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1.
Which of the following statements regarding simian retrovirus (S RV) is TRUE?

a.
SRV can be definitively diagnosed using the dot immunobinding assay (DIA).

b.
Humans can be infected with SRV.

c.
SRV is only transmitted via animal contact such as biting rather than passively through fomites.

d.
All SRV infected animals mount a detectable immune response.

e. Since latency of SRV is not a problem, PCR or viral isolation may serve as the sole means of detection.

2.
Zinc deficiency in goats has been reported to cause which of the following?

a.
A chronic wasting disease similar to Johne's disease seen in cattle.

b.
Symmetrical alopecia, weight loss and unthriftiniess.

c.
Dilatative cardiomyopathy.

d.
Placentitis leading to abortion in ewes.

e.
Neurological signs to include ataxia and paresis.

3.
The sphincter of Oddi can be found in what anatomic location?

a.
Cerebellum

b.
Cecum

e.
Pylorus

d.
Bileduet

e.
Innercar

4. A female Dorset-cross sheep developed labored respirations and was anorexic, weak, ataxic and febrile 15 days after implantation of a cardiac device. Necropsy revealed meningitis and vegetative endocarditis associated with the cardiac device. Choose the most likely etiology.

a.
Streptococcus suis

b.
Staphylococcus aureas

c.
Pseudomonas aeruginosa

d.
Kiebsiella pneumoniae

e.
Bordatella bronchiseptica

5.
Which nonhuman primate is most susceptible to experimental infection with Mycobacterium tuberculosis?

a.
Macaca fascicularis

b.
Macaca mulatta

c.
Chlorocebus aethiops

d.
Lemur cattii

e.
Loris loris

6.
When establishing a Herpes B-virus specific pathogen free colonies of macaques, which of the following present the greatest threat to the integrity of the program?

a.
Animals that tested positive by ELISA in initial screenings of the colony.

b.
Animals that tested positive by PCR at any time.

c.
Animals that were indeterminate on initial ELISA testing and positive on confirmatory testing.

d.
Animals that were negative on initial FLISA but seroconverted years later.

e.
Animals that were negative on initial ELISA but subsequently positive during the next month's testing.

7.
When comparing cardiovascular response to either etomidate or propofol in rhesus monkeys, which statement is most accurate?

a.
Animals experienced significant decreases in mean arterial pressure and heart rate when given either propofol or etomidate.

b.
Only propofol resulted in significant decreases in mean arterial pressure and heart rate.

c.
Both propofol and etomidate resulted in decreased cardiac output and stroke volume.

d.
Both propofol and etomidate caused significant changes in left ventricular diastolic pressure and total peripheral resistance.

e.
Etomidate causes significant reductions in mean arterial pressure in both humans and dogs.

8.
Which etiology has been associated with granulomatous pneumonia in the opossum with similar histological lesions previously described as endogenous lipid pneumonia?

a.
viral

b.
bacterial

c.
fungal

d.
foreign body

e.
auto immune mediated

9.
Choose the best model for Canale-Smith syndrome in humans.

a.
dy/dy mouse

b.
mdx mouse

c.
scid/scid mouse

d.
lpr mouse

e. bg/bg mouse

10.
Which breed of cat is prone to chronic, intermittent severe hemolytic anemia characterized by erythrocytic osmotic fragility?

a.
Siamese

b.
Abyssinian

c.
Persian

d.
Himalayan

e.
Manx

11. The Yaba monkey virus which causes subcutaneous tumors belongs to which genus in the Pox virus family?

a.
Orthopox

b.
Leponpox

c.
Molluscipoxvirus

d.
Yatapoxvirus

e.
Parapoxvirus

12. Diagnosis of salmonellosis requires isolation of the organism from a rectal swab,

stool culture or lesion site. Optimally, a recently passed, uncontaminated stool sample of

1-2 grams is rapidly placed in which media and incubated?

a.
MacConkey's

b.
Fetal bovine serum

c.
Selenite broth

d.
Brilliant green agar

e.
Salmonella/shigella agar

13. At necropsy of an Asian macaque, hyperemic, cauliflower-like masses were seen protruding from the gastric mucosa at the junction of the tundus and prepyloric regions. Choose the nematode most likely to have caused these lesions.

 a.  Nochtia nocti

b.
Molineus torulosus

c.
Ancylostoma duodenale

d.
Oesophagostomum sp.

e.
Strongyloides stercoralis

14. Which antigenic marker is useful in the diagnosis of tumors which contain mesenchymal cells?

a.
Desmin

b.
Glial fibrillary acidic protein

c.
S-l00 protein

d.
Myelin basic protein

e.
Vimentin

15.
The highly hepatotoxic effects of carbon tetrachloride in male rats can be reduced by which compound?

a.
Doxorubricin

b.
Betaine

c.
Luprelide

d.
Estrogen

e.
Methionine

16.
Choose the etiology of porcine postweaning multi systemic wasting synrome?

a.
Porcine circovirus 2

b.
Porcine parvovirus

c.
Porcine herpesvirus in combination with porcine circovirus 2

d.
Porcine circovirus 1

e.
Porcine circovirus 2 in combination with porcine parvovirus

17.
Which of the following is TRUE regarding encephalitozoonosis in rabbits?

a.
The etiology is Encephalizoon intestinalis.

b.
In naturally infected rabbits, the disease is primarily spread by the fecal-oral route.

c.
Almost all infected rabbits will develop clinical signs of the gastrointesinal and central nervous systems.

d.
Parasites are best demonstrated with Gram's Stain as gram positive rod shaped organisms.

e.
Encephalitozoon organisms are members of the phylum Apicomplexa.

18. A group of monkeys are exhibiting vomiting, severe abdominal pain, dehydration and blood stained feces. At necropsy a triad of lesions were found which included splenic necrosis or abcesses, mesenteric lymphadenopathy and ulcerative enterocolitis. The organism could only be grown using a cold enrichment strategy. Which of the following is the most likely cause of the disease in this group of monkeys?

a.
Shigellaflexneri

b.
Listeria monocytogenes

c.
Yersinia pseudotuberculosis

d.
Mycobacterium tuberculosis

e.
Streptococcus pneumoniae

19.
Ivermectin __________the release of GABA from nerve endings and __________ GABA binding to its receptor, which is on the postsynaptic membrane of an excitatory motor neuron in nematodes and the neuromuscular junction in arthropods.

a.
Inhibits, enhances

b.
Stimulates, inhibits

c.
Inhibits, blocks

d.
Stimulates, enhances

20.
Ferrets are very susceptible to______________but not susceptible to______________.

a.
Feline rhinotracheitis, canine hepatitis

b.
Feline panleukopenia, canine hepatitis

c.
Canine hepatitis, feline rhinotracheitis

d.
Canine distemper, feline panleukopenia

21.
This mouse strain is relatively resistant to ectromelia.

a.
BALB/c

b.
DBA/2

c.
C57BL/6

d.
C3H

e.
DBA/l

22.
Syphacia obvelata, the mouse pinworm, has a life cycle that is direct and completed in how many days?

a.
11 - l5 days

b.
23 - 25 days

c.
1- 3 days

d. Immediately 

e.  40 - 45 days

23.
Transmission of Hemobartonella muris in the rat occurs by which vector?

a.
Laelaps echindninus

b.
Hoplopleura pacifica

C.
Xenopsylla sp.

d.
Polyplax spinulosa

e.
Radfordia ensifera

24.
Characteristically, rats with Mycoplasma pulmonis infections develop signs of pneumonia at which point post-infection?

a.
2-4 weeks

b.
3-6 months

c.
4-6 weeks

d.
Greater than 6 months

e.
1-3 days

25.
Choose the rat strain which has an unusually high incidence of carcinomas of the bladder and ureter.

a.
BUF/N

b.
F344

c.
BN/Bi

d.
ACI

e.
LEW

26.
A breeding colony of hamsters experienced a higher than normal death rate in the weanling groups. On necropsy, the most consistent findings included ileal hyperplasia and focal to segmented necrosis of the crypt epithelium. Given these indications, what is the most likely diagnosis?

a.
Bacterial enteritis

b.
Lymphocytic choriomeninigitis

c.
Viral enteritis

d.
Cestodiasis

e.
Intestinal lymphoma

27.
Guinea pigs which are naturally infected with this disease, develop a neurological syndrome characterized by meningitis and hindlimb paralysis.

a.
Cytomegalovirus

b.
Streptococcus pneumoniae

c.
Toxoplasma sp..

d.
LCM virus

e.
Encephalitozoon sp.

28.
Which genus of fungi cause adiaspiromiycosis in meadow voles, ground squirrels and deer mice?

a.
Emmonsia

b.
Paraspididora

c.
Trichophyton

d.
Microsporum

e.
Torulopsis

29.
Which species is most susceptible to infection with Listeria monocytogenes?

a.
Gerbils

b.
Multimammate rat

c.
Meadow vole

d.
Ground squirrel

e.
Chinchilla

30.
When placing vascular prosthesis in the abdominal aorta of rabbits, which of the following will reduce neurological deficits produced by ischemia?

a.
Use a teflon prostheis rather than a polyurethane implant.

b.
Induce a mild hypothermic state during the surgery.

c.
Administer heparin peri-operatively.

d.
Cross clamp the aorta at the level of the iliac bifurcation.

e.
Maintain a mean arterial blood pressure greater than 40.

31. Which of the following statements concerning myxomatosis in rabbits is TRUE?

a. The natural host of the disease are rabbits in the genus Lepus.
b. The principal mode of transmission is by sexual contact.

c. Myxomatosis is caused by a pox virus in the Orthopox genus.

d. Infection of rabbits in the genus Oryctolagus, usually results in fibromas usually on the legs or feet which resolve over 4-6 months.

e. Myxomatosis is endemic on four continents: South America, North America, Europe and Australia.

32. Spontaneous gastric carcinomas occur in high proportion in this species and has a distinct preponderance in the adult females.

a. Sigmodon hispidus

b. Rattus rattus

c. Spermophilus beecheyi

d. Cynomys ludovicianus

e. Suncus murinus
33. Syrian hamsters pups infected with parvovirus exhibit which striking lesion?

a. Prolapsed rectums

b. Corneal opacification

c. Discoloration andloss of incisor teeth

d. Hindlimb paralysis

e. Muscle fasciculations

Answer:  C

Reference:  Natural and Experimentally Induced Infection of Syrian Hamsters with a newly Recognized Parvovirus, Besselsen, DG et al, Laboratory Animal Science 49:3, page 308-312.

34. Which of the following is TRUE regarding murine parvoviruses?

a.
Infant mice are more permissive hosts for MPV- 1 a.

b.
MVM usually causes an acute, self limiting infection.

c.
Humoral immunity to one parvovirus confers protection against other parvoviruses.

d.
Genome regions coding for non structural proteins of MVM and MPV- 1 a are divergent.

e.
Murine parvovirused belong to the family Reoviridae.

35.
What combination provides the most stability for long-term storage of blood?

a.
heparin and sodium oxalate

b.
sodium citrate and heparin

c.
heparin and dextrose

d.
sodium citrate and dextrose

e.
acid-citrate-dextrose solution

36.
High concentrations of daidzein and genistein may alter study results of estrogenicity. How would these compounds be classified?

a.
Amino acids

b.
Polyunsaturated fats

c.
Vitamins

d.
Phytoestrogens

e.
Long chain fatty acids

37.
At necropsy, a chicken presented with swollen sciatic and brachial nerves. What is the most likely etiology?

a.
Herpesvirus

b.
Retrovirus

c.
Adenovirus

d.
Pox virus

e.
Picomavirus

38.
What is the best anthelmintic treatment to eradicate cutaneous capillariasis in Xenopus species?

a.
Topical ivermectin

b.
Systemic iv ermectin

c.
Fenbendazole

d.
Levamisole

e.
Thiabendazole

39.
A colony of research turtles exhibited signs of lethargy, hemiplegia and necrotic lesions on the carapace. At necropsy, most organs showed signs of necrosis and histologically, operculated eggs were present. What caused this problem?

a.
Spirorchus parvus

b.
Porcephalus sp.

c.
Sfrongyloides fullborni

d.
Capillaria hepatica

e.
Ophidascaris sp.

40.
Name the protozoal parasite of fish which causes white spot disease.

a.
Edwardisiella ictaluri

b.
Ichihyosporidiosis sp.

C.
Myxosoma cerebralis

d.
Henneguya sp.

e.
Ichthyophthirius multifilis

EXPERIMENTATION

1.  Which of the following has been suggested as a possible cause of embryo lethality in the tattered-Hokkaido (Td ho) mouse?

a.
situs inversus

b.
embryonic hematopoiesis defect

c.
stem cell mutation

d. post-natal hypothyroidism

e. congenital anemia 

2.  A recent study revealed that N4-nitro-L-arginine methyl ester (L-NAME) was very effective in preventing NSAID-induced duodenal injury in rats. By what mechanism did this agent protect the GI tract?

a.
topical protectant

b.
localized buffer action

c.
gastric proton pump inhibitor

d.
preemptive blockade of nitric oxide synthase

e.
inhibition of H+/K+ ATPase in parietal cells

3.  Which of the following antigen delivery methods has been found to be useful in eliciting a systemic and mucosal immune response in rabbits against infection with Pasteurella multocida?

a.
aerosol droplet

b.
alginate microspheres intranasally

c.
intradermal gold bead injection (gene gun)

d.
intramuscular multocida toxin (PMT)

e.
subcutaneous potassium thiocyanate extract of P. multocida 

4.  Administration of certain test articles by gavage to rats may elicit a stress response in a volume-dependent manner. For this reason, it has been suggested that dose volumes for gavage administration in the rat should generally not exceed ____ ml/kg.

a.
5

b. 10 

c. 15

d.
25
e.
28

5.  Real time PCR is gaining popularity in laboratory animal medicine diagnostics due to its ability to detect minute amounts of nucleic acid from adventitious agents and for studying gene expression. What is the other terminology used for this procedure?

a.
fluorogenic 5' nuclease PCR

b. reverse transcriptase (RT) PCR

c. Southern blot hybridization quantitative competitive

d.  PCR-ELISA

6.
Which of the following analgesic regimens was recently found to attenuate both the physiologic and behavioral manifestations of surgically induced pain in ferrets?

a.
oral ibuprofen suspension

b.
intramuscular oxymorphone

c.
epidural morphine

d.
intravenous buprenorphine

e. oral carprofen 

7.  In the development of diagnostic assays for detection of monkey B virus, it has recently been demonstrated that a specific herpes virus antigen is superior to and safer. than Herpes simplex 1 when used in an ELISA-based assay. Which herpes virus is this antigen derived from?

a.
Herpes varicella

b.
Herpes simplex 2

c.
Epstein Barr virus

d. Herpesvirus papio 2

e. Herpes tamarinus

8.  A gastric ulcer model of Helicobacter pylorj infection that is induced with acetic acid has been established in what species?

a.
Syrian hamster

b.
Mongolian gerbil

c.
Cotton rat

d.
Rattus norvegicus

f. Sinclair minipig 

9.  Which of the following mouse strains is the most sensitive and most common MPTP rodent model used in the study of Parkinson's disease?

a.
C57BL/6

b.
BALB/c

c.
DBA/2

d.
C3H/Hen

e.
CD-1

10.  The collection of ileal fluid samples by use of a T-piece cannula has been associated with a high rate of complications and is not considered a viable technique in what animal species?

a.
pig

b.
rabbit

c.
cat

d.
dog

e.
horse

11   Which of the following two factors have been shown to have an effect on the detection of Mouse Parvovirus I by serologic testing and PCR analysis?

a.  age and sex 

b.  weight and sex 

c.  strain and weight

d.  age and weight 

e.  strain and age

12.  A new animal model for analysis of craniofacial growth that utilizes a procedure for laryngotracheal separation has been developed in what species?

a.
sheep

b.
goat

c.
pig

d.
dog

e.
baboon

13.  B-mode ultrasound has been used as an effective tool to study pregnancy in guinea pigs. Which of the following parameters is most useful to estimate the gestational age of the guinea pig when using this imaging method.

a.
umbilical artery flow

b.
crown-to-rump length

c.
biparietal diameter

d.
cardiac size

e.
resistance index of placental blood flow

14.  The NSO myeloma commonly used in the production of monoclonal antibodies was derived from what mouse strain?

a.
C3H

b.
C57BL/6

c.
ICR

d.
BALB/c

e.
C57BL/2

15.  The HAT medium has been used to select fused myeloma cells.  What is the function of the HAT component aminopterin?

a. Purine precursor

b. Enzyme for the salvage pathway

c. Pyrimidine precursor

d. Blocks normal nucleotide synthesis 

16. Which of the following species has been most commonly used for polyclonal antibody production?

a.
mouse

b.
rabbit

c.
chicken

d.
goat

e.       pig

17.  Which of the following animal models of muscular dystrophy is deficient in the protein merosin which is manifested as a congenital defect?


a.         dy+/dy+ mouse

b.
mdx mouse

c.
xmd dog

d.
dystrophic hamster

f.       myd mouse

18.  A recent study established that mild hypothermia combined with aortic occlusion time of <40 minutes is sufficient to afford protection from ischemic injury to the spinal cord in the rabbit. The term "mild hypothermia" is defined as which of the following temperature ranges?

a.
<250C

b.
25 to 280C

c.
28 to 320C

d.
32to350C

e.
35to380C

19.  The pallid (pa) mouse has a severe genetic deficiency of serum apha1 proteinase inhibitor and is a spontaneous model for what human disease?

a.
Guillan-Barre syndrome

b.
emphysema

c.
congenital porphyria

d.
Hermansky-Pudlak syndrome

e.
vitiligo 

20.  The rhesus monkey (Macaca mulatta) has been studied as an animal model of genetic galactocerebrosidase deficiency also known as globoid cell leukodystrophy. Which of the following is the eponym for this disease?

a.
lysosomal storage disease

b.
Gaucher's disease

c.
Niemann-Pick type A

d.
Krabbe disease

e.
Wiskoff-Aldrich syndrome

21.  Chronic use of propofol solution for multiple minor procedures in rabbits has been associated with what primary side effect?

a.
respiratory depression

b.
bradycardia

c.
hypersalivation

d. severe hypotension

e. seizures 

22.  In the evaluation of injectable anesthetics for major surgical procedures in guinea pigs, which of the following anesthetic regimens has been found to be MOST reliable?

a.
ketamine

b.
tiletamine-zolazepam/detomidine

C.
tiletamine-zolazepam/medetomidine

d.
ketamineidetomidine

e.
ketamine(xylazine

23.  Which of the following is NOT a validated animal model of neuropathic pain?

a.
Chungmodel

b.
Bennett model

c.
Seltzer model

d.
Herzog model

24.  A cardiac imaging technique which provides a one-dimensional record over a certain period of time and allows assessment of motion and calculation of functional parameters is which of the following?

a.
B-mode sonography

b.
M-mode sonography

c.
MicroCT imaging Pulsed Doppler sonography

d.
Dual energy X-ray absorptiometry

25.  A significant effect on the pathogenesis of experimentally induced murine pneumococcal pneumonia has been associated with which of the following experimental manipulations?

a. pre-challenge fasting

b. inoculum vehicle used 

c. method of anesthesia 

d. duration of exposure

e. positioning of the animal

26.  Which of the following experimental surgical techniques can be used to secure a catheter to the serosal intestinal wall for studies requiring intestinal access?

a. Thiry-Vela method

b. Olbe technique

c. Eck fistula

d. Heidenhain enterostomy 

e. Witzel tunnel technique 

27.   For what primary purpose are Judidris catheters used in experimental research?

a.
coronary angiography

b.
bile duct access and sampling

c.
cerebral arterial pressure measurement

d.
gastrostomy placement

e.
renal blood flow measurement

28.   Which of the following euthanasia methods has been shown to have the least effect on liver metabolism in studies involving rats?

a.
barbiturate overdose

b.
C02 asphyxiation

c.
C02/02 asphyxiation

d. decapitation

e. isoflurane followed by exsanguinations 

29.   Commercially available sodium pentobarbital formulations can cause which of the following adverse effects when administered W to New Zealand white rabbits?

a.
perivascul& tissue damage

b.
hemolysis

            c.
spasmodic movement

d.
liver necrosis

e.
cecal stasis

30.
In studies utilizing stereotactic proeedures, the point at which the interaural line crosses the midsaggital plane is defined by which of the following terms?

a.
bregma

b.
lambda

c.
stereotactic zero

d.
parietal intersect

e.
occipital intersect

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

a.
Insulin-dependent Diabetes Mellitus

b.
Non4nsulin-dependent Diabetes Mellitus

c.
Analbuminemia

d.
Mucopolysaccharidosis type VII

e.
Fucosidosis

32.  Which of the following are successful cryoprotectants used for long-term storage of embryos?

a. dimethyl sulfoxide 

b. ethylene glycol 

c. erythritol

d. all of the above 

e. none of the above all of the above

33.   Lumbar sympathectomy is the operation of choice for which of the following disease conditions?

a.
Gaucher's disease

b.
Huntington?s disease

c.
Lafora's disease

d.
Raynaud’s disease

e.
Pompe's disease

34.  Which of the following rat strains/stocks has hereditary diabetes insipidus which is carried as an autosomal semirecessive trait?

a.
Zucker

b.
Brattleboro

c.
Long-Evans

d.
ACI

e.
Gunn

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

a.
type I (alpha)

b.
type II (beta)

c.
power (1-alpha)

d. none of the above

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

a.
hamsters

b.
rabbits

c.
dogs

d.
marmosets

e.
rats

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

a.
trypan blue

b.
alizarin red

c.
Berlin blue

d.
acridine orange

e.
Congo red

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

a.
Yersinia pestis

b.
Lassa virus

c.
Toxoplasma gondii

d.
Schistosoma spp.

e.
Leishmania donovani

39.  Which of the following animals DOES NOT exhibit a T-Iymphocyte deficiency?

a. Black Pied Danish cattle

b. Nude mouse

c. Nude rat

d. Hairless guinea pig

e. Nude hamster

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

a.
Corriedale sheep

b.
Southdown sheep

c.
Gunnrat

d.
indigo snake

LABORATORY ANIMAL BIOLOGY (JANUARY 2001)

1.
According to Napier and Napier there are three suborders of NHPs. Select the single best answer:

a.
Prosimii, Tarsioidea, and Anthropoidea

b.
Saimiri, Platyrrhini, Catarrhini

C.
Atelinae, Cebinae, Aotinae

d. Cebidae, Callitrichidae, and Hominidae

2.
Chickens are commonly used to produce polyclonal antibody to conserved mammalian proteins due to their evolutionary distance from mammals. Chicken antibody does not react with mammalian IgG or rheumatoid factor, which may reduce the incidence of false positive reactions in immunologic assays. The lack of cross-reactivity to mammalian IgG has led some immunologists to refer to the principal immunoglobulin ofchickensas

a.
 IgM

b.
IgA

c.
IgK

d.
IgY

3.
In the guinea pig diet an excess of Ca or P will increase the animal to maintain homeostasis.

a.
Magnesium

b.
Iron

c.
Manganese

            d.   Potassium

4.
The order Caudata is composed of: (Select the single best answer)

a.
salamanders


b    toads


c.   platanna


d.   salmonids

5.
Catyrrhini is a/an _______ of primates that includes old world monkeys, apes, and man. (Select the single best answer)

a.
suborder

b.
infraorder

c.
family

d.
superfamily

e. subfamily 

6.
Squirrel monkeys have a rather high requirement for dietary __________, about 200 ug per day. Deficiencies of this vitamin in pregnant monkeys are associated with megaloblastic anemia, low birth weight infants, and stillbirths.

a.
iron

b.
zinc

c.
folic acid

d.
cobalt

e.
manganese

7.
Which of the following is NOT a common behavior exhibited by squirrel monkeys?

a.
aunting behavior

b.
penile display

c.
males active in rearing young

d.
females have a short estrous cycle

e.
births usually occur at night 

8.
The mean gestation period for the ferret is ____ days.

a.
44

b.
42

c.
46

d.
36

e.
32

9.
Which of the following is NOT a 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.

10.
Which of the following sets of characteristics best describe old world monkeys?

a.
Platyirhine, ischial callosities, opposable thumbs, nails rather than claws

b.
Catarrhine, no ischial callosities, most have an Os penis, some with prehensile tails

c.
Catarrhine, opposable thumbs, ischial callosities, no truly prehensile tail

d.
Catarrhine, no opposable thumbs, no isehial callosities, no cheek pouches

e.
Platyirhine, no cheek pouches, no callosities, most have an Os penis, some with prehensile tails

11.  Which of the following animals have lymph nodes that are histologically unique in that there is an inversion of the cortex and medulla, with germinal centers located centrally rather than peripherally?

a.
Dog

b.
Horse

c.
Cat

d.
Cow

e.
Pig

12.  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

g. Evening of third day after discharge 

13.  The woodchuck belongs to which of the following taxonomic families?

a.
Scuiridae

b.
Muridae

C.
Cricetidac

d.
Caviidae

h. Chinchillidae 

14.  Hemolytic anemia in sheep is often caused by a dietary excess of what mineral?

a.
copper

b.
zinc

c.
iron

d. manganese

e. folic acid 

15.  What is the genus and species of the nasal leech found in the upper respiratory tract of OW monkeys and occasionally, humans?

a.
Oesophagostomum bificum

b.
Dinobdella ferox

c. Rhinophaga papionis

d. Pneumonyssus simicola 

16.  Which of the following most correctly describes the differentiating feature of the guinea pig thymus from that of most other murid rodents (i.e. rats, mice).

a.
It as three lobes instead of two

b.
It does not sensitize helper T-cells

c.
It does not atrophy with advancing age

d.
It is not organized into lobules

e.
It surrounds the trachea

17.  The classification of amyloid is based on the type of protein deposited. Primary amyloidosis is composed of which of the following?

a.
heavy-chain segments from immunoglobulins

b.
light-chain segments from immunoglobulins

c. proteins from its precursor serum amyloid-A

d. proteins from an acute phase reactant produced by the liver 

18.  Nonhuman primates that have a restricted environment without sufficient environmental stimulation may develop behaviors that are aberrant. Aberrant behaviors that are exaggerations of behaviors normally seen in free-ranging conditions are best described as which of the following.

a.
Quantitatively aberrant

b.
Qualitatively aberrant

c.
Socially aberrant

d.
Non-socially aberrant

e.
Noneoftheabove

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

a.
1

b.
2

c.
3

d.
4

e.
5

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

a.
5

b.
10

c.
15

d.
20

e.
25

21.  Which of the following correctly describes the typical location and classification of Torulopsis pintolopesii in the guinea pig?

a.
Ileum; protozoan

b.
Stomach; fungus

c.
Duodenum; nematode

d.
Ascending colon; bacteria

e.
Cecum; bacteria

22.
Which of the following best describes the musculature of the rabbit esophagus.

a.
3 layers- 2 smooth, 1 striated

b.
3 layers- all smooth

c.
2 layers- both striated

d.
2 layers- both smooth

f. 3 layers- all striated 

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

a.
Absence of a menace response.

b.
Incoordination.

c.
Ability to perform the extensor postural thrust reaction.

d.
Paresis associated with sciatic nerve paralysis.

e.
A hypermetric patellar reflex.

24.  What is the scientific name (genus and species) of the laboratory opossum which is also known as the South American opossum?

a.
Monodelphis domestica

b.
Monodelphis virginianus

c.
Marmosa mitis

d.
Dideiphis virginiatus

e.
Dideiphis domestica

25.  When female mice are housed together in small groups (4-5) without a male present, there is an increase in the incidence of spontaneous pseudopregnancy. This effect of pheromones on reproduction is known as:

a.
Whitten Effect

b.
Bohr Effect

c.
Lee-Boot Effect

d.
Thompson Effect

e.  Bruce Effect 

26.  A deficiency in which of the following vitamins has been shown to make rats

vicious?

a.
A

b.
Thiamine

c.
C

d.
D

e.
E

27.  Which of the following represents the unique social system displayed by pine voles?

a.
eusociality

b.
conditioned breeding

c.
antisociality

d.
cooperative breeding

e.
coordinated breeding 

28.  Where is the major site of hematopoiesis in the fish?

a.
bone marrow

b.
liver

c.
spleen

d.
kidney

e.
thymus

29.  Which of the following is NOT a characteristic of New World monkeys?

a.
A tympanic bull a formed by an expanded rniddle ear.

b.
The presence of cheek pouches.

c.
The absence of ischial callosities.

d.
The absence of a sigmoid flexure of the colon.

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

30.  The Xenopus laevis (African clawed frog) belongs to which one of the following

families?

a.
Pipidae

b.
Salientidae

c.
Ranidae

d.
Bufonidae

e.
Xenodae

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

a.
Wall space

b.
Coverings

c.
Temperature ranges

d.
Manipulata

e.
Mirrors

32.  An investigator wants to study the complement cascade, using mice as an animal model. You inform the investigator that which of the following strains of mice are deficient in the C5 fraction of complement?

a.
CBA/CaJ

b.
A/J

c.
BALB/cByJ

d.
NZB

e.
DBA/CaJ

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

a.
Humans and guinea pigs

b.
Pigs and guinea pigs

c.
Pigs and ruminants

d.
Ruminants and carnivores

e. Carnivores and humans 

34.  Cerebral hemorrhage and death in fetal hamsters can result from the deficiency of which of the following vitamins?

a.
A

b.
B12

c.
C

d.
D3

e.
E

35.  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 

36.
The length of gestation in sheep averages _____ days. The adrenal glands of fetal sheep are inactive until approximately _____ days of gestation.

a.
128; 110

b.
147; 110

c.  147; 125 

d.  151; 140

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

a.
electrical impedance of vaginal mucus

b.
volume of vaginal mucus

c.
turbidity of vaginal mucus

d.
color of vaginal mucus

e.
sex skin swelling

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

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

b.
pigs produce a larger number of offspring per pregnancy

c.
pigs lack endogenous retroviruses

d.
pigs are the appropriate size to be organ donors

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

a.
SAMP1

b.
SAMP6

c.
SAMP8

d.
SAMR1

e.
SAMR4

40.   Which of the following 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

RESOURCE MANAGEMENT

1.   Animal Biosafety Level _____ practices, containment equipment, and facilities are recommended for activities involving nonhuman primates or any animals experimentally infected or inoculated with SW.

a.
1

b.
2

c.
3

d.
4

2.  In accordance with the AWA, if the attending veterinarian exempts a dog from exercise requirements because of health, condition or well-being, such exemptions must be documented and reviewed by the attending veterinarian at what frequency, unless it is a result of a permanent condition.

a.
weekly

b.
30days

c.
90 days

d. semi-annually

e.
once a year

3.  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%

4.  According to the Guide, how often should small animals, such as rodents, on fluid restriction be weighed?

a.
Daily

b.
Twice daily

c.  Every other day

d.
At least once a week

e.
Twice weekly

5.  What is the type of diet formulation that guarantees a certain level of basic nutritional ingredients according to the nutritional requirements for the species such that the level of amino acids, fats, carbohydrates, vitamins, and minerals remain relatively constant, but the basic ingredients making up the diet may vary from mix to mix.

a. Open formula diet

b. Closed formula diet

c. Chemically defined diet

d. Semi-purified diet

e. Certified diet

6.  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

7.  The threshold of light intensity producing retinal injury in albino rats was 130-270 lux for 12 hours a day. The most current Guide recommends what illumination level for albino rats?

a.
40 lux at the position of the animal at midcage

b.
400 lux (37 ft-candles) about 1.0 m above the floor

c.
between 130 and 325 lux at the cage level

d.
325 lux (30 ft-candles) about 1.0 m above the floor

e.
None of the above

8.  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

9.  Which of the following statements 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

10.  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

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

a.
NSF, National Sanitation Foundation

b.
OSHA, Occupational Safety and Health Administration

C.
ANSI, American National Standards Institute

d.
NSC, National Safety Council

e.
NSF, National Safety Foundation

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

a.
Column B

b. 
Column C

c.
Column D

d.
Column E

13.  As you acclimate amphibians from their shipping containers to their aquariums, a

maximum temperature change of
should be followed.

a.
l0C per hour

b.  20C per hour

c.
10C per 2 hours

d. 20C per 2 hours 

14.  In a recent article, the analgesic effectiveness of Acetaminophen and Buprenorphine, by various routes of administration, were tested in rats. Which of the following is true regarding their efficacy?

a. There were significant increases in paw withdrawal latency time after    

      parenteral administration of both Acetaminophen and Buprenorphine.

b. There were significant increases in paw withdrawal latency time after 

      administration of Acetaminophen in the drinking water at 360mg/kg/day.

c. There were significant increases in paw withdrawal latency time after  

                   administration Acetaminophen in the drinking water at 60Omg/kg/day.

d. There were significant increases in paw withdrawal latency time after 

      administration Buprenorphine in the drinking water at 0.6mg/kg/day.

e. There were significant increases in paw withdrawal latency time after 

      administration Buprenorphine in the drinking water at 1 .6mg/kg'day.

15.  In accordance with the USDA Animal Care Resource Guide issued on April 14, 1997, Principle investigators must provide a written narrative of the sources consulted to determine whether or not alternatives exist to which procedures?

a.
procedures involving all regulated animal species

b.
procedures involving all animals in USDA categories B-E

c.
procedures using nonhuman primates

d.
procedures that may cause pain or distress

e.
Procedures that may result in the death of experimental animals 

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

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

b.
Cultures and stocks, pathological wastes, human blood and blood products, sharps, animal waste

c.
Cultures and stocks, pathological wastes, human blood and blood products, sharps, animal waste, isolation wastes

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

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

17.  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

18.  All of the following have been reported in animals exposed to excessive noise levels

EXCEPT:

a.
audiogenic seizures

b.
reduced fertility

c.
eosinophilia

d.
increased serum cholesterol

e.
decreased adrenal weights

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

a.
purified

b.
open formula

c.
natural ingedient

d.
chemically-defined

e.
closed formula

20.  Demodectic mites in mice reside not only in the general epidermis but also in which of the following locations?

a.
excretory ducts of sebaceous glands associated with hair follicles

b. secretory and excretory portions of ceruminous glands of the ear canal & meibomian glands

c. stratified epithelia of the oral cavity, tongue, and esophagus 

d. preputial and clitoral glands

e. all of the above

f. all of the above

21.  IAW the 1993 AVMA Panel on Euthanasia, which of the following is the correct order of preference of inhalant anesthetics used for euthanasia of small animals?

a.
isoflurane, enflurane, methoxyflurane, halothane, ether

b.
halothane, enflurane, isoflurane, methoxytlurane, ether

c.
enflurane, halothane, methoxyflurane, isoflurane, ether

4. methoxyflurane, halothane, ether, enflurane, isoflurane 

22.  According to the 1993 AVMA Panel on Euthanasia, with an animal in the chamber, an optimal flow rate of C02 should displace at least what ___ % of the chamber volume per minute.

a.
20%

b.
45%

c.
60%

d.
70%

   e. 
  85%

23.  Which of the following statements is FALSE regarding ferret reproductive biology?

a. Ferrets are induced ovulators and may remain in heat up to 6 mos. if not bred.

b. During nonbreeding season, spermatogenesis ceases and gonads decrease in 

    size.

c. Male ferrets have an os penis and the female vulva swells notably at estrus.

d. Unlike other mustelids, the breeding season of ferrets is not light dependent.

e. None of the above are false. 

24.  What is the scientific name of the Siberian polecat?

a.
Mustel aputorious

b.
Mustela eversmanni

c.
Mustela nigripes

d.  
Mustela vison

25.  The principal filter medium used in conventional filter tops is?

a.
Dacron®

b.
Gore~Tex®

c.
Reemay®

d.
polypropylene

26. The 8 hour time weighted average (TWA) established by the ACGIH for human exposure to ammonia and C02 is ________ and _______ respectively.

a. 20; 4,000 ppm

b. 25; 5,000 ppm

c. 25;400 ppm

d. 30; 500 ppm

27.  Intracage air speed, at locations occupants are likely to encounter should be ______ in a VCS.

a. < 25 lfpm

b. < 50 lfpm

c. 50-75 lfpm

d. 75-100 lfpm

28.  A component of environmental enrichment that may be beneficial in preventing bone decalcification in pregnant and lactating marmosets is?

a.
waxmoth larvae

b.
gummabones

c.
acacia gum

d.
cherry wood feeder

29.  Most all macaque species used in research are currently listed in which Appendix of

CITES?

a.
Appendix I

b.
Appendix II

c. Appendix III

d. none of the above 

30.  HR 3514 was recently signed into law by President Clinton. What does this new law do?

a.
Establishes the Elizabeth R. Griffin (died of Herpes B in 1997) Research Foundation to promote safety in animal research.

b.
Mandates that the USDA have oversight of and responsibility to inspect primate sanctuaries, regardless of whether they are open to the public.

c.
Establishes funding for the Great Ape Project.

d.
Provides for the placement in sanctuaries of chimpanzees no longer used in research.

31.  Potential drugs for human acute renal failure are often tested in an animal model of renal ischemia/reperflision injury. Analgesics are often not given after surgery because of concerns that they would alter renal function. What was the result of a recent article where the authors tested whether postoperative analgesia would alter animal health or affect the degree of renal injury?

a.
Buprenorphine should not be given after renal isehemia-reperfusion surgery and had no effect on animal model health.

b.
Buprenorphine should be given after renal isehemia-reperfusion surgery and improved animal health without interfering with the model.

c.
Buprenorphine may decrease the specificity of testing for drugs that reduce or treat renal injury.

d.
Buprenorphine has no effect onm the testing specificity for drugs that reduce or treat renal injury.

32.  In a recent article the authors attempted to improve the environment of mice on wire bottom cages by using synthetic gauze pads. What was the outcome?

a.
Body weight gain, food consumption increase, decreased clinical signs

b.
Body weight loss, food consumption decrease, increased clinical signs

c.
No change to body weight gain, food consumption, or clinical signs

d.
No change to body weight gain, clinical signs, and clinical pathology with a decrease in food consumption

33.  According to a recent article, the human formulation of sodium pentobarbital, Nembutal, will cause significant hemolysis in rabbits because it contains which of the following agents?

a.
10% ethanol

b.
40% propylene glycol

c.
sterile water

d.
both a and b 

34.  In a recent study comparing EEG recordings in anesthetized rabbits, which of the following anesthetic protocols provided a loss of the toe pinch reflex:

a.
Telazol

b.
Telazol and ketamine

c.
Telazol and xylazine

d.
ketamine and midazolam

35.  In a recent study evaluating the value of TV as an enrichment for NRPs found?

a.
TV is a valued commodity and highly elastic

b.
TV is not a valued commodity and is inelastic

C.
TV is a valued commodity but inelastic

d.
TV is not a valued commodity and highly elastic 

36.  Television provided to individually housed rhesus monkeys appears to be a:

a.
good positive reinforcer

b.
weak positive reinforcer

c.
good positive reinforcer for some but not all monkeys

d.  good negative reinforcer 

37.  The laboratory-cultured cuttlefish genus and species name is?

a.
Sepia officinalis

b.
Ambystoma tigrinum

c.
Coturnix Coturnixjaponica

d.
Bandicota savilei

38.  Cuttlefish are believed to be benthic animals. What is the definition of benthic?

a.

slow moving

b.

afraid of the light

c.

solitary

d.

bottom-dwelling 

39.  In which of the following species is C02 euthanasia NOT an acceptable method of euthanasia IAW the AVMA Panel?

a. birds

b. reptiles

c. fish

d. dogs

40.  In a recent article the authors found injectable ____________ to be an effective and reliable method for euthanasia of Homarus americanus.

a. HCI

b. KCl

c. NaCl

d. CaCl

e. KMnO4

