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CLINICAL LABORATORY ANIMAL MEDICINE AND SURGERY

1.  Which of the following is the disease process in Basenji dogs characterized by an intermittent course of anorexia, diarrhea, vomiting, and weight loss?

a. Exocrine pancreatic insufficiency

b. Giardiasis

c. Food allergy

d. Immunoproliferative enteritis

e. Small intestinal bacterial overgrowth

2.  What is the most likely disease and causative agent in an animal inwhich necropsy results reveal severe thickening of the descending colon?

a. Pseudotuberculosis, Corynebacterium kutscherii
b. Transmissible Murine Colonic Hyperplasia, Citrobacter freundii (rodentium)

c. Murine leprosy, Mycobacterium lepraemurium
d. Klebsiellosis, Klebsiella pneumoniae
3.  This organism is a rickettsial agent found on erythrocytes and/or free in plasma and can be transmitted by Polyplax serrata.  The organism may also convert asymptomatic mouse hepatitis virus infection into a fatal disease.  Other mouse viruses which may be potentiated are Lymphocytic Choriomeningitis Virus and Lactic Dehydrogenase-elevating Virus.

a.  Hemobartonella muris

b.  Eperythrozoon coccoides

c.  Rickettsia rickettsii

d.  Rickettsia tsutsugumashi

4.  Which of the following is a selective, specific, and potent (2-adrenergic receptor agonist that has been used successfully as a sedative/analgesic agent in a variety of domestic and non-domestic animals?  (Note:  the inconsistency of the anesthetic plane induced by intravenous administration precludes it from being used alone to sedate Rhesus macaques).

a. Atipamezole

b. Xylazine

c. Detomidine

d. Ketamine

e. Medetomidine

5.  Which of the following parasites may act as a passive vector of mousepox?

a.  Polyplax serrata

b.  Ornithonyssus bacoti
c.  Myobia musculi

d.  Psoregates simplex

6.  Which of the following is the treatment of choice for hyperadrenocorticism in ferrets?

a. Adrenalectomy

b. Ketoconazole therapy

c. Mitotane therapy

d. Hypophysectomy

7.  Which of the following causes a severe and massive intravascular coagulopathy in rabbits?

a. Myxoma virus

b. Pleural effusion disease/infectious cardiomyopathy virus

c. Rabbit  pox

d. Rabbit hemorrhagic disease virus

8.  Which of the following statements regarding hypovitaminosis C in guinea pigs is TRUE?  

a. The guinea pig is able to synthesize ascorbic acid from glucose via the glucuronic pathway in times of need.

b. Guinea pigs are genetically deficient in l-gulonolactone oxidase.

c. The main effect of hypovitaminosis C in guinea pigs is defects in bile acid synthesis.

d. Ascorbic acid turnover in the guinea pig is relatively constant with stable tissue concentrations and storage.  

9.  Regarding parvovirus infection in mice, which of the following statements is TRUE?

a. Genomic regions coding for the capsid sequences of minute virus of mice (MVM) and mouse parvovirus (MPV-1a) are almost identical, whereas the nonstructural proteins are divergent.

b. Infant mice are more permissive hosts than are adults for minute virus of mice (MVM) infection, whereas mouse parvovirus (MPV-1a) replication is equally or more efficient in adult mice.

c. Both minute virus of mice (MVM) and mouse parvovirus (MPV-1a) cause acute, self-limiting infections.

d. Humoral immunity provides protection against heterotypic parvoviruses.

10.  Which of the following anesthetics are associated with adynamic ileus, peritonitis, morbidity, and death after intraperitoneal administration in the rat and hamster?

a. Urethane

b. Tribromoethanol

c. Chloral hydrate

d. (-chloralose

11.  Which of the following statements best describes simian retrovirus Type D (SRV/D)?

a. The virus is endemic in several species of Asian macaques and is associated with retroperitoneal and subcutaneous fibromatosis.

b. The virus is endemic in several species of African macaques and is associated with giant cell pneumonia, lymphoma, and encephalitis.

c. The occurrence of seronegative but viral positive infection is uncommon.

d. Viral tropism is predominantly in CD4+ T lymphocytes and macrophages.

12.  What is the causative agent of pseudotuberculosis in rats?

a.   Corynebacterium pseudotuberculosis

b.   Corynebacterium kutscherii

c.   Yersinia pseudotuberculosis

d.   Mycobacterium avium

13.  The eggs of Aspicularis tetraptera are resistant to desiccation and many disinfectants when laid.  These eggs require ________ day(s) incubation to become infective.

a. <1

b. 6-7

c. 7-9

d. 9-12

e. 12-15

14.  Ammonium magnesium phosphate and ____________ crystals are the major causes of turbidity in rabbit urine.

a. biurate

b. calcium oxalate monohydrate

c. calcium oxalate dihydrate

d. calcium carbonate

15.  Which treatment for Rauschtineria citelli had the greatest effect on lowering the prevalence of egg shedding in the California ground squirrel?

a. praziquantel orally

b. metronidazole in drinking water

c. ivermectin pour-on

d. piperazine sulfate in drinking water

e. fenbendazole oral paste

16.  A 13 year old castrated male Rhesus monkey had a clinical course characterized by weight loss, malaise, and anorexia.  Laboratory work-up revealed anemia, hyperproteinemia, and hypergammaglobulinemia with a prominent M spike in the gamma globulin region.  This information suggests ____________.

a. simian parvovirus infection

b. simian retrovirus infection

c. plasma cell dyscrasia

d. diabetes mellitus

e. Bertiella studeri infection 

17.  Two electrolyte abnormalities consistent with diarrhea and  anorexia are____________.

a. hypokalemia and hyperchloridemia

b. hyperkalemia and hypochloridemia

c. hypochloridemia and hyperproteinemia

d. hyperproteinemia and hyperkalemia

18.  Noninvasive laryngoscopy of anesthetized 20g mice was accomplished by Hastings, et al. using a (an) ___________.

a. opthalmoscope

b. flexible endoscope

c. tracheostomy

d. pediatric otoscope

e. percutaneous needle and retrograde entubation

19.  A litter of 10-12 day old rat pups presented with runting, rough discolored hair coats, and perineal scalding & soiling.  Which of the following is the most likely causative agent?

a. Staphylococcus spp.

b. Enterococcus spp.

c. Cryptococcus spp.

d. Proteus spp.

e. Spironuculeus spp.

20.  A dog instrumented with a flow probe placed around the left renal artery was removed early from a study.  Because of marked progressive decrease in renal blood flow (RBF), the animal was sacrificed.  The cause of the decreased RBF was determined on necropsy to be due to ___________.

a. displacement of the flow probe

b. constriction of the renal artery

c. renal artery thrombosis

d. iatrogenic cause (failure to remove holding ligatures)

21.  Oropharyngeal infection induced by anaerobic bacteria, leading to fatal septic thrombophlebitis of the internal jugular vein and pulmonary embolic abcesses, describes ____________ syndrome.

a. Hashimotos

b. Kartageners

c. Lemierres

d. Werdnig-Hoffman

e. Schultz-Dale

22.  A form of lymphoma which mimics dermatitis, progressing from a patch or plaque to nodules or tumors is known as___________.

a. Mycosis fungoides

b. Epstein-Barr lymphoma

c. Acute lymphoblastic leukemia (ALL)

d. Molluscum contagiosum

e. Furunculosis

23.  Limulus polyphemus have been successfully maintained at Notre Dame for up to 24 months.  The sea salt content of the tanks is maintained at __________ parts per thousand, and the animals are fed __________.

a.   5-10, ground hamburger

b. 32-35, salmon

c. 300-400, cooked spinach

d. 300-400, canned cat food

24.  A Rhesus macaque in quarantine presented with a nonpainful, multilobulated, firm subcutaneous mass surrounding the phalanges of the third digit of the left foot.  A pasty white fluid was obtained from the lesion.  A positive Von Kossa’s stain suggested a presumptive diagnosis of____________.

a. hypercalcemia of malignancy

b. tuberculosis

c. nocardiosis

d. calcinosis circumscripta

e. botriomycosis with Splendori-Hoeppli

PATHOLOGY

25.  Which of the following, along with endotoxins that stimulate intestinal secretions, comprise the main virulence factors associated with E. coli diarrhea in the intial weeks of life in the mouse?

a. exotoxins

b. specific surface fimbriae

c. nonspecific brush border membranes

d. surface immunoglobulins

26.  A recent report described an infectious disease in a colony of Syrian hamsters in which neonates had incisor abnormalities and testicular atrophy when inoculated with low doses of the organism.  At high doses, neonates had a lethal multi-systemic hemorrhagic disease.  What is the etiologic agent?

a. Hamster parvovirus

b. Hamster papovavirus

c. CAR bacillus

d. Sendai virus

e. Lymphocytic choriomeningitis virus

27.  What is the etiologic agent of enterotoxemia in rabbits?

a.   Clostridium difficile

b.   Clostridium spiroforme

c.   Clostridium perfringens

d.   Clostridium cocleatum

28.  Young weanling Wistar rats develop the following clinical signs:  a mucopurulent nasal discharge and red tears.  At necropsy, gross lesions consist of pulmonary consolidation and fibrinopurulent pleuritis and pericariditis.  What is the most probable etiological agent?

a.   Corynebacterium kutscheri

b.   Mycoplasma pulmonis

c.   Streptococcus pneumoniae

d.   Pasteurella pneumotropica

29.  Choose the correct statement regarding Cottontail Rabbit (Shope) papillomavirus:

a. Neoplastic transformation only occurs in epidermis-bearing hair follicles.

b. Papillomatosis occurs most frequently as a natural disease of the wild hare in the Eastern United States.

c. Transmission of the virus may occur by vectors such as the flea.

d. Characteristic skin tumors may occur anywhere on the body including the oral cavity.

30.  Recently, an outbreak of measles in a Japanese macaque colony resulted in a 21% mortality rate.  Which of the following are pathognomonic for simian measles virus infection?

a. Conjuntivitis and leukocytosis

b. Hepatomegaly and increased liver enzymes

c. Acute renal failure and anuria

d. Erythematous maculopapular rash and multinucleated syncytial cells in the lungs

31.  Infection of mice with Serpulina hyodysenteriae is the most frequently utilized and well-described small animal model of swine dysentery.  Which of the following has been proven as a virulence factor of the organism?

a. Lipopolysaccharide-like moiety

b. Bacteriophage

c. Motility

d. (-hemolysin

e. Intracellular adhesion molecule

32.  Which of the following statements is TRUE regarding experimental infection of two-week old gerbils with cilia-associated respiratory bacillus?

a. The gerbils became moribund within 48 hours with mortality reaching 75%.

b. Clinical signs of hunched posture, respiratory distress, and anorexia were apparent within two weeks.

c. Gerbils could not be colonized by CAR bacillus and remained seronegative.

d. Gerbils exhibited no clinical signs, but histologically had tracheitis and bronchitis.

33.  The severity of disease induced by the enterohemorrhagic strains of E. coli is due to the production of which of the following.


a.  exotoxins


b.  shiga-like toxin I or II


c.  aflatoxins


d.  proteases


e.  endonucleases

34.  Which of the following is a stain used to demonstrate the proteoglycan content of cartilage matrix?

a.
Toluidine blue

b.
VonKossa's

c.
Methylene violet

d.
Perl's

e.
Ame's

35.  Which of the following etiologic agents is a common cause of epizootic pneumonia in guinea pigs resulting in high mortality, inappetence, dyspnea, and ocular/nasal discharge?  (Note:  this organism is spread by direct contact, fomites and respiratory aerosols and may be introduced to the guinea pig colony via rabbits, cats and dogs.)

a.
Streptococcus zooepidemicus
b.
Bordetella bronchiseptica
c.   Streptococcus pneumoniae
d.
Chlamydia psittaci
e.   Clostridium piliforme
36.  Which of the following trematodes is primarily associated with inducing blindness in fish?

a.
Diplostomum spp.

b.
Uvulifer ambloplitis
c.
Clinostomum marginatum
d.
Sanguinicola spp.

e.
Crepidostomum spp.

37.  Salmonella and Shigella are bacterial agents that cause enteric disease in nonhuman primates.  Which of the following best represents the two anatomical locations in which Salmonella and Shigella localize, respectively? 

a.
Ileum, colon

b.
Duodenum, ileum

c.
Colon, ileum

d.
 Ileum, jejunum

38.  Which of the following stains is used to detect melanin in histopathology slides?

a.
Periodic Acid Schiff

b.
Perls' Stain

c.
Alcian blue

d.
Giemsa

e.
Fontana Stain

39. Which of the following diseases are not associated with aging in hamsters?

a.
Arteriolar nephrosclerosis

b.
Amyloidosis

c.
Atrial thrombosis

d.
Polycystic liver disease

e.
Spontaneous Hemorrhagic Necrosis of the Central Nervous System

40.  Which of the following is not considered one of the common age-related diseases in rats?

a.   Chronic progressive nephropathy

b.   Polyarteritis nodosa

c.   Radiculoneuropathy

d.   Cystic ovaries

e.   Myocardial degeneration

ANIMAL EXPERIMENTATION

1.  A transgenic mouse carrying the poliovirus receptor gene, Jic:IQI-TgN(PVR)21Rin, was developed as a replacement for nonhuman primates in the neurovirulence testing of poliovirus vaccines. How was the transgenic mouse created?

a. Pronuclear injection

b. Retroviral vector

c. Embryonic stem cells

d. Directed mutation or “knockout”

2.  The ability of a test to correctly identify those individuals who do not have the disease is known as what?

a. Sensitivity

b. Specificity

c. Positive Predictive Value

d. Negative Predictive Value

3.  Plasma cholinesterase activity is a sensitive indicator of exposure to cholinesterase inhibitors.  What tissue is primarily responsible for the synthesis of plasma cholinesterase?

a. Circulating red blood cells

b. Bone marrow

c. Spleen

d. Liver

e. Kidney

4.  According to the 1993 Report of the AVMA Panel of Euthanasia, chloral hydrate is conditionally acceptable as a euthanasia method in what animal?

a. Canine

b. Fish

c. Swine

d. Birds

e. Amphibians

5.  Hereditary canine spinal muscular atrophy, an autosomal dominant condition, is a model for the human disease amyotrophic lateral sclerosis (ALS).  In which breed of dog does this condition occur?

a. Golden retriever

b. Brittany spaniel

c. West Highland white terrier

d. Labrador retriever

e. Basenji

6.  The ICCVAM has recently validated the Murine Local Lymph Node Assay as an alternative for assessing a chemical’s/compound’s potential for what effect?

a. Allergic Contact Dermatitis

b. Oncogenicity

c. Immunosuppression

d. Pyrogenicity

e. Mutagenicity

7.  What is the mode of inheritance of Waardenburg's Syndrome in the feline model?

a. Autosomal recessive

b. Autosomal dominant

c. Sex-linked recessive

d. Sex-linked dominant  

8.  What is the minimum amount of water restriction time necessary for rats to acquire the lever-pressing response.

a. 7 hours

b. 14 hours

c. 21 hours

d. 24 hours 

e. 28 hours

9.  The chinchilla is an animal model for otologic and vestibular research.  Collection of large volumes of blood (3 ml) can be made from what location?

a. Femoral vein

b. Lateral tail vein

c. Cephalic vein

d. Transverse sinus

f. Retro-orbital sinus

10.  The DEBR rat has been used as a model of what human condition?

a. Emphysema

b. Cataracts

c. Epilepsy

d. Alopecia

e. Glomerulonephritis

11.  Due to oncogenic properties, which of the following anesthetic agents should only be used for terminal procedures?

a. Ethyl carbamate

b. Tribromoethanol

c. Alpha-Chloralose

d. Chloral hydrate

e. Etomidate

12.  Which of the following statements is false about Canine Lipid Storage Disease?

a.  Serum cholesterol is normal and liver cholesterol is elevated

b.  Serum triglycerides is elevated and liver triglycerides is normal

c.  Principal histological finding is lipid-containing macrophages

d.  Adrenal calcification seen in humans is a common finding in dogs

13.  What is the most popular approach for hypophysectomy in the rodent?

a. Transauricular

b. Transsphenoidal

c. Retropharyngeal

d. Transtemporal

e. Parapharyngeal

14.  What is the term used to describe a graft between genetically dissimilar animals of the same species?

a. Autograft

b. Isograft

c. Allograft

d. Xenograft

e. Orthograft

15.  A single injection of ethylnitrosourea (ENU) in pregnant rabbits on day 18 of gestation results in a high percentage of tumors in what organ of the offspring by 3.3 months? 

a.   Liver

b.   Kidney

c.   Lung

d.   Brain

e.   Adrenal

16.  The KHC rabbit and the WHHL rabbit have been used to study hypercholesterolemia.  What has a high incidence in the KHC rabbit, but has only rarely been seen in the WHHL rabbit?

a. Fatty plaques in the aorta

b. Medial calcification in the aorta

c. Xanthomas of the digital joints

d. Coronary atherosclerosis with stenosis

17.  Which of the uncommon rodent models of diabetes is not a model of hyperinsulinemia?

a. Psammomys

b. Acomys

c. Phodopus

d. Mystromys

18.  In the gene structure of eukaryotic cells there are sequences called exons.  What best describes the function of the exon?

a. Enhances gene expression

b. Codes for gene expression

c. Non-coded sequence with no function

d. Promotes gene expression

e. Represses gene expression

19.  Which of the features of the human secondary Sjogren’s syndrome has not been demonstrated in the murine model?

a. Rheumatoid arthritis

b. Keratoconjunctivitis sicca

c. Systemic lupus erythematosus

d. Scleroderma

e. Lymphadenopathy

20.  What statistical method is used to analyze continuous data with a normal distribution?

a. Kruskal-Wallis

b. Chi Square

c. Mann-Whitney

d. ANOVA

21.  Protamine sulfate with a charge of +21 is the only FDA approved agent for reversal of heparin anticoagulation.  What effect is seen by changing protamine’s charge to +18?

a. Inactivates the protamine

b. Selectively inhibits factor IIa more than factor Xa

c. Selectively inhibits factor Xa more than factor IIa

d. Inhibits both factor Xa and IIa, but more toxic than standard protamine

e. No difference in effect from standard protamine 

22.  What method of euthanasia is unacceptable for use in fish?

a. Barbiturates

b. Carbon dioxide

c. Tricaine methanesulfonate

d. Benzocaine

e. Decapitation

23.  Due to overgrowth of other bacteria, Vancomycin-Polymixin-Trimethoprim has been included in a selective media to grow what fastidious organism?

a. Shigella

b. CAR bacillus

c. Yersinia

d. Helicobacter

e. Lawsonia

24.  A technique for performing intravenous injections in neonatal mice has recently been described.  In this technique, injections are made into which vascular structure?

a. Superficial temporal vein

b. Lateral tail vein

c. Jugular vein

d. Retroorbital sinus

e. Transverse sinus

25.  What was the only anesthetic regimen that provided an adequate depth of anesthesia for over one hour in mice?

a. Tribromoethanol

b. Ketamine/Acetylpromazine

c. Pentobarbital

d. Telazol/Xylazine (7.5/45 mg/kg)

e. Telazol/Xylazine (45/7.5 mg/kg)

26.  Omeprazole has been used in research for what function?

a. Macrophage inhibitor

b. Calcium channel blocker

c. Proton pump inhibitor

d. Antitumor activity

e. Neuromuscular blocker

27.  What is the term used to describe a strain of mice that has been developed by backcrossing the nuclear genome from one strain into the cytoplasm of another?

a. Consomic

b. Conplastic

c. Congenic

d. Coisogenic

e. Recombinant Congenic

28.  What is the only animal model of epidemic keratoconjunctivitis?

a. Mustela putorius furo

b. Cavia porcellus

c. Sigmodon hispidus

d. Oryctolagus cuniculus

e. Canis familiaris

29.  Colyte has been shown to increase survival in CFTR knockout mice by what mechanism?

a. Antimicrobial

b. Bronchodilator

c. Laxative

d. Diuretic

e. Nutritional supplement

30.  Animal models of Parkinson’s disease can be induced by administration of various compounds including all of the following except:

a. 6-hydroxydopamine

b. 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine

c. Scopolamine

d. Methamphetamine

31.  Syntex Adjuvant Formulation (SAF) is an adjuvant that has been developed for potential use in humans.  It contains the component muramyl dipeptide.  What is muramyl dipeptide?

a. Surfactant

b. Emulsifier

c. Polymer

d. Oil

e. Bacterial cell wall component

32.  What statement is false about the effect of anesthetic agents on rat coagulation assays?

a. Prothrombin time was unaffected by ketamine/xylazine, but prolonged by urethane

b. Activated partial thromboplastin time was significantly prolonged by urethane

c. Thrombin time was significantly prolonged by ketamine/xylazine

d. Thrombin time was unaffected by urethane

33.  A group of B6SJLF1 mice received intraperitoneal injections of 5 IU of equine chorionic gonadotropin (eCG) followed by 5 IU of human chorionic gonadotropin (hCG) 48 hours later.  When is the optimum time after hCG administration to collect oocytes?

a. 8 hours

b. 12 hours

c. 16 hours

d. 21 hours

e. 24 hours

34.  A murine hypothermia model for influenza virus infection has been reported.  Which of the following choices represents the smallest drop in body temperature from which animals did not recover (i.e., was determined to be the fatal hypothermia temperature)?

a. 30 °C

b. 32 °C

c. 34 °C

d. 36 °C

35.  Tribromoethanol must be carefully prepared and stored to prevent decomposition into which irritant byproducts?

a. formaldehyde and dibromic acid

b. acetaldehyde and tribromyl ethyl ether

c. dibromacetic aldehyde and hydrobromic acid

d. ethyl carbamate and bromine

36.  DNA fingerprinting has been used for the genetic monitoring of inbred strains of rats and mice.  DNA samples are digested with restriction enzymes to yield short sequences that typically have fewer than 65 base pairs.  These short sequences are known as:

a. Minisatellites

b. Microsatellites 

c. Exons

d. Introns

37.  Rhesus macaques display a social structure with the most prominent female group known as the alpha matriline.  Classification of experimental animals according to their social rank is known as what level of measurement or scale?

a. Ranked

b. Nominal

c. Interval

d. Ordinal

e. Sectual

38.  Decapitation of conscious rodents is an acceptable method of euthanasia when scientifically justified by the investigator and approved by the Institutional Animal Care and Use Committee.  What statement best describes the effect noted with use of carbon dioxide as an anesthetic agent on cholinergic parameters in the rat prior to decapitation?

a. Statistically significant increase in acetylcholine and decrease in acetylcholinesterase.

b. Statistically significant decrease in acetylcholine and increase in acetylcholinesterase

c. Statistically significant increase both in acetylcholine and acetylcholinesterase

d. Statistically significant decrease both in acetylcholine and acetylcholinesterase

e. No statistically significant change in either acetylcholine or acetylcholinesterase

39.  Although there are differences in lipid metabolism between avian and mammalian species, birds have been used to study atherosclerosis.  What has been the most extensively studied susceptible species?

a. Japanese quail

b. White Carneau pigeon

c. Broad-breasted turkey

d. Show Racer pigeon

e. New Hampshire Chicken

40.  What is the term used when a transgene is present only on one chromosome of a homologous pair?

a. Heterozygous

b. Unizygous

c. Semizygous

d. Hemizygous

e. Transzygous 

LABORATORY ANIMAL BIOLOGY
1.  The thermoneutral zone of mice varies with strain and with conditioning.  Which of the following temperature ranges best describes the thermoneutral zone of mice?

a. 2.0 - 31.0 °C

b. 29.6 – 30.5 °C

c. 37.0 – 39.1 °C

d. 28.4 – 31.5 °C

2.  Estrus is suppressed in mice housed large groups due to pseudopregnancy or diestrus.  This phenomenon is known as the _______ effect.

a. Blandau

b. Bruce

c. Lee- Boot

d. Schwartzmann 

3.  Mice are social animals in which pheromones serve as a principle means of  communication.  Two broad categories of pheromones important in murine behavior are _______ and ________.

a.   Primary and secondary

b.   Primer and releaser

c.   Promoter and initiator
d.   Extrusional and secretory
4.  Steno’s gland is found in the ___________ of rats.

a. Common bile duct

b. Maxillary recess

c. Vaginal vault

d. Pharyngeal recess, instead of palantine tonsils

5.  Certain insecticides (halogenated hydrocarbons), air deodorizing chemicals, and softwoods are capable of ___________ hepatic microsomal enzymes of rats. 

a. Inhibiting

b. Binding

c. Inducing

d. Converting

6.  Choose the correct statement.  Female rats have the following anatomic structures:

a. Convoluted cerebrum, foramen of Magendie, limiting ridge, and tonsils

b. Non convoluted cerebrum, duplex uterus, unipapillate kidney

c. Non convoluted cerebrum, tonsils, pyriform uterus, multipapillate kidney

d. Convoluted cerebrum, gall bladder, limiting ridge, and duplex uterus

7.  Syrian hamsters are excellent models of induced teratogenesis.  The optimal time for study of the development of teratogenic processes in the pups is on which day of pregnancy?

a. Day six

b. Day eight

c. Day ten

d. Day four

8.  Syrian hamsters are more sensitive to the metabolic effects of _________ than are some other laboratory animals, and are very resistant to ___________.

a. Estrogens, androgens

b. Androgens, estrogens

c. Morphine, corticosteroids

d. Corticosteroids, morphine

e. Parathyroid hormone, ketamine

9.  Common stocks of guinea pigs include the Duncan-Hartley and Hartley varieties; two common inbred strains of guinea pigs are strains ________.

a. Four and nineteen

b. BUF and ACI

c. Thirteen and two

d. English and Abyssinian

10.  Guinea pig placentation is of the ____________ type.

a. Epitheliochorial

b. Endotheliochorial

c. Hemoendothelial

d. Hemochorial

11.  Two commonly used criteria for weaning guinea pigs are __________.

a. a 150 gm limit or a 21 day limit

b. an 8 cm crown to rump length or a  0.75 cm radio-carpal length

c. a 180 gm limit or a 21 day limit

d. a 10 cm crown to rump length or a 1.25 cm radio-carpal length

12.   _________ are very susceptible to Yersinia  pestis infection and therefore have been used in routine plague diagnostic work, including vaccine trials and virulence studies.

a. Chinchillas

b. White-tailed rats

c. Ground squirrels

d. Whistle pigs

e. Multimammate rats

13.  Gerbils are commercially available from several vendors.  An example of an inbred strain of gerbil is the ___________.
a. TAC/Furth
b. CSH/crl
c. TAC:Furth
d. MON/Tum
14.  When transferring rabbit kits to a foster dam one should select which of the following management strategies?
a. Add younger rabbits to an older litter
b. Add older rabbits to a younger litter
c. Only litters of the same age can be co-mingled with success 
d. Foster rearing is highly unreliable, with only a 15-20 % success rate 
15.  Rabbits have four types of papillae on their tongues.  These include ___________.
a. Stellate, vallate, foliate, fungiform, 
b. Vallate, foliate, fungiform, filiform
c. Stellate, fungiform, filiform, fusiform
d. Fungiform, fusiform, vallate, cuniform
16.  Select the correct statement concerning the rabbit urogenital system.
a. Rabbit renal tubules cannot be separated with the basement membrane intact.
b. In the rabbit most of the glomeruli touch the renal surface.
c. The number of glomeruli in the rabbit kidney increases after birth.
d. Unlike humans, rabbits have a complex renal medulla which accounts for their high urine-concentrating ability.

17.  The most life threatening infectious agent(s) of random source cats which is (are) typically manifested during the first week after arrival to a research environment is (are) _________.
a. Feline respiratory disease complex (feline herpes and calici viruses)
b. Feline pneumonitis (chlamydia)
c. Feline diarrhea and enteritis syndrome (reo and rota viruses) 

d. Feline panleukopenia (parvo virus)

18.  A bitch with dystocia may have developed uterine inertia.  As many as ______ oxytocin injections can be administered to stimulate uterine activity.  What is the recommended dosage of oxytocin in this circumstance?
a. 2; 10-15 U, im or iv

b. 3; 5-10 U, im or iv
c. 5; 1-5 U, im or iv
d. no limit, as this drug is very safe; 1-5 U, im or iv
19.  Necropsy of a recently acquired puppy by a research institution revealed pathognomonic renal cortical hemorrhages with necrotic centers.  This lesion is most likely the result of infection with _________.
a. Dioctophyma renale

b. Canine herpesvirus
c. Canine parvovirus
d. Canine adenovirus I
20.  The ascorbic acid requirement for growing 3 kg Rhesus monkeys is ________ milligrams per kilogram of body weight.
a. 15
b. 25
c. 50
d. 75

21.  Bimanual rectal palpation is a technique used to ______________ in macaques.
a. Detect gastric dilatation and volvulus 
b. Determine pregnancy
c. Manipulate the urinary bladder for catheterization
d. Retract the rectum following rectal prolapse
22.  Gestation in the rhesus and cynomolgus monkeys is approximately ________ days.
a. 150-165
b. 160-175
c. 170 185
d. 164-186
23.  Callitrichids possess __________ on their digits.
a. Both falcula and ungula
b. Falcula
c. Ungula
d. Neither falcula or ungla
24.  Callitrichid ovaries are characterized by the accumulation of __________in the subcortical stroma throughout life.
a. Oopherous vacuoles
b. Luteal bodies
c. Corpora albicans
d. Follicular nevi
25.  For young growing chickens, the calcium and phosphorus should be in a ratio of _________.
a. 1:2
b. 2:1
c. 3:1
d. 1:3
26.  A recent study by Verinaud, et al, investigated lymphoid organ alterations in mice exposed to Trypanosoma cruzi and corona viruses simultaneously.  Which response best describes the findings of these investigators?

a. Mice showed greatest mortality due to corona virus infection alone

b. Mice showed greatest mortality when exposed to T. cruzi only

c. Mice showed the least mortality when both agents were present

d. Mice showed greatest mortality when both pathogens were present

27.  An outbreak of measles occurred among Old World nonhuman primates at an NIH facility in 1996.  The source of the outbreak was most likely ___________.

a. A worker

b. A break in quarantine procedures

c. Due to a visit by school children on a field trip

d. Contamination due to a nearby (same building) measles exposure experimental protocol

28.  Vertebral abnormalities associated with mutation in the fitness 1 (422  6513) locus of mice were varied.  However all hemizygous mutant mice demonstrated the vertebral malformation known as _________.

a. Lordosis

b. Kyphosis

c. Scoliosis

d. Spondylosis

29.  Pregnancy toxemia of ferrets is of what type?

a. Vascular

b. Obstructive

c. Hormonal

d. Metabolic

30.  Lymphocytic sub-populations in the blood and lymphoid tissues of normal kittens between 1 and 90 days of age were compared.  Postnatal thymopoiesis in the domestic cat favors production of mature ___________ lymphocytes.

a. CD+8

b. CD+4

c. NK cells

d. B5+

31.  The life span of Saimiri species is approximately __________.

a. 15 yr

b. 18 yr

c. 21 yr

d. 25 yr

32.  The total level of cortisol in squirrel monkeys is more than 10 times that in humans.  In squirrel monkeys what percentage of cortisol exists as free hormone?

a. >30 %

b. <30 %

c. 4-6 %

d. 10-15 %

33.  Sepia officianalis is a benthic cephalopod.  “Benthic” refers to _____________.

a.   gender--they are hermaphroditic

b. water column habitat

c. respiration--oxidative coupling is silicon based

d. energy metabolism--they require a high intake of copper

34.  A case description of a salamander afflicted with white “cottony-like” growth on its body was found to be _________ and is most likely caused by __________.

a. Chromomycosis; exposure to environmental toxicants (heavy metals)

b. Saprolegniasis; exposure to high water temperature

c. Aspergillosis; exposure to exogenous corticosteroids

d. Furunculosis; stress and resultant high endogenous epinephrine concentration

35.  Regarding well-being of nonhuman primates, Harris, et al., considered which of the following choices to be the most currently acceptable measure of well-being of nonhuman primates?

a. Measures of cortisol and ACTH

b. Reproductive success 

c. Body weight and physical condition

d. All of the above

36.  Propofol (Diprovan), an alkylphenol anesthetic agent, was found to be an inappropriate agent for measurement of __________ in Rhesus monkeys by Hom, et al.

a. Hematologic parameters

b. Cardiovascular parameters

c. Cholesterol

d. Triglycerides

e. Uricase

37.  According to Belanger, et al., what nutritional aid benefited senescent SHR rats?

a. Powdered feed

b. Laxatives in drinking water

c. Vitamin K

d. Ethanol in liquid diet

38.  Taiwanese Lan-Yu (TLY) miniature pigs are characterized as being dark black with a heavy coat.  This breed of mini pig is noted for their small ___________.

a. Eyes

b. Ears

c. Feet

d. Heart size

39.  A recent article by Hill,et al., describes the occurrence of _________ in two lines of transgenic mice, B6,CBA-TgN(CD3E)26Cpt and B6,SENCARB-TgN(pk5prad1).

a. Enterobius spp 
b. Radfordia affinis
c. Polyplax serrata
d. Demodex musculi
e. Hymenolepsis nana
40.  The Siberian polecat does not appear to develop __________.

a. Hypothyroidism

b. Hyperestrogenism

c. Aleutian disease

d. Hypercortisolism

LABORATORY ANIMAL RESOURCE MANAGEMENT

1.  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%

2.  What are the two most common gaseous contaminants derived from the intracage accumulation of animal wastes? 

a.
Carbon monoxide and ammonia

b.
Carbon dioxide and methane

c.
Nitrogen and methane

d.
Carbon dioxide and ammonia

e.
Methane and ozone

3.  Which commonly found chemical in water is well-tolerated by non-hibernating lung-breathing adult amphibians, but is lethal to larval stages and aquatic amphibian species?

a.   Iodine

b.   Chlorine

c.   Selenium

d.   Fluoride

e.   Ozone

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

a.
1

b.
2

c.
3

d.
4

e.
5

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

a.
Dog

b.
Rat

c.
Cat

d.
Rabbit

e.
Large Animal

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

a.
Apodemus agrarius
b.
Rattus spp.

c.
Clethrionomys glareolus
d.
Microtus pennsylvanicus
e.
Peromyscus maniculatus
7.  In the Code of Federal Regulations (CFR), Title 9, Chapter 1, Subchapter A, Part 1, "study area" is defined as any building room, area, enclosure, or other containment outside of a core facility or centrally designated or managed area in which animals are housed for more than ____________ hours.

a. four

b. six

c. eight

d. ten

e.   twelve
8.  Indoor housing of kittens and pups is often complicated by respiratory disease in these colonies.  Vaccination can prevent much of the respiratory disease but the "most critical factor is _________________."

a. nutrition

b. age at weaning

c. environmental control

d. good nursing care

9.  As you acclimate amphibians from their shipping containers to their aquariums, a maximum temperature change of __________ should be followed.

a. 1 °C per hour

b. 2 °C per hour

c. 1 °C per 2 hours

d. 2 °C per 2 hours

10.  According to part 3 of the Animal Welfare Act, not more than _______ adult non-conditioned cats may be housed in the same primary enclosure. (Select the single best answer)

a.   3

b.   6

c.   9

d.   12

11.  In order of decreasing cost and durability, you rank the following cage products for purchase consideration for your mouse racks: (Select the single best answer)

a.   polystyrene, polycarbonate, polypropylene

b.   polycarbonate, polystyrene, polypropylene

c.   polypropylene, polycarbonate, polystyrene

d.   polycarbonate, polypropylene, polystyrene

12.  Which of the following factors is least likely to affect the level of statistical confidence of a quarantine program that 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

13.  Which of the following agents 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
14.  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

15.  Which of the following nonparasitic, astigmatid, permanently soft-bodied mites 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

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

a. 100

b. 10

c. 5

d. 50

e. 500

17.  Used as an alternative to the RODAC plate method for monitoring animal facility sanitation, a bioluminescent monitoring device utilizes which of the following enzymes to detect ATP?

a.   luciferin-luciferinase

b.   adenosine-adenophosphase

c.   lysosomal tranferase

d.   myosomase

18.  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?  (Recall that 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

19.  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

20.  The Animal Care Panel was the organization which eventually became the:

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

b.   USDA Animal Plant Health Inspection Service (APHIS)

c.   American Association for Laboratory Animal Science (AALAS)

d.   American Society of Laboratory Animal Practitioners (ASLAP)

e.   Scientist’s Center for Animal Welfare (SCAW)

21.  In 1962, the precursor of the Guide for the Care and Use of Laboratory Animals 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

22.  Good Laboratory Practice Standards 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

23.  Which of the following organizations 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

24.  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

25.  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

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

a.   female

b.   male

c.   both sexes excrete equal amounts

27.  Which of the following organizations established performance certification criteria for biological safety cabinets?

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

28.  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

29.  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
30.  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 Compartment

31.  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

32.  What group of compounds constitutes the largest portion of identifiable synthetic organic contaminants of drinking water?  (Note:  they are found in virtually all drinking water that has been treated with chlorine.)

a.   chlorinated phenols

b.   trihalomethanes

c.   aldehydes

d.   chlorofluorocarbons

33.  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

34.  Which of the following 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

35.  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%

36. 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

37.  The etiologic agent of cat scratch disease is:

a.   Bordetella henselae

b.   Capnocytophaga canimorsus
c.   Bartonella henselae
d.   Rochalimaea henselae
e.   Dysogonic-fermenter 2-like organism

38.  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

39.  According to a recent study, rats housed in solid bottom cages (as compared to rats housed in hanging wire cages) exhibited an increase in which of the following?

a.
locomotor activity

b.
food intake

c.
grooming activity

d.
diastolic blood pressure

e.
rate of weight gain

40.  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
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