic

Reference:  Shomer, N.H., C.A. Dangler, R.P. Marini, et al.  1998.  Helicobacter bilis/Helicobacter rodentium co-infection associated with diarrhea in a colony of scid mice.  LAS.  48(5):455-459.

2.  Which method would not be appropriate for diagnosis of cilia-associated respiratory (CAR) bacillus infection in rabbits?

a. culture of tracheal samples on 3T3 mouse fibroblast cells

b. Warthin-Starry silver staining of tracheal sections

c. polymerase chain reaction assay of tracheal samples

d. enzyme-labeled immunosorbent assay using a monoclonal antibody developed against a rat CAR bacillus isolate

Answer:  d.  enzyme-labeled immunosorbent assay using a monoclonal antibody developed against a rat CAR bacillus isolate

Reference:  Hook, R.R., C.L. Franklin, L.K. Riley, et al.  1998.  Antigenic analyses of cilia-associated respiratory (CAR) bacillus isolates by use of monoclonal antibodies.  LAS.  48(3): 234-239.

3.  What condition should not be included as a differential diagnosis for a fluctuant testicular mass in a chimeric mouse?


a.  Mullerian duct remnant


b.  orchitis


c.  inguinal hernia


d.  interstitial cell tumor


e.  teratoma

Answer:  d. interstitial cell tumor

Reference:  Shomer, N.H., C.J. Foltz, X. Li, et al.  1997.  Infertility in two chimeric mice.  LAS.  47(3):321-323.

4.  A new selective media was used to detect Corynebacterium kutscheri in rats, that successfully detected infection in 93% of the subclinical carriers versus 10% detected serologically by antibody titers.  What components are added to heart infusion agar to make this selective media?


a.  cycloserine, cefoxitin, fructose


b.  trimethoprim, vancomycin, polymixin


c.  hektoen, selenite, sulfur


d.  furazolidone, nalidixic acid, colimycin


e.  potassium permanganate

Answer:  d.  furazolidone, nalidixic acid, colimycin

Reference:  Amao H., Y. Komukai, T. Akimoto, et al.  1995.  Natural and subclinical Corynebacterium kutscheri infection in rats.  LAS.  45(1):11-14.

5.  Which statement concerning malignant hyperthermia (MH)is incorrect?

a. MH may be triggered by stress, depolarizing muscle relaxants and exposure to halothane anesthesia

b. MH episodes are characterized by generalized, progressive and severe muscle rigidity occurring first in the hind limbs

c. susceptible subjects have an inherited defective regulation of magnesium as seen in the King-Denborough syndrome

d. animals that have died due to MH do not develop rigor mortis as do normal animals

Answer:  c.  Susceptible subjects have an inherited defective regulation of magnesium as seen in the King-Denborough syndrome

Reference:  Gonzalez, L.E., C.V. Melendez-Vasquez, N.A. Gregson, et al.  1998.  A rat model of spontaneous myopathy and malignant hyperthermia.  Comp. Path. Bulletin.  30(3):4-5.

6.  Sodium pentobarbital is not recommended for use in chinchillas because of which reason?

a.  too short acting

b.  too long acting

c.  induces seizures

d.  induces profound hypothermia

Answer:  a.  too short acting

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds.).  1984.  Academic Press, Inc., New York.  Page 190.

7.  What is the most sensitive method for demonstration of infection with cilia-associated respiratory bacillus?

a. electron microscopy

b. polymerase chain reaction

c. microwave Steiner silver impregnation of histologic sections

d. enzyme linked immunosorbent assay

Answer:  b.  polymerase chain reaction

Reference:  Medina, L.V., J. Chladny, J.D. Fortman, et al.  1996.  Rapid way to identify the cilia-associated respiratory bacillus: tracheal mucosal scraping with a modified microwave Steiner silver impregnation.  LAS.  46(1):113-115.

8.  Clinical laboratory values in dogs undergoing prolonged anesthesia with either pentobarbital or a pentobarbital-propofol combination were similar except for which test?


a.  triglyceride levels were higher when propofol was used


b.  blood pH was lower when propofol was used


c.  plasma calcium levels were higher when propofol was used


d.  alkaline phosphatase levels were higher when propofol was used

Answer:  a.  triglyceride levels were higher when propofol was used

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.

9.  Which statement about simian varicella virus is correct?

a. outbreaks in cercopithecine research colonies are associated with high morbidity and low mortality

b. it is not antigenically related to the virus which causes chickenpox and shingles in humans (<35% DNA homology)

c. it is a hardy primate morbillivirus

d. it can induce life-threatening pneumonia and hepatitis in macaques with a disseminated infection

e. it rarely induces cutaneous lesions in adult, old world monkeys

Answer:  d.  can induce life-threatening pneumonia and hepatitis in macaques with a disseminated infection

Reference:  Gray, W.L., R.J. Williams, and K.F. Soike.  1998.  Rapid diagnosis of simian varicella using the polymerase chain reaction.  LAS.  48(1): 45-49.

10.  While testing for retroviruses in your nonhuman primate colony, one sample showed Western blot reactivity to one of three viral protein tested for.  How would you report your findings?

a.  negative

b.  positive

c.  weakly positive

d.  indeterminate

Answer:  d.  indeterminate

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.

11.  Which intervention was found to be effective in resolving apparent psychogenic polydipsia and secondary polyuria in female New Zealand White rabbits?

a. pair housing

b. providing cage toys

c. administration of diazepam for 14 days

d. no intervention was required as the polydipsia and polyuria resolved spontaneously

Answer:  b.  providing cage toys

Reference:  Potter, M.P. and G.L. Borkowski.  1998.  Apparent psychogenic polydipsia and secondary polyuria in laboratory-housed New Zealand white rabbits.  CT.  37(6):87-89.

12.  Which statement is true regarding cancrum oris in nonhuman primates?

a. cancrum oris is a severe, aggressive gangrenous infection of the perineal tissues including bone

b. cancrum oris is a systemic skeletal disorder of diverse etiology characterized by decreased bone mass and microarchitectural deterioration of bone tissue with a consequent increase in bone fragility

c. in most cases of cancrum oris there is a predisposing factor involved such as malnutrition, enteritis, debility, and/or immunosuppression from infection with retroviruses

d. cancrum oris occurs more commonly in females than males

Answer:  c.  in most cases of cancrum oris there is a predisposing factor involved such as malnutrition, enteritis, debility, and/or immunosuppression from infection with retroviruses

Reference: Nonhuman Primates in Biomedical Research: Diseases.  B.T. Bennett, C. Abee and R. Hendrickson (eds.).  1998.  Academic Press, Inc., New York.  Page 440.

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

a. fecal flotation

b. direct fecal smear

c. fecal sedimentation

d. transtracheal wash

Answer:  a. fecal flotation

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds.).  1984.  Academic Press, Inc., New York.  Page 265.

14.  Which drug is not an alpha-2 adrenergic antagonist?

a. flumazenil

b. yohimbine

c. atipamezole

d. idazoxan

Answer:  a. flumazenil

Reference:  Tendillo, F.J., A. Mascias, M. Santos, et al.  1996.  Cardiopulmonary and analgesic effects of xylazine, detomidine, medetomidine, and the antagonist atipamezole in isoflurane-anesthetized swine.  LAS.  46(2):215-219.

15.  A recently developed polymerase chain reaction assay allows detection of any member of the family Pasteurellaceae that could potentially infect rodents.  Which organism would you not expect to detect with this assay?


a.  Pasteurella pneumotropica

b.  Bordetella bronchiseptica

c.  Actinobacillus muris

d.  Haemophilus influenzaemurium
Answer:  b.  Bordetella bronchiseptica
Reference:  Bootz, F., S. Kirschnek, W. Nicklas, et al.  1998.  Detection of Pasteurellaceae in rodents by polymerase chain reaction analysis.  LAS.  48(5):542-546.

16.  What is the most sensitive biomarker for the differentiation of cardiac muscle injury from skeletal muscle injury in laboratory animals?

a.  creatinine kinase

b.  lactate dehydrogenase -1

c.  cardiac troponin T

d.  myocardial ditrophin

e.  total lactate dehydrogenase

Answer:  c.  cardiac troponin T

Reference:  O’Brien, P.J., G.W. Dameron, M.L. Beck, et al.  1997.  Cardiac troponin T is a sensitive, specific biomarker of cardiac injury in laboratory animals.  LAS.  47(5):486-495.

17.  What is the only drug approved by the Food and Drug Administration for the reversal of heparin?


a.  flumazenil


b.  protamine sulfate


c.  yohimbine


d.  prostalene sulfate

Answer:  b.  protamine sulfate

Reference:  Hulin, M.S., T.W. Wakefield, P.C. Andrews, et al.  1997.  Comparison of the hemodynamic and hematologic toxicity of a protamine variant after reversal of low-molecular weight heparin anticoagulation in a canine model.  LAS.  47(2):153-160.

18.  Which choice best reflects the stage or stages of anesthesia which is/are induced by ketamine when used alone in animals at recommended dosages?


a.  stage-I


b.  stage-I and II


c.  stage-I, II, and III  


d.  no stage of anesthesia is reached

Answer:  b.  stage-I and II

Reference:  Buchanan K.C., R.R. Burge and G.R. Ruble.  1998.  Evaluation of injectable anesthetics for major surgical procedures in guinea pigs.  CT.  37(4):58-63.

19.  Rectal prolapse in callitrichids is most frequently associated with which factor?

a.  pinworm infection

b.  intussusception of the terminal ileum

c.  Porocephalus clavatus infection

d.  the breeding season and is usually self-resolving

Answer:  b.  intussusception of the terminal ileum

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds.).  1984.  Academic Press, Inc., New York.  Page 377.

20.  Which cellular response is typical for a delayed sensitivity reaction in a neonatal guinea pig?


a.  neutrophilic


b.  eosinophilic


c.  basophilic


d.  histiocytic

Answer:  c.  basophilic

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds.).  1984.  Academic Press, Inc., New York.  Page 152.

21.  Which method is most reliable for detection of low level coccidiosis in laboratory rabbits?

a. direct fecal smear

b. fecal flotation

c. wet mount scrapings of intestinal mucosa

d. histopathology

Answer:  b. fecal flotation

Reference:  Weisbroth, S.H., R.C. Brobst and D.P. Smiley.  1996.  Diagnosis of low level coccidiosis (Eimeria) infection in laboratory rabbits: evaluation of detection methods.  CT.  35(5):87-89.

22.  Butorphanol has been classified as what type of pharmaceutical agent?

a.  opioid agonist

b.  opioid antagonist

c.  mixed opioid agonist-antagonist

d.  partial opioid antagonist

Answer:  c. mixed opioid agonist-antagonist

Reference:   Carroll, G.L., S.M. Hartsfield, T.H. Champney, et al.  1998.  Stress-related hormonal and metabolic responses to restraint, with and without butorphanol administration, in pre-conditioned goats.  LAS.  48(4)387-390.

23.  What does propofol produce when it is administered as a single anesthetic agent in rabbits?


a.  prolonged anesthesia with good analgesia


b.  a non-surgical plane of anesthesia with moderate analgesia


c.  a significant decrease in blood pressure during prolonged anesthesia


d.  thoracic wall rigidity and respiratory depression

Answer:  c.  a significant decrease in blood pressure during prolonged anesthesia

Reference:  De Mulder, P.A., R.J. Van Kerckhoven, H.F. Adriaensen, et al.  1997.  Continuous total intravenous anesthesia, using propofol and fentanyl in an open-thorax rabbit model:  evaluation of cardiac contractile function and biochemical assesment.  LAS.  47(4):367-375.

24.  Which serologic test can be used to differentiate among rodent parvovirus serotypes?


a.  HAI


b.  ELISA


c.  IFA


d.  PCR

Answer:  a.  HAI

Reference:  Jacoby, R.O., L.J. Ball-Goodrich, D.G. Besselsen, et al.  1996.  Rodent parvovirus infections.  LAS.  46(4):370-380.

25.  Xylazine, detomidine, and medetomidine are all classified as what type of drug?


a.  alpha-2 adrenoreceptor agonist


b.  alpha-2 adrenoreceptor antagonist


c.  kappa-1 opioid agonist


d.  kappa-1 opioid antagonist

Answer:  a.  alpha-2 adrenoreceptor agonist

Reference:  Buchanan K.C., R.R. Burge and G.R. Ruble.  1998.  Evaluation of injectable anesthetics for major surgical procedures in guinea pigs.  CT.  37(4):58-63.

26.  Which statement is incorrect regarding rabbit hemorrhagic disease?

a. the causative agent is a calicivirus

b. rabbits experimentally infected with rabbit hemorrhagic disease die within 24 hours after inoculation

c. acute necrotic hepatitis, DIC, and hemorrhage in various organs are typical findings at necropsy and microscopic observation

d. rabbit hemorrhagic disease may be useful in studying the pathogenesis of other viral hemorrhagic diseases such as Lassa fever and Ebola fever.

Answer:   b.  rabbits experimentally infected with rabbit hemorrhagic disease die within 24 hours after inoculation.

Reference:  Pak, J.H., Y.S. Lee, C. Itakura.  1995.  Pathogenesis of acute necrotic hepatitis in rabbit hemorrhagic disease.  LAS.  45(4):445-449.

27.  Which organism 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 cinnaedi

Answer:  a.  Helicobacter hepaticus
Reference:  Ward, J.M., M.R. Anver, D.C. Haines, et al.  1996.  Inflammatory large bowel disease in immunodeficient mice naturally infected with Helicobacter hepaticus.  LAS. 46(1): 15-20.

28.  Telazol in combination with ketamine and xylazine is an effective anesthetic agent in ferrets.  Why is telazol alone not considered appropriate for use in ferrets?

a. inadequate level of anesthesia for surgical procedures

b. short duration of action and rough recovery

c. associated with seizures

d. associated with bradycardia

Answer:  b.  short duration of action and rough recovery

Reference:  Ko, J.C.H., L.S. Pablo, J.E. Bailey, et al.  1996.  Anesthetic effects of telazol and combinations of ketamine-xylazine and telazol-ketamine-xylazine in ferrets.  CT.  35(2):47-52.

29.  How should an increase in red blood cell mass secondary to cardiopulmonary disease be classified?


a.  relative erythrocytosis


b.  absolute primary erythrocytosis


c.  absolute secondary appropriate erythrocytosis


d.  absolute secondary inappropriate erythrocytosis

Answer:  c.  absolute secondary appropriate erythrocytosis

Reference:  Baker, D. G.  1998.  Diagnostic exercise:  erythrocytosis in an aged beagle dog.  LAS.  48(3):288-290.

30.  Which anesthetic agent is suitable for use in neonatal rats?


a.  pentobarbital


b.  ketamine


c.  fentanyl-droperidol


d.  methoxyflurane

Answer:  d.  methoxyflurane

Reference:  Danneman, P.J. and T.D. Mandrell.  1997.  Evaluation of five agents/methods for anesthesia of neonatal rats.  LAS.  47(4):386-395.

31.  Fructosamine, a common protein seen in diabetic cynomolgus monkeys, is formed by the glycation of which two compounds?   

a.  albumin and sucrose

b.  albumin and fructose

c.  insulin and fructose

d.  albumin and glucose

Answer:  d.  albumin and glucose

Reference:   Wagner, J.D., J.D. Bagdade, K.N. Litwak, et al.  1996.  Increased glycation of plasma lipoproteins in diabetic cynomolgus monkeys.  LAS.  46(1):31-35.

32.  What is the inhalation ID25-50 for Coxiella burnetti in humans?


a.  1 organism


b.  10 organisms


c.  100 organisms


d.  1,000 organisms


e.  10,000 organisms

Answer:  b.  10 organisms

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

33.  Which disease with clinical signs including sudden death, an enlarged liver and a variety of neoplasms is caused by a retrovirus and affects primarily adult chickens (over 4-5 mos of age)?

a.  lymphoid leukosis

b.  Marek’s disease

c.  Gumboro disease

d.  velogenic Newcastle disease

e.  pullorum disease

Answer:  a.  lymphoid leukosis

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds.).  1984.  Academic Press, Inc., New York.  Page 421.

34.  In which non-rodent species has Tyzzer’s disease been observed?

a. cats

b. dogs

c. rhesus monkeys

d. sheep

Answer:  c.  rhesus monkeys

Reference:  Livingston, R.S., C.L. Franklin, C.L. Besch-Williford, et al.  1996.  A novel presentation of Clostridium piliforme infection (Tyzzer’s disease) in nude mice.  LAS.  46(1):21-25.

35.  Which anesthetic agent, delivered intraperitoneally to rats, causes little or no inflammation in the peritoneal cavity?

a. telazol

b. tribromoethanol

c. chloral hydrate

d. pentobarbital

Answer:  a.  telazol

Reference:  Spikes, S.E., S.L. Hoogstraten-Miller and G.F. Miller.  1996.  Comparison of five anesthetic agents administered intraperitoneally in the laboratory rat.  CT.  35(2):53-56.

EXPERIMENTATION

1.  Which animal is not a model of globoid cell leukodystrophy?


a.  jimpy mouse


b.  twitcher mouse


c.  rhesus monkey


d.  cairn terrier dog


e.  West Highland white terrier dog

Answer:  a.  jimpy mouse

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.

2.  The FMC rat has been proposed as a model for what human condition?

a.  Hermansky-Pudlak syndrome

b.  Wilson’s disease

c.  Chédiak-Higashi syndrome

d.  Hirschsprung’s disease

Answer:  d.  Hirschsprung’s disease

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.  The obese Zucker rat (fa/fa) is a model for what type of diabetes mellitus and dysfunction in fungicidal activity of which cell type can be eliminated through exercise and/or caloric restriction in these obese rats?


a.  type I; neutrophil


b.  type I; macrophage


c.  type II; neutrophil


d.  type II; macrophage


e.  type II; eosinophil

Answer:  d.  type II; macrophage

Reference:  Plotkin, B.J. and D. Paulson.  1996.  Zucker rat (fa/fa), a model for the study of immune function in type-II diabetes mellitus:  effect of exercise and caloric restriction on the phagocytic activity of macrophages.  LAS.  46(6):682-684.

4.  What sheep breed is an animal model for Dubin-Johnson Syndrome?


a.  Merino


b.  Corriedale


c.  Hampshire


d.  Southdown


e.  Leicester

Answer:  b.  Corriedale

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

5.  If experimental data follow a Gaussian distribution, then 95% of the values fall within what range?


a.  1.5 std deviations of the mean


b.  2.0 std deviations of the mean


c.  2.5 std deviations of the mean


d.  3.0 std deviations of the mean


e.  4.0 std deviation of the mean

Answer:  b.  2.0 std deviations of the mean

Reference:  Romatowski J.  1994.  Problems in interpretation of clinical laboratory test results.  JAVMA.  205(8):1186-1188.

6.  Experimental allergic encephalomyelitis, which can be induced in nonhuman primates by the intradermal injection of homologous myelin basic protein in complete Freund’s adjuvant, is an animal model for which human disease?

a. myasthenia gravis

b. poliomyelitis

c. multiple sclerosis

d. muscular dystrophy

Answer:  c.  multiple sclerosis 

Reference:  Rose, L.M., T. Richards, and E.C. Alvord.  1994.  Experimental allergic encephalomyelitis (EAE) in nonhuman primates: a model of multiple sclerosis.  LAS.  44(5):508-512.

7.  Which method has not been used to create experimental models of reduced renal function?

a. selective renal arterial embolization

b. creation of a partial ureteral obstruction

c. administration of ethylene glycol per os

d. cauterization of renal parenchyma

Answer:  c.  administration of ethylene glycol per os

Reference:  Homayoon, K., J. L. Pippisalle, G.A. McLorie, et al.  1997.  Correlation of inulin with creatinine clearance in partial unilateral ureteral obstruction for determination of differential glomerular filtration rate in rabbits.  CT.  36(6):44-46.

8.  Which syndrome is not a platelet storage pool deficiency disorder?


a.  Crigler-Najjar syndrome


b.  Hermansky-Pudlak syndrome


c.  Chediak-Higashi syndrome


d.  Wiskott-Aldrich syndrome

Answer:  a.  Crigler-Najjar syndrome

Reference:  Fujimori, H., K. Ozaki, S. Nomura, et al.  1998.  Characterization of platelet abnormalities of Tester Moriyama (TM) rats with storage pool deficiency.  LAS.  48(5):490-495.

9.  What is the effect of feeding Eubacterium coprostanoligenes to germ-free mice?


a.  an increase in body weight


b.  a decrease in body weight


c.  an increase in plasma cholesterol


d.  a decrease in plasma cholesterol

Answer:  d.  a decrease in plasma cholesterol

Reference:  Li, L., S.M. Batt, M. Wannemuehler, et al.  1998.  Effect of feeding of a cholesterol-reducing bacterium, Eubacterium coprostanoligenes, to germ-free mice.  LAS.  48(3):253-255.

10.  In the CFTR knockout mouse, what disease is the primary disease phenotype in the homozygous [cftr (-/-)] condition?


a.  pulmonary disease


b.  intestinal obstruction


c.  pancreatic disease


d.  cardiac failure


e.  urinary tract obstruction

Answer:  b.  intestinal obstruction

Reference:  Clarke L.L., L.R. Gawenis, C.L. Franklin, et al.  1996.  Increased survival of CFTR knockout mice with an oral osmotic laxative.  LAS.  46(6):612-18.

11.  Which rat strain or stock has hereditary diabetes insipidus which is carried as an autosomal semirecessive trait?


a.  Zucker


b.  Brattleboro


c.  Long-Evans


d.  ACI


e.  Gunn

Answer:  b.  Brattleboro

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 673.

12.  What is the genus and species of the first multicellular organism to have its genome completely sequenced?


a.  Caenorrhabditis elegans

b.  Drosophila melanogaster

c.  Mus musculus

d.  Poecilia formosa

e.  Homo sapiens
Answer:  a.  Caenorrhabditis elegans
Reference:  The Washington University Genome Sequencing Center.   1998.  Genome sequence of the nematode C. elegans: a platform for investigating biology. The C. elegans Sequencing Consortium.  Science.  282(5396):2012-2018.

13.  Which procedure is not recommended during implantation of cranial implants for a long-term neurophysiology study in rats?

a. use of pointed ear bars for the stereotaxic apparatus to insure proper position of the animal in the apparatus

b. use of a topical anesthetic on the skin margins and skull to reduce the degree of general anesthesia required 

c. use of bregma as a reference point for locating forebrain structures

d. use of a dental scaler or currette to score the surface of the skull for improved adherence of dental cement

Answer:  a.  use of pointed ear bars for the stereotaxic apparatus to insure proper position of the animal in the apparatus

Reference:  Gardiner, T.W. and L.A. Toth.  1999.  Stereotactic surgery and long-term maintenance of cranial implants in research animals.  CT.  38(1):56-63.

14.  Which statement best defines the power of a statistical test?

a. the probability of failing to detect a significant difference when one exists

b. the probability that a statistical difference will be declared when the results are not actually significant

c. the probability of rejecting the null hypothesis when it is, in fact, false

d. the probability of rejecting the null hypothesis when it is, in fact, true

Answer:  c.  the probability of rejecting the null hypothesis when it is, in fact, false

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

15.  Which calculation will provide the most accurate and least variable assessment of infarct size in the ferret model of myocardial infarction produced by occlusion of the left anterior descending coronary artery followed by reperfusion?


a.  area at risk/left ventricular mass


b.  ischemic area/left ventricular mass


c.  area at risk/ left atrial and ventricular mass


d. ischemic area/left atrial and ventricular mass


e.  ischemic area/area at risk

Answer:  e.  ischemic area/area at risk

Reference:  Klabunde, R.E. and L.J. Mulligan.  1998.  The ferret as a model for myocardial infarct size reduction by use of a selectin inhibitor.  LAS.  48(5):529-532.

16.  Which clinical sign was found to be useful a surrogate marker for mortality in a neutropenic guinea pig model of Pseudomonas aeruginosa sepsis?


a.  severe dyspnea


b.  diarrhea


c.  inability to ambulate


d.  greater than 20% loss of body weight

Answer:  c.  inability to ambulate

Reference:  Louie, A., W. Liu, Q.-F. Liu, et al.  1997.  Predictive value of several signs of infection as surrogate markers for mortality in a neutropenic guinea pig model of Pseudomonas aeruginosa sepsis.  LAS.  47(6):617-623.

17.  Which statement is incorrect with regards to Hansen’s disease?

a.  the etiologic agent of Hansen’s disease is Mycobacterium leprae.

b.  Dasypus novemcinctus serves as an animal model for Hansen’s disease

c.  drugs commonly used to treat this disease are dapsone, rifampin, and doxycycline

d.  a nonhuman primate model for Hansen’s disease is the sooty mangabey

e.  acid fast stains typically reveal large numbers of organisms within histiocytes

Answer:  c.  drugs commonly used to treat this disease are dapsone, rifampin, and doxycycline

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.

18.  What is a graft between genetically dissimilar animals of the same species called?


a.  xenograft


b.  autograft


c.  allograft


d.  isograft


e.  syngeneic graft

Answer:  c.  allograft

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

19.  Which avian species is most often used as a model of atherosclerosis?  

a. Gallus domestica

b. Coturnix coturnix japonica

c. Meleagris gallopavo

d. Columba livia

e. Anas platyrhynchos 

Answer:  d.  Columba livia

Reference:  St. Clair, R.W.  1998.  The contribution of avian models to our understanding of atherosclerosis and their promise for the future.  LAS.  48(6):565-568.

20.  What 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., A.T.M. Shamsul Hoque, and D.A. Sack.  1996.  Pathologic study of a rabbit model for shigellosis.  LAS.  46(1):61-66.

21.  A splenic stromal myoid cell carcinoma, of mesenchymal origin, was reported in an aged Fischer 344 rat.  Use of which immunohistochemical stain will positively identify mesenchymal cells?

a. desmin

b. actin

c. synaptophysin

d. vimentin

Answer:  d. vimentin

Reference:  Van Andel, R.A., J.M. Kreeger, J.R. Turk, et al.  1996.  Splenic stromal myoid cell sarcoma in an aged F344 rat.  CT.  35(5):90-91.

22.  The mouse has recently been reported as a model for respiratory allergic disease induced by dust mite antigens.  Which two rodent species have more commonly been used in studies of allergic respiratory reactions?


a.  hamster and rat


b.  guinea pig and rat


c.  guinea pig and chinchilla


d.  hamster and cotton rat


e.  guinea pig and hamster

Answer:  b.  guinea pig and rat
Reference:  Yasue, M., T. Yokota, M. Suko, et al.  1998.  Comparison of sensitization to crude and purified house dust mite allergens in inbred mice.  LAS.  48(4):346-352.

23.  Magnetic cell sorting is a technique that has been used to isolate rat neutrophils from other blood cells by labeling them with biotinylated anti-rat granulocyte antibodies, adding streptavidin-conjugated superparamagnetic microbeads, and passing them through a steel wool column in a magnetic field.  Which is not an advantage of this method over standard density gradient centrifugation sorting?


a.  magnetic cell sorting gives a significantly higher yield


b.  magnetic cell sorting gives a significantly purer yield


c.  magnetic cell sorting gives a significantly higher percentage of viable cells


d.  magnetic cell sorting is gentler

Answer:  c.  magnetic cell sorting gives a significantly higher percentage of viable cells

Reference:  Jareo, P.W., L.C. Preheim, M.U. Snitily, et al.  1997.  Use of magnetic cell sorting to isolate blood neutrophils from rats.  LAS.  47(4):414-418.

24.  Which technique is not used to measure myocardial blood flow?


a.  positron emission tomography


b.  Doppler flow probe


c.  thermodilution


d.  gas clearance


e.  microspheres

Answer:   a.  positron emission tomography

Reference:  Brennan, M.L., H.J. Geissler, and S.J. Allen.  1998.  Anomalous anatomy of the coronary artery in a dog.  CT.  37(6):92-93.

25.  Which breed of dog has a hereditary stomatocytosis that is consistently observed with dwarfism?


a.  American spitz


b.  keeshond


c.  Alaskan malamute


d.  beagle


e.  English springer spaniel

Answer:  c.  Alaskan malamute

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 683.

26.  An enzyme-linked immunosorbent assay (ELISA) was developed for the detection of antibody to lymphocytic choriomeningitis virus (LCMV) in mouse sera.  This assay is based on recombinant LCMV nucleo-protein generated in a baculovirus system.  LCMV is expected to have a low prevalence in the research rodent population.  The low prevalence of LCMV will affect which ELISA test parameter? 

a.  sensitivity

b.  specificity

c.  positive predictive value

d.  accuracy

Answer:  c.  positive predictive value

Reference:  Homberger, F.R., T.P. Romano, P. Seiler, et al.  1995.  Enzyme-linked immunosorbent assay for detection of antibody to lymphocytic choriomeningitis virus in mouse sera, with recombinant nucleoprotein as antigen.  LAS.  45(5):493-496.

27.  Which statement 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 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 gene

Reference:  Delaney, K.H., J.M. Kwiecien, J. Wegiel, et al.  1995.  Familial dysmyelination in a Long Evans rat mutant.  LAS.  45(5):547-553.

28.  A RAPD-polymerase chain reaction assay has been developed that allows identification of various strains of Pasteurella pneumotropica.  What does the acronym RAPD represent?

a. rapidly amplified polymorphic DNA

b. reverse amplification of polymorphic DNA

c. retrograde amplification of polyclonal DNA

d. randomly amplified polymorphic DNA

Answer:  d.  randomly amplified polymorphic DNA

Reference:  Weigler, B.J., J.E. Thigpen, M.F. Goelz, et al.  1996.  Randomly amplified polymorphic DNA polymerase chain reaction assay for molecular epidemiologic investigation of Pasteurella pneumotropica in laboratory rodent colonies.  LAS.  46(4):386-392.

29.  Inflation of the rabbit abdomen with 100% carbon dioxide allows visualization of internal organs during laparoscopy.  What gas pressure should be used to provide good visibility of internal structures with little or no effect on hemodynamics?

a.  8 mm Hg

b.  12 mm Hg

c.  14 mm Hg

d.  20 mm Hg

Answer:  a.  8 mm Hg

Reference:  Portilla, E., D. García, S. Rodríguez-Reynoso, et al.  1998.  Arterial blood gas changes in New Zealand white rabbits during carbon dioxide-induced pneumoperitoneum.  LAS.  48(4):398-400.

30.  Insertion of the human polio virus receptor gene into mice produces a transgenic animal that may potentially replace the monkey neurovirulence test that has traditionally been used to assess the safety of oral polio vaccines.  What nomenclature identifies the transgene that appears to provide the best test system?


a.  TgPVR21


b.  TgOPV1


c.  TgPOL17


d.  TgNVT21

Answer:  a.  TgPVR21

Reference:  Levenbook, I. and T. Nomura.  1997.  Development of a neurovirulent testing system for oral poliovirus vaccine with transgenic mice.  LAS.  47(2):118-120.

31.  Protein G is frequently used in affinity chromatography because of its ability to bind to which of the following?


a.  lipids


b.  G-phase lysosomal RNA


c.  antibodies


d.  gray fiber neurocytes

Answer:   c.  antibodies

Reference:  Peterson N.C. and J.E. Peavey.  1998.  Comparison of in vitro monoclonal antibody production methods with and in vivo ascites production technique.  CT.  37(5):61-66.

32.  Which rodent is not considered a model for diabetic glomerulosclerosis?


a.  db/db mouse


b.  Chinese hamster


c.  cotton rat


d.  KK mouse

Answer:  c.  cotton rat

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 673.
33.  Which statement is not true regarding Freund's adjuvant?

a. the mineral oil in Freund's adjuvant can cause plasmacytomas in BALB/c  mice

b. Freund's adjuvant is an oil-in-water emulsion.

c. Freund's complete adjuvant includes the addition of killed Mycobacterium butyricum or M. tuberculosis.

d. Freund's complete adjuvant elicits cell-mediated as well as humoral immunity.

Answer:  b.  Freund's adjuvant is an oil-in-water emulsion

Reference:  Robuccio, J.A., J.W. Griffith, E.A. Chroscinski, et al.  1995.  Comparison of the effects of five adjuvants on the antibody response to influenza virus antigen in guinea pigs.  LAS.  45(4):420-426.

34.  When performing fetal surgery in Yucatan miniature swine, what is the preferred approach to the gravid uterus?

a. ventral midline

b. paramedian

c. left flank

d. right flank

Answer:  b.  paramedian

Reference:  Swindle, M.M., D.B. Wiest, A.C. Smith, et al.  1996.  Fetal surgical protocols in Yucatan miniature swine.  LAS.  46(1):90-95.

35.  Adult rats are a model for Streptococcus pneumoniae meningitis when the bacteria is injected into the cisternal space.  What substance is mixed with the bacterial inoculum to facilitate development of the meningitis?

a. hog gastric mucin

b. dimethylsulfoxide

c. polyethylene glycol

d. brain-heart infusion broth

Answer:  a.  hog gastric mucin

Reference:  Strake, J.G., M.J. Mitten, P.J. Ewing, et al.  1996.  Model of Streptococcus pneumoniae meningitis in adult rats.  LAS.  46(5):524-529.

LABORATORY ANIMAL BIOLOGY

1.  Which endocrine abnormality is common to the following dwarf mutant rodents:  hyt/hyt mice, cog mice, and rdw/rdw rats?


a.  hyperadrenocorticism


b.  hyperthyroidism


c.  hypoadrenocorticism


d.  hypothyroidism


e.  hyperparathyroidism

Answer:  d.  hypothyroidism

Reference:  Umezu, M., S. Kagabu, J. Jiang, et al.  1998.  Evaluation and characterization of congenital hypothyroidism in rdw dwarf rats.  LAS.  48(5):496-501.

2.  What is the proposed cause of infertility in male pd/pd rats? 

a.  a high incidence of bilateral cryptorchidism

b.  fragile x syndrome

c.  an abnormal Sertoli cell population

d.  penile dystrophy

e.  lack of seminiferous tubules

Answer:  c.  an abnormal Sertoli cell population

Reference:  Hojo, H., M. Kaneda, and S. Teramoto.  1997.  Appearance of morphologically abnormal Sertoli cells in infertile PD male rats during postnatal development.  LAS.  47(5):524-527.

3.  How can summer amenorrhea in Macaca radiata be effectively eliminated?


a.  increasing the length of the dark phase of the photocycle


b.  decreasing the ambient temperature


c.  increasing the relative humidity


d.  placement of subcutaneous estradiol 17( implants

Answer:  c.  increasing the relative humidity

Reference:  Rao, A.J., V. Ramesh, S.G. Ramachandra, et al.  1997.  Breeding of bonnet monkeys (Macaca radiata) in captivity.  LAS.  47(2):180-183.

4.  The LASAT immunodeficient mouse lacks which two organs?


a.  spleen and thymus


b.  spleen and lymph nodes


c.  thymus and lymph nodes


d.  lymph nodes and lymphatic ducts


e.  spleen and bone marrow

Answer:  a.  spleen and thymus

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

5.  An investigator wants immunoincompetent mice that are deficient in B, T, and NK cells.  Which mouse would not be an appropriate choice?

a.  NIH-III

b.  SCID-bg

c.  KSN-BNX

d.  RAG-1 knockouts

Answer:  d.  RAG-1 knockouts

Reference:  Ishigaki, Y., J. Hayakawa, N. Hashimoto, et al.  1996.  New immunodeficient mouse strains bred by introducing beige and xid mutations into the KSN nude strain.  LAS.  46(4):418-424.

6.  Which statement accurately describes 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, B.L., J.T. Jaques, and R.L. Thomas.  1996.  Variability of serum thyroid hormone concentrations in subpopulations of male cynomolgus macaques.  CT.  35(1):66-69.

7.  Which growth trait of Landrace pigs can be used to discriminate between normal pigs and those that are affected by hypertrophic cardiomyopathy?

a. average daily body weight gain

b. backfat thickness

c. loin eye area

d. body weight at weaning

Answer:  b.  backfat thickness

Reference:  Huang, S.-Y., H.-L. Tsou, Y.-T. Chiu, et al.  1996.  Heritability estimate of hypertrophic cardiomyopathy in pigs (Sus scrofa domestica).  LAS.  46(3):310-314.

8.  In which nonhuman primate group is maximal fecundity the greatest?


a.  macaques


b.  mandrills


c.  mangabeys


d.  marmosets

Answer:  d.  marmosets

Reference:  Tardif, S., C. Jaquish, D. Layne, et al.  1998.  Growth variation in common marmoset monkeys (Callithrix jacchus) fed a purified diet:  relation to care-giving and weaning behaviors.  LAS.  48(3):264-269.

9.  In which location are intravenous drugs most commonly administered to cotton rats?


a.  lingual vein


b.  jugular vein


c.  tail vein


d.  intracardiac

Answer:  d.  intracardiac

Reference:  Faith, R.E., C.A. Montgomery, W.J. Durfee, et al.  1997.  The cotton rat in biomedical research.  LAS.  47(4):337-345.

10.  What is the genus and species of the musk shrew?


a.  Phodopus sungorus

b.  Murinus insectivorus


c.  Apodemus agrarius

d.  Suncus murinus
Answer:  d.  Suncus murinus
Reference:  Ohno, T. and T. Namikawa.  1996.  Development of a laboratory colony of the musk shrew (Suncus murinus, Insectivora) exhibiting a high incidence of spontaneous diabetes mellitus.  LAS.  46(1):107-108.

11.  What part of the mouse skull is used to measure osteomorphic characteristics?

a.  left mandible

b.  right mandible

c.  left maxilla

d.  right maxilla

Answer:  b.  right mandible

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 610.

12.  Which description is not characteristic of rat anatomy or physiology?

a. the absence of tonsils, water taste receptors, a gallbladder, and a foramen of Magendie in the brain

b. a duplex-type, bicornuate uterus in the female

c. an adrenergic nerve supply to the bronchial musculature

d. a unipapillate kidney

e. cardiac striated muscle fibers in the wall of the pulmonary vein

Answer:  c.  an adrenergic nerve supply to the bronchial musculature.

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 93-94. 

13.  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., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 32.

14.  The sand rat, Psammomys obesus, is a model for insulin independent diabetes mellitus.  Which organ was found to be relatively smaller than in other rodents?

a. heart

b. lungs

c. kidneys

d. spleen

e. liver

Answer:  a. heart

Reference:  Kalman, R., G. Lazarovici, H. Bar-On, et al.  1996.  The sand rat (Psammomys obesus): morphologic, physiologic, and biochemical characteristics of a model for type-II diabetes mellitus.  CT.  35(5):67-70.

15.  Which mouse strain has not been associated with generalized, lethal seizures induced by intense auditory stimuli or toxic conditions?

a. DBA/2J

b. FVB

c. SJL/J

d. Lp

e. C57BL6/J

Answer:  e. C57BL6/J

Reference:  Goelz, M.F., J. Mahler, J. Harry, et al.  1998.  Neuropathologic findings associated with seizures in FVB mice.  LAS.  48(1):34-37.

16.  What term best describes the thermoregulatory capability of neonatal altricial rodents? 


a.  hyperthermic


b.  euthermic


c.  hypothermic


d.  poikilothermic


e.  ectothermic

Answer:  d. poikilothermic

Reference:  Danneman, P.J. and T.D. Mandrell.  1997.  Evaluation of five agents/methods for anesthesia of neonatal rats.  LAS.  47(4):386-395.

17.  Which genus does not contain species of anurans commonly used in research?


a.  Bufo

b.  Alytes


c.  Hyla

d.  Rana

e.  Taricha
Answer: e.  Taricha
Reference:  Major, N. and R.J. Wassersug.  1998.  Survey of current techniques in the care and maintenance of the African clawed frog (Xenopus laevis).  CT.  37(5):57-60.

18.  Which statement regarding rabbits is incorrect?


a.  normal rabbit urine is often cloudy yellow to red-brown in color

b.  rabbits have two lower and four upper incisors

c.  female rabbits have a completely divided cervix and uterus

d.  induced ovulation follows copulation by about 10 hours

e.  spinal fractures in rabbits most commonly occur at L3-L4

Answer:  e.  spinal fractures in rabbits most commonly occur at L3-L4

Reference:  The Biology and Medicine of Rabbits and Rodents, 4th ed.  Harkness, J.E. and J.E. Wagner.  1995.  Williams and Wilkins, Baltimore.  Pages 13-30.   Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 235.

19.  Because female Mesocricetus auratus have a relatively constant 4 day estrous cycle, the post-ovulatory discharge, occurring on the morning of day 2, can be used to predict ovulation and receptivity during the next estrous cycle.  The female should be bred how long after the occurrence of the post-ovulatory discharge?

a.  morning of second day after discharge

b.  evening of second day after discharge

c.  morning of third day after discharge

d.  evening of third day after discharge

Answer:  d.  evening of third day after discharge

Reference:  ACLAM Slide Series II, V-9028.  Gibson, S.V. and A.G. Brady.  1994.  Syrian Hamsters: Biology.

20.  Which choice represents the two categories of pheromones in mice? 

a. primary and secondary

b. primer and releaser

c. passive and active

d. attractant and repellent

Answer:  b.  primer and releaser

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 43.

21.  Which reaction in the sea snail, Aplysia californica, is most likely to be a distress response to a noxious stimulus?

a. rhinophore withdrawal

b. siphon withdrawal

c. ink release

d. immobility

Answer:  c.  ink release

Reference:  Clark, T.R., P.C. Nossov, J.P. Apland, et al.  1996.  Anesthetic agents for use in the invertebrate sea snail Aplysia californica.  CT.  35(5):75-79.

22. What is the common name of Microtus ochragaster?

a. tree shrew

b. American mole

c. prairie vole

d. tundra lemming

e. red-footed deer mouse

Answer:  c.  prairie vole

Reference:  Evans-Davis, K.D., D.L. Dillehay, D.N. Wargo, et al.  1998.  Pathogenicity of Mycoplasma volis in mice and rats.  LAS.  48(1):38-44.

23.  In females of what species are remnants of mesonephric ducts (or Gartner’s ducts) not routinely found?


a.  cattle


b.  sheep


c.  swine


d.  cats

Answer:  b.  sheep

Reference:  Forman, L.A., K.L. Rogers, G.P. Kerrick, et al.  1997.  Diagnostic exercise:  dysuria in an experimental lamb.  LAS.  47(4):419-422.

24.  Which animal primarily respires through the activity of its diaphragm (i.e. abdominal breathing) and therefore artificial respiration is most effectively administered by holding the animal and alternating its position from head up to head down rather than manipulating the chest.


a.  cat


b.  rabbit


c.  dog


d.  guinea pig


e.  ferret

Answer:  b.  rabbit

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Pages 209-210. 

25.  What is not a neurological sign 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:  Hoffman, K.M., G.B. Timmel, C. Meuli-Simmen, et al.  1996.  Experimental fetal neurosurgery: the normal neurology of neonatal lambs and abnormal findings after in utero manipulation.  CT.  35(1):53-56.

26.  There is a single gene mutation in rabbits that is responsible for the clinical appearance of buphthalmia.  What is the best description of that gene?

a. x-linked recessive with variable expressivity

b. autosomal dominant with incomplete penetrance

c. autosomal recessive

d. autosomal recessive with incomplete penetrance

Answer:  d.  autosomal recessive with incomplete penetrance

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 233.

27.  Skin grafting is a classical technique to characterize inbred strains of rodents.  Which choice 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.

28.  Cage size, but not cage shape, has been found to affect sexual behavior of male rats.  Which effect does not result when cage size increases?

a. increased mating efficiency

b. increased mounting frequency

c. increased intromission frequency

d. increased ejaculation frequency

Answer:  b.  increased mounting frequency

Reference:  Saito, T.R., N. Motomura, K. Taniguchi, et al.  1996.  Effect of cage size on sexual behavior pattern in male rats.  CT.  35(5):80-82.

29.  Which hormone is secreted by the hypothalamus and has potent action on the anterior pituitary gland?


a.  epinephrine


b.  corticotropin-releasing hormone


c.  oxytocin


d.  renin


e.  prolactin

Answer:  b.  corticotropin-releasing hormone

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

30.  Which characteristic, useful for production of transgenic animals, differentiates SWR and FVB female mice?


a.  presence of large visible pronuclei


b.  ability to resist lysis after microinjection


c.  ovulatory response to HCG and PMSG


d.  good reproductive characteristics

Answer:  c.  ovulatory response to HCG and PMSG

Reference:  Osman, G.E., D.P. Jacobson, S.-W. Li, et al.  1997.  SWR:  an inbred strain suitable for generating transgenic mice.  LAS.  47(2):167-171.

31.  Squirrel monkeys have a rather high requirement for what dietary component, a deficiency of which is associated with megaloblastic anemia, low birth weight, and stillbirths?


a.  folic acid


b.  vitamin D3


c.  vitamin C


d.  manganese

Answer:  a.  folic acid

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 336.

32.  Which statement is true about the scid mutation in mice?

a. the scid mutation is a defect in the recombinase system for assemblage of antigen receptor genes in developing lymphocytes.

b. NOD-scid/scid mice spontaneously develop T-lymphocyte mediated autoimmune insulinitis and diabetes mellitus (Type 1).

c. Scid mice have abnormal B, T, and NK cell function 

d. thymic T-cell lymphomas are common in C.B-17/Icr-scid/scid, incidence decreases in NOD-scid/scid mice

Answer:  a.  the scid mutation is a defect in the recombinase system for assemblage of antigen receptor genes in developing lymphocytes.

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

33.  When a point mutation occurs in a particular mouse strain and that mutation is intentionally perpetuated by brother-sister mating within that strain, what term correctly describes the new strain produced by the brother-sister mating?

a. congenic

b. coisogenic

c. recombinant inbred

d. transgenic

e. consomic

Answer:  b.  coisogenic

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 35.

34.  The Harderian gland is classified as what type of gland?

a. apocrine

b. holocrine

c. merocrine

d. paracrine

Answer:  c.  merocrine

Reference:  Kurisu, K., O. Sawamoto, H. Watanabe, et al.  1996.  Sequential changes in the Harderian gland of rats exposed to high intensity light.  LAS.  46(1):71-76.

35.  Which common laboratory animal species does not have paired cranial vena cavae?

a. Mesocricetus auratus

b. Oryctolagus cuniculus

c. Cavia porcellus

d. Mus musculus

e. Rattus norvegicus

Answer:  c.  Cavia porcellus
Reference:  O’Farrell, L. and J.W. Griffith.  1996.  Comparative anatomy of the cranial vena cava in laboratory animals.  LAS.  46(4):448-449.

LABORATORY RESOURCE MANAGEMENT

1.  Which agent is least likely to be detected by a soiled bedding transfer sentinel program?


a.  mouse hepatitis virus


b.  sialodacryoadenitis virus


c.  Helicobacter hepaticus

d.  cilia-associated respiratory bacillus


e.  Myobia musculi
Answer:  d.  cilia-associated respiratory bacillus

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

2.  Which organization began as the Animal Care Panel?

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

b. USDA Animal Plant Health Inspection Service

c. American Association for Laboratory Animal Science

d. American Society of Laboratory Animal Practitioners

e. Scientist’s Center for Animal Welfare

Answer:  c.  American Association for Laboratory Animal Science


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

3.  Which class of lasers do not have enough power to injure someone accidentally but do have enough power to cause injury if viewed for extended periods?

a.  Class I

b.  Class II


c.  Class IIb


d.  Class III

e.  Class IIIb

Answer:  b.  Class II

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.

4.  In accordance with the Animal Welfare Act, what is the maximum number of live rabbits that can be transported in the same primary enclosure?


a.  1


b.  5


c.  10


d.  15


e.  20

Answer:  d.  15

Reference:  Title 9, Code of Federal Regulations, Subchapter A - Animal Welfare, Part 3, Subpart C, para. 3.61(d).

5.  What is the major source of allergen from guinea pigs?

a. urine

b. saliva

c. dander

d. fur

Answer:  a.  urine

Reference:  Occupational Health and Safety in the Care and Use of Research Animals.  1997.  National Research Council, National Academy Press, Washington, D.C.  Page 56.

6.  The Good Laboratory Practices Regulations (Food and Drug Administration, 1978), require the identification of rodents to at least which level throughout a study?

a.  individual rodent

b.  cage level

c.  rack level

d.  room level

Answer:  b.  cage level

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 711.

7.  Which therapy resulted in 100% eradication of Helicobacter hepaticus from infected mice?

a. amoxicillin-metronidazole-bismuth in drinking water

b. tetracycline-metronidazole-bismuth in drinking water

c. enrofloxacin in drinking water

d. amoxicillin-metronidazole-bismuth in a dietary wafer

Answer:  d. amoxicillin-metronidazole-bismuth in a dietary wafer

Reference:  Foltz, C.J., J.G. Fox, L. Yan, et al.  1996.  Evaluation of various oral antimicrobial formulations for eradication of Helicobacter hepaticus.  LAS.  46(2):193-197.

8.  Which nonparasitic, astigmatid, permanently soft-bodied mite that is occasionally seen on laboratory rodents is considered one of the most allergenic mites for humans?

a.  Dermatophagoides farinae

b.  Notedres muris

c.  Radfordia ensifera

d.  Cheyltiella parasitovorax

e.  Myocoptes musculi

Answer:  a.   Dermatophagoides farinae
Reference:  Peper, R.L.  1994.  Diagnostic exercise:  mite infestation in a laboratory rat colony.  LAS.  44(2):172-174.

9.  Which organization is responsible for the development, implementation, and oversight of compliance with the Public Health Service Policy on Humane Care and Use of Laboratory Animals?


a.  United States Department of Agriculture


b.  Institute of Laboratory Animal Resources


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


d.  Office for Protection from Research Risks


e.  Animal and Plant Health Inspection Service

Answer:  d.  Office for Protection from Research Risks 

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.

10.  What group of compounds constitute the largest portion of identifiable synthetic organic contaminants of drinking water?  They are found in virtually all drinking water that has been treated with chlorine.


a.  chlorinated phenols


b.  trihalomethanes


c.  aldehydes


d.  chlorofluorocarbons

Answer:  b.  trihalomethanes

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

11.  According to Animal Welfare Act regulations, if the IACUC consists of more than three members, what is the maximum number of members that can be from the same administrative unit of the facility? 

a.  two


b.  three


c.  four


d.  five

Answer:  b.  three

Reference:  Title 9, Code of  Federal Regulations, Subchapter A- Animal Welfare, Part 2, Subpart C, para 2.31(4).

12.  Exposed employees need to participate in a hearing conservation program that includes monitoring, audiometric testing, hearing protection, training, and record-keeping when noise exceeds what decibel level?

a. 80 dBA

b. 85 dBA

c. 90 dBA

d. 95 dBA

Answer:  b.  85 dBA

Reference:  Occupational Health and Safety in the Care and Use of Research Animals.  1997.  National Research Council, National Academy Press, Washington, D.C.  Page 41.

13.  According to the “Guide”, what is the recommended the temperature and humidity ranges for a rabbit room?

a.  16-22 C (61-72 F), 30-70% humidity

b.  16-22 C (61-72 F), 40-60% humidity

c.  16-27 C (61-81 F), 40-60% humidity

d.  14-22 C (57-72 F), 30-70% humidity

e.  16-27 C (61-81 F), 30-70% humidity

Answer:  a. 16-22 C (61-72 F), 30-70% humidity

Reference:  Guide for the Care and Use of Laboratory Animals.  1996.  National Research Council, National Academy Press, Washington, DC.  Page 32.

14.  Which condition is most likely to affect the neuroendocrine system of laboratory rodents?

a. constant, low DbA, high kHz noise

b. intermittent, high DbA, high kHz noise

c. constant, high DbA, high kHz noise

d. intermittent, low DbA, low kHz noise

Answer:  b. intermittent, high DbA, high kHz noise

Reference:  Perkins, S.E. and N.S. Lipman.  1996.  Evaluation of microenvironmental conditions and noise generation in three individually ventilated rodent caging systems and static isolator cages.  CT.  35(2):61-65.

15.  Which statement comparing the use of a bioluminescent adenosine triphosphate monitoring device and a replicate organism direct agar contact plate to determine effectiveness of sanitation is incorrect?

a. results from the ATP device are available almost immediately versus a 48 hour delay for the RODAC plate

b. the cost for labor, materials, and equipment is higher for the ATP device than the RODAC plate

c. the ATP device detects the presence of any organic material while the RODAC plate detects only live organisms

d. both methods are very effective in assessing the effectiveness of sanitation of floors and cages

Answer:  b.  the cost for labor, materials, and equipment is higher for the ATP device than the RODAC plate

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.

16.  Ultraviolet radiation can react with what substance to produce the lung irritant phosgene ?

a.  trichloroethylene

b.  phenol

c.  formaldehyde

d.  ammonia

Answer:  a.  trichloroethylene

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.

17.  Which statement correctly represents the acronym HEPA and also best describes the capabilities of a HEPA filter?

a. High Energy Particulate Air; capable of filtering out 99.9% of all particles 0.3 um  

b. High Energy Particulate Air; capable of filtering out 99.0% of all particles 0.3 um  

c. High Efficiency Particulate Air; capable of filtering out 99.9% of all particles 0.3 um  

d. High Efficiency Particulate Air; capable of filtering out 99.0% of all particles 0.3 um  

e. High Efficiency Polymerizing Air; capable of filtering out 99.9% of all particles 3 um

Answer:  c.  High Efficiency Particulate Air; capable of filtering out 99.9% of all particles greater that 0.3 um

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 508.

18.  If the floor of the primary enclosure of a dog or cat is constructed of wire, the wire must be coated with a material such as plastic or fiberglass if its diameter is less than or equal what measurement?

a.  1/8 inch

b.  1/4 inch

c.  3/8 inch

d.  floors should not be constructed of wire

Answer:  a.  1/8 inch

Reference:  Amendment to the Animal Welfare Act regulations, 9 CFR, Part 3.  Published in the Federal Register, Vol. 63, No. 13, Wednesday, January 21, 1998.

19.  Who is responsible for insuring that personnel performing surgical procedures on animals are appropriately qualified and trained?

a. principal investigator

b. person performing the procedure

c. attending veterinarian

d. institutional animal care and use committee

Answer:  d.  institutional animal care and use committee

Reference:  Guide for the Care and Use of Laboratory Animals.  1996.  National Research Council, National Academy Press, Washington, DC  Page 61.

20.  What is the recommend minimum cage height for birds, according to the “Guide”?

a.  equivalent to specifications set up by the US Federation of Poultry Producers

b.  at least 14 inches

c.  at least 4 inches higher than the bird when standing erect

d.  7-14 inches high depending on the weight classification of the bird

e.  high enough for the bird to stand erect

Answer:  e.  high enough for the bird to stand erect

Reference:  Guide for the Care and Use of Laboratory Animals.  1996.  National Research Council, National Academy Press, Washington, DC.  Page 28-29.

21.  A study of the use of foraging devices for cynomolgus monkeys showed that providing forage boards did not reduce stereotypical behavior.  Which statement is incorrect?

a. the presence of a foraging board reduced the amount of time spent manipulating kong toys

b. lack of stimulation is thought to be a major factor in the development of stereotypical behavior

c. there was a significant decrease in levels of inactivity when foraging boards were present

d. there was no novelty effect or reduction in motivation associated with use of the foraging boards over time

Answer:  c.  there was a significant decrease in levels of inactivity when foraging boards were present

Reference:  Lutz, C.K. and R.A. Farrow.  1996.  Foraging device for singly housed longtailed macaques does not reduce stereotypies.  CT.  35(3):75-78.

22.  The American Conference of Governmental Industrial Hygienists has established a TWA exposure limit for halothane and the National Institute for Occupational Safety and Health has established an average STEL for halothane and methoxyflurane.  Which choice correctly reflects those levels?


a.  TWA-75 ppm, STEL-50 ppm


b.  TWA-2 ppm, STEL-50 ppm


c.  TWA-8 ppm, STEL-75 ppm


d.  TWA-50 ppm, STEL-2 ppm

Answer:  d.  TWA-50 ppm, STEL-2 ppm

Reference:  Cooper, D.M., D.C. Errede, and A. Streifel.  1998.  Assessment of occupational exposure to isoflurane administered in an anesthetic chamber within a horizontal laminar flow clean bench.  CT.  37(6):64-67.

23.  Which sex of mice excrete more Mus m 1 allergen in their urine?

a.  female

b.  male

c.  both sexes excrete equal amounts

Answer:  b.  male

Reference:  Occupational Health and Safety in the Care and Use of Research Animals.  1997.  National Research Council, National Academy Press, Washington, D.C.  Page 56.

24.  According to the Guide, one of the requirements for using recycled air in an animal facility states that HEPA-filtered, recycled air without gaseous filtration be mixed with what minimum percent of fresh air?


a.  10%


b.  20%


c.  30%


d.  40%


e.  50%

Answer:  e.  50%

Reference:  Guide for the Care and Use of Laboratory Animals.  1996.  National Research Council, National Academy Press, Washington, D.C.  Page 34.

25.  Enteric yersiniosis is a zoonotic disease occasionally found in laboratory animals that can be detected by routine enteric culturing methods, although cold enrichment, alkali treatment or a selective agar can enhance growth.  Yersinia pseudotuberculosis can be found in all of the species listed below.  Which animal does not carry Yersinia enterocolitica?

a. mice

b. sheep

c. chickens

d. pigs

e. cats

Answer:  c.  chickens

Reference:  Occupational Health and Safety in the Care and Use of Research Animals.  1997.  National Research Council, National Academy Press, Washington, D.C.  Page 95.

26.  Which piece of information is not specifically recommended for inclusion on cage identification cards by the Guide for the Care and Use of Laboratory Animals? 

a. source of the animals

b. strain or stock designation

c. gender and age of the animals

d. name of the investigator

e. pertinent dates

Answer:  c.  gender and age of the animals

Reference:  Guide for the Care and Use of Laboratory Animals.  1996.  National Research Council, National Academy Press, Washington, D.C.  Page 46.

27.  Which statement 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 accommodation 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. and A.S. Ingraham.  1994.  Management, challenged employees, and the ADA.  CT.  33(6):37-54.

28.  Which document defines an animal as “any vertebrate animal used in research, teaching or testing”?

a. the Public Health Service policy

b. the Animal Welfare Act

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

d. the Health Research Extension Act

Answer:  c.  the Guide for the Care and Use of Laboratory Animals

Reference:  Guide for the Care and Use of Laboratory Animals.  1996.  National Research Council, National Academy Press, Washington, DC.  Page 1.
29.  What is the action level for lead in drinking water as established by the EPA in accordance with amendments to the Safe Drinking Water Act of 1974?

a.  0.010 mg/L

b.  0.015 mg/L

c.  0.050 mg/L

d.  0.50 mg/L

e.  0.150 mg/L

Answer:  b.  0.015 mg/L

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.

30.  What organization is responsible for classifying lasers?

a.  FDA

b.  EPA

c.  OSHA

d.  ANSI

e.  NSC

Answer:  d.  ANSI

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.

31.  What organization developed The Guide for the Care and Use of Laboratory Animals?


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


b.  United States Department of Agriculture


c.  American College of Laboratory Animal Medicine


d.  Office for Protection from Research Risks


e.  Institute of Laboratory Animal Resources

Answer:  e.  Institute of Laboratory Animal Resources

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

32.  Brucellosis is one of the most common laboratory-acquired zoonotic diseases.  What is the recommended biosafety containment level for working with animals infected with Brucella abortus, B. melitensis, B. suis, or B. canis?

a. animal biosafety level 1

b. animal biosafety level 2

c. animal biosafety level 3

d. animal biosafety level 4

Answer:  c.  animal biosafety level 3

Reference:  Occupational Health and Safety in the Care and Use of Research Animals.  1997.  National Research Council, National Academy Press, Washington, D.C.  Page 91.

33.  The use of cedar shavings as a bedding material is not recommended due to the presence of aromatic hydrocarbons.  Which adverse effect has not been associated with the use of cedar shavings?

a. induction of hepatic microsomal enzymes

b. cytotoxicity

c. decreased reproductive success due to masking of sex pheromones

d. increased incidence of cancers

Answer:  c.  decreased reproductive success due to masking of sex pheromones

Reference:  Guide for the Care and Use of Laboratory Animals.  1996.  National Research Council, National Academy Press, Washington, D.C.  Page 41.

34.  According to the 1993 AVMA Panel on Euthanasia, chloral hydrate, administered intravenously after sedation, is acceptable for euthanasia of which species? 


a.  dog


b.  rat


c.  cat


d.  rabbit


e.  horse

Answer:  e.  horse

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

35.  In the southern United States, part of a conditioning program for random source dogs should include screening what organism that can cause asymptomatic cyclic thrombocytopenia?

a. Brucella canis

b. Ehrlichia platys

c. Babesia canis

d. Neospora caninum

Answer:  b.  Ehrlichia platys
Reference:  Bradfield, J.F., S.J. Vore and W.H. Pryor.  1996.  Ehrlichia platys infection in dogs.  LAS.  46(5):565-568.

LABORATORY ANIMAL PATHOLOGY

1.  Which is not a characteristic of Chédiak-Higashi syndrome in beige rats?


a.  decreased number of dense granules in platelets


b.  prolonged bleeding time 


c.  decreased ADP, ATP, and serotonin content in platelets


d.  thrombocytopenia


e.  absence of platelet aggregation in response to collagen

Answer:  d.  thrombocytopenia

Reference:  Ozaki, K., H. Fujimori, S. Nomura, et al.  1998.  Morphologic and hematologic characteristics of storage pool deficiency in beige rats (Chédiak-Higashi syndrome of rats).  LAS.  48(5):502-506.

2.  What virus causes a human disease that is analogous to simian agent 8 infection in baboons?

a. Ebola virus

b. Marburg virus

c. hepatitis C virus

d. varicella virus

e. herpes simplex 2 virus

Answer:  e. herpes simplex 2 virus

Reference:  Martino, M.A., G.B. Hubbard, T.M. Butler, et al.  1998.  Clinical disease associated with simian agent 8 infection in the baboon.  LAS.  48(1):18-22.

3.  Analysis of 16S rRNA gene sequences has indicated that cilia-associated respiratory bacilli from rats and rabbits are most closely related to which of the following organisms?


a.  Flavobacterium (rats); Flexibacter (rabbits)


b.  Helicobacter (rats); Flexibacter (rabbits)


c.  Flexibacter (rats); Flavobacterium (rabbits)


d.  Flavobacterium (rats); Helicobacter (rabbits)


e.  Helicobacter (rats); Flavobacterium (rabbits)

Answer:  d.  Flavobacterium (rats); Helicobacter (rabbits)

Reference:  Medina, L.V., J. Chladny, J.D. Fortman, et al.  1996.  Rapid way to identify the cilia-associated respiratory bacillus: tracheal mucosal scraping with a modified microwave Steiner silver impregnation.  LAS.  46(1):113-115.

4.  At certain levels chlorine can result in toxic effects to aquatic amphibians such as Xenopus laevis.  What is the maximum concentration of chlorine that should be allowed in the water supply of aquatic amphibians in order to prevent chlorine toxicity?


a.  1.4 mg/L


b.  2.2 mg/L


c.  2.7 mg/L  


d.  3.8 mg/L

Answer:  d.  3.8 mg/L

Reference:  Major, N. and R.J. Wassersug.  1998.  Survey of current techniques in the care and maintenance of the African clawed frog (Xenopus laevis).  CT.  37(5):57-60.

5.  Erythrocebus patas is generally considered the primary reservoir for simian hemorrhagic fever virus.  What two other nonhuman primates are susceptible to infection but do not die and are also considered reservoirs for the virus?


a.  baboons and macaques


b.  African green monkeys and baboons


c.  African green monkeys and mangabeys


d.  mangabeys and macaques

Answer:  b.  African green monkeys and baboons

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 317.

6.  Which disease is not associated with aging in hamsters?

a.  arteriolar nephrosclerosis

b.  amyloidosis

c.  atrial thrombosis

d.  polycystic liver disease

e.  spontaneous hemorrhagic necrosis of the CNS

Answer:  e.  spontaneous hemorrhagic necrosis of the CNS

Reference:  Pathology of Laboratory Rodents and Rabbits.  Percy, D.H. and  S.W. Barthold.  1993.  Iowa State University Press, Ames.  Pages 130-134.

7.  Excretion of coronavirus-like particles has been observed in humans and has been associated with poor hygiene.  In which species has excretion of these particles also been reported?

a. rats

b. guinea pigs

c. swine

d. cattle

Answer:  b.  guinea pigs

Reference:  Marshall, J.A. and J.C. Doultree.  1996.  Chronic excretion of coronavirus-like particles in laboratory guinea pigs.  LAS.  46(1):104-106.

8.  To what factor is the pathogenesis of Spirorchis parvus infection in turtles related?

a. secretion of a long-acting neurotoxin

b. widespread deposition of eggs which block small vessels in the intestines

c. induction of granulomas in the lung parenchyma

d. ability to initiate anaphylactic reactions

e. inhibition of T-cell mediated cytolysis

Answer:  b.  widespread deposition of eggs which block small vessels in the intestines

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

9.  Dunkin Hartley guinea pigs spontaneously develop osteoarthritis that is moderate to severe by 18 months of age.  Which joint is most frequently affected?


a.  knee


b.  hip


c.  elbow


d.  shoulder


e.  hock

Answer:  a. knee

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.  A colony of cotton rats spontaneously developed adenocarcinoma of the digestive tract.  The neoplasia was most commonly seen in which sex and location?


a.  males; in the colon


b.  males; in the antrum


c.  females; in the duodenum


d.  females; in the fundus


e.  males; in the fundus

Answer:  d.  females; in the fundus

Reference:  Kawase, S. and H. Ishikura.  1995.  Female-predominant occurrence of spontaneous gastric adenocarcinoma in cotton rats.  LAS.  45(3):244-248.

11.  The presence of cross-striations in neoplasms are diagnostic of rhabdomyosarcoma.  Which histological stain is used to detect the cross striations?


a.  Prussian blue


b.  Brown-Brenn


c.  Masson-trichrome


d.  phosphotungstic acid hematoxylin


e.  Giemsa

Answer:  d.  phosphotungstic acid hematoxylin

Reference:  Davis, J.A., G.F. Miller and M.F. St. Claire.  1997.  Spontaneous rhabdomyosarcomas in (A/J x CBA/J)F1 mice.  CT.  36(1):87-89.

12.  Which statement is true regarding monkeypox?

a.  monkeypox virus is a member of the genus Orthopoxvirus
b.  monkeypox virus is a member of the genus Parapoxvirus
c.  humans are resistant to infection by monkeypox

d.  monkeypox virus is not closely related to smallpox virus

Answer:  a.  monkeypox virus is a member of the genus Orthopoxvirus
Reference:  Nonhuman Primates in Biomedical Research: Diseases.  B.T. Bennett, C. Abee and R. Hendrickson (eds.)  1998.  Academic Press, Inc., New York.  Page 3.

13.  Which mouse disease is also known as GD VII?


a.  pneumonia virus of mice 


b.  minute virus of mice 


c.  reovirus 3


d.  mouse encephalomyelitis virus 


e.  mouse orphan parvovirus 

Answer:  d.  mouse encephalomyelitis virus 

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 72.

14.  Which protozoan is not known to cause disease in rhesus macaques?

a. Balantidium coli
b. Entamoeba histolytica
c. Pentatrichomonas hominis
d. Giardia lamblia
e. Cryptosporidium sp.

Answer:  c.  Pentatrichomonas hominis
Reference:  Gullett, P.A., R. Tarara and J.E. Markovits.  1996.  Colon biopsy in the management of chronic diarrhea in rhesus macaques.  CT.  35(2):74-75.

15.  Which condition has not been associated with Helicobacter pylori infection


a.  gastric ulcers


b.  gastritis


c.  gastric neoplasia


d.  gastrolithiasis

Answer:  d.  gastrolithiasis

Reference:  Stadtländer, C.T., J.D. Gangemi, F.J. Stutzenberger, et al.  1998.  Experimentally induced infection with Helicobacter pylori in squirrel monkeys (Saimiri spp.):  clinical, microbiological, and histopathologic findings.  LAS.  48(3):303-309.

16.  What is the causative agent for pseudomembranous colitis in humans that can also result in fatalities in cotton-top tamarins?

a.  Shigella flexneri

b.  Salmonella enteritidis var. typhimurium
c.  Campylobacter jejuni
d.  Vibrio cholera
e.  Clostridium difficile

Answer:  e.  Clostridium difficile

Reference:  Rolland, R.M., L.V. Chalifoux, S.S. Snook, et al.  1997.  Five spontaneous deaths associated with Clostridium difficile in a colony of cotton-top tamarins (Saguinus oedipus).  LAS.  47(5):472-476.

17.  WHHL rabbits exhibit hypercholesterolemia and hypertriglyceridemia due to what congenital anomaly?

a. low-density lipoprotein receptor deficiency

b. pyruvate-6-kinase deficiency

c. alpha-cholesterase deficiency

d. angiotensionase II deficiency

e. atropinase deficiency

Answer:  a.  low-density lipoprotein receptor deficiency

Reference:  Norido, F., A. Zatta, C. Fiorito, et al.  1993.  Hematologic and biochemical profiles of selectively bred WHHL rabbits.  LAS.  43(4):319-323.

18.  Fish tuberculosis is caused primarily by which Mycobacterium species?


a.  M. tuberculosis and M. bovis

b.  M. avium and M. intracellulare

c.  M. wrairii and M. afipia

d.  M. marinum and M. fortuitum
Answer:   d.  M. marinum and M. fortuitum

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 490.

19.  What organ system is most often affected by primary tumors in the ferret?

a.  hemolymphatic

b.  endocrine

c.  reproductive

d.  digestive

e.  integument

Answer:  b.  endocrine

Reference:  Li, X., J.G. Fox and P.A. Padrid.  1998.  Neoplastic diseases in ferrets:  574 cases (1968-1997).  JAVMA.  212(9): 1402-1406.

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


a.  splenomegaly


b.  hepatomegaly


c.  marked parasitemia


d.  hemolytic anemia

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.

21.  What is the most prevalent cause of extraluminal esophageal obstruction in the cat?

a. aberrant right subclavian artery

b. double aortic arch

c. persistent right aortic arch

d. left aortic arch with right ligamentum arteriosum

Answer:  c.  persistent right aortic arch

Reference:  Johnson, E.H., C.E. Hotchkiss and S.E. Leland.  1996.  Surgical correction of an aberrant right subclavian artery in a cat.  CT.  35(6): 87-89.

22.  Which statement best describes the most common lesions seen with feline herpes virus (FHV-1) infection in neonatal kittens?

a. upper respiratory infection and glossitis with basophilic intracytoplasmic inclusion bodies

b. necrotizing pneumonia with eosinophilic intranuclear inclusion bodies

c. upper respiratory infection and conjunctivitis with eosinophilic intranuclear inclusion bodies

d. upper respiratory infection and glossitis with basophilic intranuclear inclusion bodies

Answer:  c.  upper respiratory infection and conjunctivitis with eosinophilic intranuclear inclusion bodies

Reference:  Feinstein, L., G.F. Miller and B.E. Penney.  1998.  Diagnostic exercise:  lethal pneumonia in neonatal kittens.  LAS.  48(2): 190-192.

23.  Canine lipid storage disease in fox terrier dogs is a model for Wolman’s disease in people.  Which statement best describes the condition in the dog?

a. high serum cholesterol, normal liver cholesterol, poorly developed skeletal muscle, corneal opacities, and small pale liver, spleen, lymph nodes and kidneys

b. high serum triglycerides, high liver cholesterol, poorly developed skeletal muscle, corneal opacities, enlarged yellow liver, enlarged pale spleen and lymph nodes and pale kidneys

c. high serum cholesterol, high liver triglycerides, poorly developed skeletal muscle, corneal opacities, enlarged yellow liver, small pale spleen, lymph nodes and kidneys

d. normal serum triglycerides, normal liver cholesterol, poorly developed skeletal muscle, corneal opacities, enlarged yellow liver, small pale spleen, lymph nodes and kidneys

Answer:  b.  high serum triglycerides, high liver cholesterol, poorly developed skeletal muscle, corneal opacities, enlarged yellow liver, enlarged pale spleen and lymph nodes and pale kidneys

Reference:  Hänichen, T., W. Breuer and W. Hermanns.  1997.  Lipid storage disease.  LAS.  47(3): 275-279.

24.  Which condition, formerly reported only in piebald hamsters, has recently been seen in wild type Syrian hamsters?


a.  aplasia of the left uterine horn


b.  ocular squamous cell carcinoma


c.  azoospermia


d.  polydactyly of forelimbs


e.  spina bifida

Answer:  a.  aplasia of the left uterine horn

Reference:  Halliday, L.C., R.M. Bunte, and J.E. Artwohl.  1998.  Aplasia of a uterine horn in two Syrian hamsters (Mesocricetus auratus).  CT.  37(6):90-91.

25.  Which neoplasm is considered the most commonly reported malignancy in guinea pigs?


a.  ovarian teratoma


b.  cutaneous trichofolliculoma


c.  lymphosarcoma


d.  mammary adenocarcinoma

Answer:  c.  lymphosarcoma

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

26.  Which organ is most commonly affected with spontaneous neoplasia in the aging gerbil?

a. heart

b. kidneys

c. liver

d. ovaries

e. testes

Answer:  d.  ovaries

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 199.

27.  Which herpesvirus does not produce a disease in monkeys that is similar to varicella?


a.  Delta herpesvirus


b.  chimpanzee herpesvirus


c.  Medicine Lake macaque virus


d.  Liverpool vervet monkey herpesvirus 

Answer:  b.  chimpanzee herpesvirus

Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 318.

28.  A small breeding colony of mice was estimated to have a 12.5% incidence of spontaneous rhabdomyosarcoma.  In most mouse strains, this tumor is very rare.  What is the nomenclature of the affected strain?

a. DBA/2

b. DBA/2 x A/J

c. (A/J x DBA/J)F1

d. (A/J x CBA/J)F1

e. A/J

Answer:  d.  (A/J x CBA)F1

Reference:  Davis, J.A., G.F. Miller and M.F. St. Claire.  1997.  Spontaneous rhabdomyosarcomas in (A/J x CBA/J)F1 mice.  CT.  36(1): 87-89.

29.  A virus classified in what viral family causes infectious pancreatic necrosis in salmonids?

a.  Iridoviridae

b.  Birnaviridae

c.  Rhabdoviridae

d.  Herpesviridae

Answer:  b.  Birnaviridae

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.

30.  Which statement is not true of ivermectin?

a. the antiparasitic action of ivermectin is through the stimulation of the release of gamma-aminobutyric acid (GABA) in GABA-ergic neurons

b. the antiparasitic action of ivermectin is through the inhibition of the release of

a. gamma-aminobutyric acid (GABA) in GABA-ergic neurons

b. newborn rodents are uniquely sensitive to the central nervous system toxicity of ivermectin

c. suckling rodents have an increased sensitivity to ivermectin due to an immature blood-brain barrier and a significant concentration of ivermectin in maternal milk

Answer:  b. the antiparasitic action of ivermectin is through the inhibition of the release of gamma-aminobutyric acid (GABA) in GABA-ergic neurons

Reference:  Skopets, B., R.P. Wilson, J.W. Griffith, et al.  1996.  Ivermectin toxicity in young mice.  LAS.  46(1):111-112.

31.  What pathologic finding was observed in a mouse diagnosed with eosinophilic polymyositis?


a.  parasitic infiltration of cardiac and skeletal muscle by Sarcocystis muris

b.  pale streaks observed grossly in both ventricles


c.  myocardial degeneration and fibrosis


d.  eosinophilic infiltration of the muscles of mastication


e.  a significant increase in the number of eosinophils in the bone marrow

Answer:  c.  myocardial degeneration and fibrosis

Reference:  Krugner-Higby, L.A., A.Gendron, T. Garland, et al.  1998.  Eosinophilic polymyositis in a mouse.  CT.  37(6):94-97.

32.  Which is not a louse which infects guinea pigs?


a.  Gliricola porcelli

b.  Paraspidodera uncinata

c.  Trimenoponon hispidicum

d.  Gyropus ovalis
Answer:  b.  Paraspidodera uncinata
Reference:  Laboratory Animal Medicine.  Fox, J.G., B.J. Cohen and F.M. Loew (eds). 1984.  Academic Press, Inc. New York.  Page 165.

33. What type of parasite is Hepatocystis kochi?

a.  trematode

b.  nematode

c.  cestode

d.  protozoan

Answer:  d.  protozoan

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

34.  Which simian retrovirus serotype is typically associated with retroperitoneal fibromatosis?

a. SRV 1

b. SRV 2

c. SRV 3

d. SRV 4

e. SRV 5

Answer:  b.  SRV 2

Reference:  Wang, Y. and M.E. Thouless.  1996.  Use of polymerase chain reaction for diagnosis of type D simian retrovirus infection in macaque blood.  LAS.  46(2):187-192.

35.  Hamster parvovirus (HaPV-1) is most closely homologous to which other rodent parvovirus on the basis of nucleotide sequencing?

a. minute virus of mice

b. mouse orphan parvovirus (MPV-1a)

c. H-1 virus of rats

d. rat virus

e. rat orphan parvovirus (RPV-1a)

Answer:  b.  mouse orphan parvovirus (MPV-1a)

Reference:  Jacoby, R.O., L.J. Ball-Goodrich, D.G. Besselsen, et al.  1996.  Rodent parvovirus infections.  LAS.  46(4):370-380.
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