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1. Which of the following dietary manipulations prevented hormone-refractory prostate cancer in Lobund-Wistar rats?

a.
Moderate caloric restriction

b.
Dietary supplementation with soy protein isolate with high isoflavones 

c.
Dietary supplementation with casein protein isolate

d.
Dietary manipulations do not alter prostate cancer development or progression

e.
Dietary 4-hydroxyphenylretinamide
2. 
A squirrel monkey presents with weight loss, jaundice, and clinical chemistry values consistent with pancreatitis.  Post mortem examination revealed nematodes in the pancreatic ducts.  What is the most likely etiology?

a. 
Trichuris spp.

b. 
Ascaris lumbricoides

c. 
Athesmia foxi

d. 
Trichospirura leptostoma

e. 
Pterygodermatites alphi

3.
Which of the following drug classes are sedative hypnotics, have a very narrow therapeutic window, and significant side effects in hamsters and gerbils?

a.  
α2-adrenergic agonists

b.  
Neuroleptics

c.  
Barbiturates

d.  
Dissociative agents

4.
Which of the following animals is an important laboratory animal model for study of the hepatitis B virus of humans?

a. Didelphis virginiana

b. Pachyuromas duprasi

c. Marmota monax

d. Cynomys leucurus

5.
Which of the following statements best describes how chemically defined diets differ from purified diets?

a. Chemically defined diets contain pure ingredients, each of which is usually a source from a single nutrient

b. Chemically defined diets allow the requirements of individual components to be established

c. Chemically defined diets are generally less expensive than purified diets

d. Chemically defined diets are suitable for carcinogenicity studies

e. Chemically defined diets have fewer contaminants

6.
A crude estimate sometimes used to determine animal facility size within a building is to design the animal facility space equal to what % of the total research space in the building?

a. 5%

b. 15%

c. 25%

d. 2%

7.
Which of the following organizations is responsible for enforcing the Health Research Extension Act of 1985, Public Law 99-158 regarding “Animals in Research?”

a. USDA

b. OLAW

c. IACUC


d. AAALAC

8.
Which of the following fulfill the eligibility requirements to qualify for the Certified Manager Animal Resources (CMAR) certification program?

a. A bachelor’s degree with at least 5 years of work experience in the laboratory animal field and at least 3 years of work experience in a managerial capacity

b. A associate’s degree with at least 5 years of work experience in the laboratory animal field and at least 3 years of work experience in a managerial capacity

c. A bachelor’s degree with at least 3 years of work experience in the laboratory animal field and at least 1 year of work experience in a managerial capacity

d. A associate’s degree with at least 3 years of work experience in the laboratory animal field and at least 1 year of work experience in a managerial capacity

e. At least 3 years of work experience in a managerial capacity

9.
All of the following drugs have been found to be effective in killing adult fur mites in laboratory mice EXCEPT?

a.  
Ivermectin

b.  
Permethrin

c.  
Moxidectin

d.  
Selamectin

e.  
Fenbendazole

10.
Which of the following statements best describes mammary gland tumors in rats?

a. Mammary tumors are a relatively rare occurrence in older female rats

b. Most mammary tumors are malignant

c. Mammary tumors may arise at any point from the neck to the inguinal area
d. Mammary tumors are poorly differentiated and have a tubular component
e. Mammary tumors tend to stay small and sometimes regress without treatment
11.
According to the 2007 AVMA Guidelines on Euthanasia, manual cervical dislocation IS NOT considered a humane technique for which of the following animals?

a. Poultry

b. Mice

c. Rats weighing < 200 g

d. Rabbits weighing < 1 kg

e. Guinea pigs weighing < 100 g

12. 
Saguinus oedipus is used as a research model for which of the following diseases?

a.  
Malaria and hepatitis A

b.  
Chronic colitis and colon cancer

c.  
Cutaneous and visceral leishmaniasis

d.  
Experimental Creutzfeldt-Jakob disease

e.  
Simian-human immunodeficiency virus infection

13.
The radioactive tracer [18F]-fluoro-2-deoxy-D-glucose (18F-FDG) is commonly used in which of the following imaging modalities?

a. Positron emission tomography

b. Bioluminescence imaging 

c. Computed tomography 

d. Magnetic resonance imaging 

e. Contrast ultrasonography

14.
To establish a foundation mouse colony of an outbred stock, what is the minimum number of breeders needed, with each breeder from different litters?

a. 5

b. 10

c. 30

d. 75

e. 100

15.  
According to the Guide for the Care and Use of Laboratory Animals, effective disinfection can be achieved with wash and rinse water at which of the following temperature ranges?

a.  
130 - 170°F

b.  
140 - 190°F

c.  
143 - 180°F

d.  
130 - 180°F

e.  
153 - 190°F

16.
According to the Animal Welfare Act and its regulations, how long must the institutional animal care and use committee maintain records that relate directly to proposed activities involving animals?

a.
Until the activity is complete

b.
For 3 years after initial approval of the activity

c.
For the duration of the activity and for an additional 3 years after completion of the activity

d.
For 5 years after initial approval of the activity

17.
Which of the following parasites has the widest organ distribution when it infects immunodeficient mice?

a. Cryptosporidium muris

b. Giardia muris

c. Spironucleus muris

d. Rodentolepis nana

e. Encephalitozoon cuniculi

18.  
Which of the following mice would be most at risk in a facility with a murine norovirus infection outbreak?

a. 129

b. C57BL/6

c. iNOS deficient mice

d. RAG 1 and RAG2

e. STAT1 deficient mice

19.
Which of the following anesthetic agents has been associated with repeated reports of adynamic ileus, intestinal obstruction, and death in rats?

a. Alpha chloralose

b. Halothane

c. Urethane

d. Chloral hydrate

e. Tribromoethanol

20.
Which of the following best characterizes the ovulation response of C57BL/6 mice when used for transgenic studies?

a. Low

b. Intermediary

c. High

d. No response
21.
Which of the following methods DOES NOT rely on normality of data to establish a reference interval?

a. Mean method

b. Median method

c. Standard deviation method

d. Rank percentile method
22.  
Which of the following mouse strains CANNOT be perpetuated using a continued brother-sister mating system?
a.  
C57BL/6J

b.  
BXD-1/Ty

c.  
CcS1(N4)

d.  
B6C3F1

e.  
DBA/2J

23.  
Which of the following is the recommended light intensity range rats should be housed at to prevent phototoxic retinopathy?

a.   
30-130 lux

b.   30-300 lux

c.   
60-180 lux

d.  
130-300 lux

24.
During surface transportation of dogs and cats, the ambient temperature range within the animal cargo space may not fall below _____ (F nor exceed _____ (F for a period of more than 4 hours?

a. 35; 75

b. 40; 70

c. 45; 85

d. 50; 90

25.
Which of the following is recognized to be the most common clostridial pathogen associated with the enteritis complex (enterotoxemia) in juvenile rabbits?
a. Clostridium perfringens

b. Clostridium difficile 

c. Clostridium spiroforme

d. Clostridium welchii

e. Clostridium piliforme

26. 
Which of the following is the predominant circulating blood leukocyte in the laboratory mouse?

a. 
Neutrophil

b. 
Lymphocyte

c. 
Eosinophil

d. 
Monocyte

e. 
Heterophil

27.
Which of the following injectable anesthetic agents is carcinogenic?

a. Alphaxolone-alphadolone

b. Chloral hydrate

c. Etomidate

d. Inactin

e. Urethane

28. 
Which of the following terms describes the occurrence of a mutation of interest within a strain?

a. Congenic

b. Coisogenic

c. Consomic

d. Recombinant inbred

e. Advanced intercross

29.
Floor drains in animal rooms where animal wastes may routinely be flushed down the drain are preferred to be at least what diameter?
a.  
4 inches

b.  
5 inches

c.  
6 inches

d.  
8 inches

e.  
10 inches

30.  
Which of the following best describes a Class II Type B2 biological safety cabinet?

a. Face velocity 100 lfpm; air flow pattern - no recirculation

b. Face velocity 100 lfpm: air flow pattern - 30% recirculated, 70% exhausted

c.
Face velocity 100 lfpm; air flow pattern - 70 % recirculated, 30 % exhausted

d.  
Face velocity 75 lfpm; air flow pattern - no recirculation

e.  
Face velocity 75 lfpm; air flow pattern - 70 % recirculated, 30 % exhausted

31.
Minerals and organic compounds in the urine from which of the following animals often adhere to cage surfaces and necessitate treatment with acid solution before washing?

a. Ferrets

b. Dogs

c. Axolotls

d. Hamsters

e. Swine

32. 
Which of the following allergens is the major allergen produced by mice?

a. Mus m 2, a salivary protein

b. Mus m 1, a salivary protein

c. Mus m 2, a urinary protein

d. M mus 1, a salivary protein

e. Mus m 1, a urinary protein

33.
Which of the following agents can female guinea pigs transmit to their offspring during parturition, resulting in congenital conjunctivitis?

a. Corynebacterium diptheriae

b. Histoplasma capsulatum

c. Chlamydia spp.

d. Rickettsia mooseri

e. Porphyromonas gingivalis

34. 
The major histocompatability complex in the mouse is located on which of the following chromosomes?

a. 
15

b. 
17

c. 
21

d. 
25

e. 
27

35.
When using CO2 gas for euthanizing rodents, the optimal flow rate according to the 2007 AVMA Guidelines on Euthanasia should displace __% of the chamber volume per minute?

a. 10%

b. 20%

c. 40%

d. 50%

e. 70%

36. 
Which of the following factors IS NOT required to calculate the sample size necessary to detect a statistically significant effect?

a.  
The size of the effect under study (difference between experimental groups)

b.  
The population standard deviation of the effect

c.  
The desired power of the experiment to detect the effect (usually 80 to 95%)

d.  
The significance level (usually .05 or .01)

e.  
The incidence of laboratory error when measuring the effect

37. 
The RITARD model is used in which of the following laboratory animal species?

a.
Rabbit

b.
Mouse

c.
Guinea pig

d.
Rat

e.
Dog

38.  
Which of the following describes the main purpose of a Venturi valve in a laboratory animal facility?

a. Regulates the flow of gas within an anesthesia circuit

b. Provides a constant flow of water to an animal cage while maintaining a drop of water at the end of the valve to make it easier for the animals to find the water source

c. Prevents clogging of bedding removal systems

d. Maintains constant airflow, independent of air pressure, indefinitely without requiring recalibration or routine maintenance

39. 
Which of the following disinfectants is capable of inactivating prions?

a.  
2% gluteraldehyde

b.  
0.35% peracetic acid

c.  
70% isopropyl alchohol

d.  
2% phenolic acid
e.  
1 N NaOH

40.
According to the Animal Welfare Act and its regulations, not more than how many live rabbits shall be transported in the same primary enclosure?

a. 5
b. 10
c. 15
d. 20
e. No limit as long as each animal has adequate access to food and water
41.
Which of the following organizations has a mission to advance the humane care and responsible use of laboratory animals through certification of veterinary specialists, professional development, education and research?

a. AALAS

b. ASLAP

c. AAALAC 

d. ACLAM

e. ILAR

42.
Some strains of 129 mice, such as 129/Sv, have a high incidence of which of the following conditions?

a. Hydrocephalus

b. Microphthalmia

c. Macrosomia

d. Testicular teratomas

e. Dystrophic epicardial mineralization

43.
Which of the following rodents is the primary reservoir host in the United States for lymphocytic choriomeningitis virus? 

a. Neotoma albigula 

b. Mesocricetus auratus 

c. Cricetulus griseus 

d. Mus musculus

44.
Which of the following describes minute volume when ventilating a laboratory animal?

a. The amount of gas delivered in a single breath

b. Tidal volume multiplied by respiratory rate

c. The total amount of gas present within a nonrebreathing anesthesia circuit

d. Tidal volume multiplied by the inspiratory flow rate

45.
Which of the following is used as a mutagen for phenotype-driven mutagenesis in laboratory mice?

a. Cre 

b. ENU
c. loxP
d. TNF

46.  
The temperature control system for an animal room should be capable of maintaining temperature within in what range around any set point selected from the designed temperature range?

a.  
± 1°C (± 2F°)

b.
± 2°C (± 4F°)

c.  
± 3°C (± 5F°)

d.
± 4°C (± 8F°)

e.
± 5°C (± 10F°)

47.
Which of the following housing methods for rats does not appear to introduce any significant bias for routine clinical pathology analyses and is better in terms of animal welfare considerations?

a. Metabolic cages

b. Individual housing in wire bottom cages

c. Group housing in wire bottom cages

d. Group housing in solid bottom cages

e. None of the above housing introduces significant bias

48.  
According to the Public Health Service Policy on Humane Care and Use of Laboratory Animals, an Animal Welfare Assurance can be approved for a specified period of time no longer than how many years?

a.  
1 year

b.  
2 years

c.  
3 years

d.  
4 years

e.  
5 years

49. 
The Comparative Medicine Division is part of which of the following NIH Institutes or Centers?

a.  
National Institute of General Medical Sciences

b.  
Center for Scientific Review

c.  
National Cancer Institute

d.  
NIH Clinical Center

e.  
National Center for Research Resources

50.
In which of the following aging and degenerative disorders in rats is disease incidence comparable between males and females? 

a. Chronic progressive nephropathy

b. Myocardial degeneration/fibrosis

c. Alveolar histiocytosis

d. Polyarteritis

51. 
Which of the following best describes the mode of inheritance of congenital glaucoma (buphthalmia) in rabbits?

a.
Autosomal dominant with incomplete penetrance

b.
Sex-linked recessive with complete penetrance

c.
Autosomal recessive with incomplete penetrance

d.
Autosomal dominant with complete penetrance

e.
Sex-linked dominant with incomplete penetrance

52.
In general, the side effects of analgesic-antipyretic and anti-inflammatory drugs are due to inhibition of which of the following cyclooxygenase (COX) isoenzymes?

a. COX-1

b. COX-2

c. COX-3

d. All COX isoenzymes

53.
Which of the following is used to analyze small molecules such as sugars, organic acids, amino acids, and nucleotides in the study of gene function, toxicology, or discrimination of organism genotypes?  

a.  
Proteomics

b.  
Genomics

c.  
Metabolomics

d.  
Aminomics

54.
Which of the following assisted reproductive technologies can be used to generate progeny from spermatozoa which have been repeatedly frozen and thawed?

b. Embryonic stem cell recombination

c. Intracytoplasmic sperm injection

d. In vitro fertilization

e. Pronuclear injection

55. 
Which of the following is the official definition of a HEPA filter?

a. A filter that filters 99.00% of particles measuring 0.5 µm in diameter

b. A filter that filters 97.00% of particles measuring 0.3 µm in diameter

c. A filter that filters 99.97% of particles measuring 0.5 µm in diameter

d. A filter that filters 99.97% of particles measuring 0.3 µm in diameter

56.
Which of the following methods would be an appropriate method to assess the effectiveness of sanitation practices?

a. Visual inspection of the materials

b. Monitoring of water temperatures

c. Microbiologic monitoring

d. All of the above are appropriate methods to assess sanitation

57.
According to the Guide for the Care and Use of Laboratory Animals, refrigerated storage areas for storage of dead animals and animal-tissue waste should be kept below which of the following temperatures?

a. 4(C

b. 5(C

c. 6(C

d. 7(C

e. 8(C

58.
Which of the following organizations is a component of the USDA National Agricultural Library and is dedicated to providing information for improved animal care and use in research, teaching and testing?

a. 
ASLAP 

b. 
ARENA

c. 
AWIC

d. 
FBR

e. 
AAALAC International 

59.
All of the following parasites can be found in the intestinal tract of a Syrian hamster EXCEPT?

a. Giardia muris

b. Trichomonas cricetus

c. Rodentolepis nana

d. Syphacia criceti

60.
Which of the following species is the most resistant to the effects of exogenous steroids?

a. Guinea pigs

b. Hamsters

c. Chinchillas

d. Gerbils

61.
Which of the following agents is a pure ( agonist?

a. Naloxone

b. Etorphine

c. Medetomidine

d. Fentanyl

e. Buprenorphine

62.  
A Klatskin needle would typically be used for which of the following procedures?

a.
Intestinal cannulation

b.
Cholecystocentesis

c.
Liver biopsy

d.
Direct cardiac frequency recording

e.
Intestinal anastomosis suturing

63.
What is the optimal temperature and time for flash disinfecting irradiated rodent diets to decontaminate the bag surface? 

a. 75(C for 5 minutes

b. 82(C for 2 minutes

c. 95(C for 2 minutes

d. 98(C for 1 minute

e. 101(C for 1 minute

64.
According to the Animal Welfare Act and it regulations, primary enclosures can be sanitized by cleaning all soiled surfaces with live steam or flame for which of the following species?

a. Rats

b. Gerbils

c. Hamsters

d. Rabbits

e. Nonhuman primates

65.
Which of the following AAALAC International categories of accreditation IS NOT applicable to accredited institutions?

a. Probation

b. Provisional status

c. Continued full accreditation

d. Deferred accreditation

e. Conditional accreditation

66. 
Which of the following statements best describes what the Institute for Laboratory Animal Management is?

a. An educational program developed by ILAR

b. A subcommittee of ILAR that reviews husbandry related sections of ‘The Guide’

c. An educational program that provides instruction in management concepts applicable to the laboratory animal science industry 

d. A web-based educational module available on the AALAS learning library

67.
Which of the following nonhuman primates would be expected to have elevated testosterone levels?

a. Macaca spp.

b. Papio spp.

c. Saimiri spp.

d. Chlorocebus spp.

e. Erythrocebus spp.

68. 
 In which of the following species is treatment with fenbendazole at moderate doses likely to cause toxicity? 

a. Meriones unguiculatus

b. Cavia porcellus

c. Columba livia

d. Gallus domesticus

e. Trachemys scripta elegans 

69.
Which of the following is the primary excitatory neurotransmitter released by nociceptive terminals?

a.  
(-amino-butyric-acid (GABA)

b.  
Glycine

c.  
Glutamate

d.  
Serotonin

e.  
Norepinephrine

70.  
Which of the following refers to the surgical technique of pulpotomy as an alternative to canine tooth extraction in rhesus macaques?

a.
Amputation of the crown of the tooth below the gum margin

b.
Total removal of pulpal tissue

c.
Partial removal of pulpal tissue

d.
Any endodontic procedure

71.
Which of the following models is considered the cornerstone of sepsis research because it reproduces the dynamic changes in cardiovascular function as seen in humans with sepsis?

a. Colon ascendens stent peritonitis

b. Implantation of bacteria-impregnated fibrin clot

c. Intravenous infusion of E. coli

d. Cecal ligation and puncture

72.
Which of the following phenomena possibly represents the most common source of genetic variation within rodent colonies?

a. Spontaneous mutations

b. Genetic manipulation

c. Breeding errors

d. Genetic drift

73. 
According to the Animal Welfare Act, what is the minimum interior height of a primary enclosure housing dogs?

a.  
At least 6 inches higher than the head of the tallest dog in the enclosure when it is standing on its hind legs

b.  
The required interior height should be at least 2 inches less than the exterior height

c.  
At least 6 inches higher than the head of the tallest dog in the enclosure when it is in a normal standing position

d.  
Twice the length of the dog in inches + 6

74.  
Failure to follow Standard Operating Procedures (SOP) is considered a violation of what standards or guidelines?

a.  
Animal Welfare Act

b.  
Guide for the Care and Use of Laboratory Animals

c.  
Institutional Animal Care and Use Committee Guidebook

d.  
Occupational Health and Safety in the Care and Use of Research Animals

e.  
Good Laboratory Practice for Nonclinical Laboratory Studies
75.
Which of the following structures IS NOT a component of the uveal tract?

a. Iris

b. Ciliary body

c. Choroid

d. Pars distalis

76.
Which of the following statements best describes the female rabbit reproductive tract?
a. 
Simplex uterus, single cervix

b. 
Bipartite uterus, single cervix 

c. 
Complete medial septum in the body of the uterus

f. 
Two separate uterine horns and two cervices

77.
Use of which of the following anesthetic agents has been associated with hyperglycemia?

a. Ketamine

b. Xylazine

c. Propofol

d. Pentobarbital

e. Tiletamine


78.
Which of the following mouse strains is generally preferred for ascites production in generating monoclonal antibodies?

a. C57BL/6

b. C3H/He 

c. BALB/c

d. SJL

e. AKR

79.  
Which of the following disinfectants is classified as a denaturant?

a. Ethanol

b. Hydrogen peroxide

c. Chlorine dioxide

d. Glutaraldehyde

e. Povidone-iodine

80.
Which of the following practices are required for animal biosafety level (ABSL) 2 facilities?
a. Air supplied positive pressure suit

b. Autoclave available

c. Physical separation from other areas

d. Sealed penetrations

81.
According to the Guide for the Care and Use of Laboratory Animals, purified and chemically defined diets should be stored at which of the following temperatures?

a. 4(C

b. 8 (C

c. 10 (C

d. 15 (C

e. 21 (C

82.
Which of the following routes of transmission is the most effective means of transmission for Pasteurellosis in rabbits?

a. Venereal

b. Direct contact

c. Aerosol

d. Intrauterine

e. Fomites

83.
Foa-Kurloff cells in guinea pigs are the counterpart of which of the following types of cells in other animal species?

a. Reticulocytes

b. Heterophils

c. B cells

d. Granulocytes

e. Natural killer cells
84.  
According to the 2007 AVMA Guidelines on Euthanasia, which of the following is considered an “acceptable” method for euthanizing a mouse?

a. Inhalation of methoxyflurane

b. Decapitation

c. Cervical dislocation
d. Inhalation of carbon monoxide 

e. Inhalation of argon
85. 
For repeated measurements on a single sample, which of the following statistical tests can be used as an alternative to the paired Student t-test when the population can’t be assumed to be normally distributed?

a.  
Chi-square test

b. 
2-way ANOVA

c. 
Unpaired Student’s t-test

d. 
Wilcoxon signed rank test

e. 
Tukey’s test

86. 
Which of the following mouse strains or stocks is commonly used for pronuclear microinjection because the pronuclei of the zygotes are somewhat larger and more distinctive than those collected from comparable strains?  

a.  
FVB/N

b.  
129/SvEv

c.  
ICR

d.  
C3H

87.
All of the following compounds have vitamin K activity EXCEPT?

a. Manaquinones

b. Menadione

c. Menadione sodium bisulfate complex

d. Phylloquinones

e. Pyridoxine

88.
What natural infection in which animal species has been recently reported as a spontaneous model of inflammatory bowel disease?

a. Lawsonia intracellularis in Chinese hamsters

b. Clostridium difficile in mice

c. Citrobacter rodentium in cats

d. Helicobacter spp. in Syrian hamsters

89.
According to the Animal Welfare Act and its regulations, nonhuman primates must be provided the opportunity daily for unrestrained activity for at least one continuous hour if maintained in a restraint device for more than how many hours?

a. 8 hours

b. 10 hours

c. 12 hours

d. 24 hours

90.  
Which of the following organizations develops standards within laboratory animal science under the umbrella of the National Academy of Sciences?

a. NABR

b. SCAW

c. AALAS

d. ILAR

e. AAALAC

91.
Which of the following rodents is monogamous and an induced ovulator?

a. Meriones ungiculatus

b. Mus musculus

c. Microtus pinetorum

d. Mesocricetus auratus

92. 
Caliciviruses are natural pathogens in all of the following species EXCEPT?
a. Mus musculus

b. Rattus norvegicus

c. Oryctolagus cuniculus

d. Sus scrofa

e. Felis cattus 

93.
All of the following drugs exert sedative and hypnotic effects through interactions with the inhibitory GABA neurotransmitter system EXCEPT?

a.  
Barbiturates

b.  
Xylazine

c.  
Propofol

d.  
Tribromoethanol
e.  
Benzodiazepines

94.
GEPR rats show a well-studied form of genetic susceptibility to which of the following conditions?

a. Parkinsonian induction by MPTP

b. Giant cell arteritis

c. Audiogenic seizures

d. Encopresis
e. Encephalocele

95. 
Fire alarms that operate between which of the following frequencies should be selected for use in facilities housing rodents?

a.     0  and 100 HZ

b. 
200 and 300 Hz

c. 
400 and 500 Hz

e. 
600 and 700 Hz

96.
Class I and II biosafety cabinets are suitable for working with infectious agents up to which of the following biosafety levels (BSL)? 

a. BSL-1

b. BSL- 2

c. BSL- 3

d. BSL-4

97. 
According to the NIH Office of Recombinant DNA Activities, at least how many members of the institutional biosafety committee must be unaffiliated with the institution and represent the surrounding community’s interests with respect to health and protection of the environment? 

a.
One

b.
Two

c.
Three

d.
Four

98.
In the laboratory mouse, the ossification process generally proceeds in what manner?

a. Central to peripheral

b. Lateral to medial

c. Medial to lateral

d. Distal to proximal

e. Proximal to distal

99.
Which of the following types of viruses can potentially contaminate mouse gametes and embryos?

a. Poxvirus

b. Parvovirus

c. Herpesvirus

d. Adenovirus

e. Paramyxovirus

100.
Although isoenzymes of cyclooxgenase differ in function, all of these COX isoenzymes produce which of the following general class of compounds?

a. Leukotrienes
b. Heparin

c. Fibrinogen-related compounds

d. Heparin-binding proteins

e. Prostaglandins

101.  
All of the following methods are used for measuring size of xenografted tumors in mice EXCEPT?

a   
Caliper

b.  
Structure light scanner

c.  
18F-FDG-microPET
d.   Punch biopsy 

e.  
Ultrasonography

102.  
All of the following are characteristics of WHHL rabbits EXCEPT?

a.  
Premature development of atherosclerosis

b.  
Marked deficiency of receptors for low-density lipoprotein in liver

c.  
Increased plasma high-density lipoprotein cholesterol concentrations

d.  
Increased triglyceride concentrations

103. 
Swine should be purchased from vendor herds that are validated _______-free and qualified _______-negative by the United States Department of Agriculture?

a. Pasteurellosis, brucellosis

b. Brucellosis, pseudorabies

c. Erysipelas, pseudorabies

d. Swine influenza, brucellosis

e. Erysipelas, swine influenza

104.
In mice and rats, which of the following time periods is recommended as a period of stabilization after shipment to allow most physiological values to return to normal before initiation of research studies?  

a.  
1-2 days

b.
2-3 days

c.
3-4 days

d.
6-7 days

e.
2-3 weeks

105.
In which of the following appendices of the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) is Saimiri sciureus listed?
a. I

b. II

c. III

d. Not endangered and therefore not listed 

106.
All of the following species are hosts of Syphacia obvelata EXCEPT?

a. Guinea pig

b. Rat

c. Gerbil

d. Hamster

107. 
Pneumocystis infection in immunocompromised mice typically include all of the following clinical signs EXCEPT?

a.
Hunched posture

b.
Diarrhea

c.
Dyspnea

d.
Wasting

e.
Dry, scaly skin

108.
Which of the following drugs is classified as a cyclohexamine anesthetic?

a. Pentobarbital

b. Propofol

c. Ketamine

d. Tribromoethanol

e. Droperidol

109.  
Pronuclear microinjection to introduce cloned genetic material (DNA) into the male pronucleus is done in what stage mouse embryo?

a.  
One-cell stage

b. 
Two-cell stage

c.  
Four-cell stage

d.  
Morula

e.  
Blastocyst

110. 
All of the following nonhuman primate species are capable of breeding continuously throughout the year EXCEPT? 

a.  
Rhesus monkeys

b.  
Baboons

c.  
Owl monkeys

d.  
Cynomolgus monkeys

111.
Gamma irradiation mainly renders microorganisms nonviable by which of the following mechanisms?

a. Formation of pyrimidine dimers

b. Oxidation

c. DNA cleavage or breaks

d. DNA methylation

e. Disruption of histone complex

112.
Exposed employees need to participate in a hearing conservation program when noise levels exceed which of the following values?

a. 20 decibels 

b. 50 decibels 

c. 75 decibels

d. 85 decibels

113.
All of the following are stated missions of the American College of Laboratory Animal Medicine (ACLAM) EXCEPT?

a. Establishes standards of education, training, experience and expertise necessary to become qualified as a specialist

b. Promotes high-quality science through the humane care and use of animals and the implementation of alternatives

c. Actively promotes the advancement of knowledge through professional continuing education activities, the development of educational materials and the conduct of research in laboratory animal medicine and science

d. Fosters the recognition of its members who contribute to human and animal health improvements 

114.
Which of the following diseases would be a reasonable differential for a woodchuck harboring Baylisascaris procyonis?

a. Dermatophytosis

b. Shigellosis

c. Monkeypox

d. Bordetellosis

e. Rabies

115.  
Selectins and integrins are involved with which of the following processes? 

a.  
Intracellular glucose transport

b.  
Leukocyte adhesion 

c.  
Initiation of the extracellular respiratory burst

d.  
Bacterial cell wall integrity

e.  
Intrahepatic bile transport

116.
Which of the following analgesics is a non-selective cyclooxygenase inhibitor?

a. Indomethacin

b. Gabapentin

c. Fentanyl

d. Amitriptyline

e. Celecoxib

117.
Beige mice are the result of a mutation on which chromosome and lack which cell type?

a. 7; T cells

b. 11; B cells

c. 11; T cells

d. 13; B cells

e. 13; NK cells

118.
Which of the following statements most accurately describes the mouse strain designation C57BL/6J-mtBALB/c?

a. It represents a strain with the nuclear genome of C57BL/6J and the cytoplasmic genome of BALB/c

b. It represents a strain with a targeted mutation from a BALB/c mouse backcrossed onto a C57BL/6 female

c. It represents a strain with a targeted mutation from a BALB/c mouse backcrossed onto a C57BL/6 male

d. It represents a strain resulting from the transfer of the metameric portion of chromosome 6 from a BALB/c mouse  to a C57BL mouse

e. It represents a strain with the cytoplasmic genome of C57BL/6J and the nuclear genome of BALB/c

119.
Which of the following statements applies to a pyramid breeding system in mice?

a. The foundation stock colony is at the base of the pyramid

b. The pedigree expansion stock colony should be physically separated from the other colonies to prevent major loss

c. The production stock colony is pedigreed and strict brother-sister matings are maintained

d. Offspring from the foundation stock breeders are used to supply the next layer in the pyramid, the pedigree expansion stock colony

120.  
According to the Animal Welfare Act and its regulations, how frequently must research facilities, intermediate handlers, and common carriers of regulated species register with the USDA?

a.  
Annually

b.  
Every 2 years

c.  
Every 3 years

d.  
Every 4 years 

e.  
Every 5 years

121.  
Which of the following types of viruses is the etiologic agent of human severe acute respiratory syndrome (SARS)? 

a.  
Herpervirus

b.  
Poxvirus

c.  
Coronavirus

d.  
Paramyxovirus

e.  
Adenovirus

122.
Which of the following viruses can induce transplacental or intrauterine infections (or both) in naturally infected host species?

a. Porcine parvovirus

b. Canine minute virus

c. Feline parvovirus

d. All of the above

123.
In rabbits, which of the following drugs may have to be used at higher preoperative doses and with more frequent redosing to maintain its effects as it is rapidly degraded into inactive products?

a.  
Acepromazine

b.  
Glycopyrrolate

c.  
Chlorpromazine

d.  
Atropine

e.  
Propiopromazine

124. 
The Xenopus oocyte swelling assay is used to determine the functional characteristics of which of the following proteins?

a. Rhodopsin

b. Aquaporin

c. Trimeric porin

d. Glycophorin

e. Maltoporin

125.  
In Xenopus spp., which of the following housing and husbandry factors is a critical factor in growth and productivity?
a.  
Water depth

b.  
Container opacity

c.  
Population density

d.  
Environmental light levels

126.
According to the Guide for the Care and Use of Laboratory Animals, what is the recommended light level to prevent phototoxic retinopathy in albino rats?

a. 800 lux, measured 2 meters above the floor

b. 325 lux, measured at the cage level

c. 325 lux measured 1 meter above the floor

d. 800 lux, measured 1 meter above the floor

e. 325 lux, measured at the ceiling level

127.  
Which of the following products IS NOT regulated by Food and Drug Administration?

a.  
Human and animal drugs

b.  
Human biological products

c.  
Medical devices

d.  
Pesticides

e.  
Electronic medical products

128. 
Guinea pigs are strict herbivores and cecal fermenters and produce which of the following primary fatty acids?

a.  
Acetic 

b.  
Butyric 

c.  
Proprionic

d. 
Palmitoleic
e.  
Linoleic

129.
All of the following drugs are correctly matched with their drug class EXCEPT?
a.  
Bretylium tosylate - antiarrhythmic
b.  
Succinylcholine - paralytic
c.  
Digoxin - calcium channel blocker
d.  
Atropine - anticholinergic
e.  
Nitroglycerine - coronary vasorelaxant
130.
Which of the following factors DOES NOT alter the minimum alveolar concentration (MAC) of inhalation anesthetics?

a. Circadian rhythms

b. Body temperature

c. Duration of anesthesia

d. Age

e. Concurrent administration of opioids

131.
Which of the following rodents is an animal model of Type 1 diabetes mellitus?

a. 
NOD mouse

b. 
ob/ob mouse

c. Acomys cahirinus

d. 
Zucker fa/fa rat
e. 
Psammomys obesus
132.
Which of the following statements defines the stereotaxic landmark bregma?

a. Intersection of the interaural line and sagittal skull suture

b. Intersection of the sagittal and coronal skull sutures

c. Intersection of the sagittal and lambdoidal sutures

d. Intersection of coronal and lambdoidal sutures

133.
Which of the following IS NOT a cause of false-negative reactions to the intradermal tuberculin test in nonhuman primates?

a. Concomitant disease such as measles

b. Early or advanced stages of disease

c. Isoniazid therapy

d. Exposure to Freund’s complete adjuvant

134.
According to the Animal Welfare Act and its regulations, how often must a rhesus macaque that is 1 year of age or more be offered food within a 24 hour period?

a. At least once

b. At least twice

c. At least three times

d. At least four times

e. Ad libitum 

135.
Restraint is an adverse condition for rats and has been shown to predispose animals to which of the following conditions or behaviors?

a.  
Excessive weight gain

b.  
Cannibalism

c.  
Barbering

d.  
Gastric ulcers

136.
Which of the following animals has a foramen of Panizza?

a. 
Chicken 

b. 
Sheep

c. 
Snake

d. 
Alligator

e. 
Salamander

137.
Which of the following statements applies when performing immersion anesthesia in amphibians?

a. When tricaine methane sulfonate is dissolved in dechlorinated water, it forms a caustic alkaline solution
b. All solutions of MS-222 should be buffered before use  
c. Benzocaine is less potent than MS-222 but has a greater margin of safety
d. Isoflurane is the preferred agent for amphibian immersion anesthesia
138. 
Which of the following drugs is an example of a commonly used dissociative agent?

a.
Tiletamine

b.
Acepromazine

c.
Xylazine

d.
Diazepam

139.
Which of the following mouse strains develops alopecia areata as they age?

a. AKR

b. B6

c. C3H/HeJ

d. BALB/c

e. Swiss

140.
According to the Guide for the Care and Use of Laboratory Animals, which of the following species has the lowest and narrowest range of recommended dry-bulb temperatures?

a. Mice

b. Gerbil

c. Rabbit

d. Dog

e. Nonhuman primate

141.
According to the Animal Welfare Act and it regulations, any live dog or cat acquired by a dealer or exhibitor shall be held by him or her, under his or her supervision and control, for a period of how many days?

a. Not less than 5 full days, not including the day of acquisition, after acquiring the animal, excluding time in transit

b. Not less than 10 full days, including the day of acquisition, after acquiring the animal, excluding time in transit

c. Not less than 5 full days, not including the day of acquisition, after acquiring the animal, including time in transit

d. Not less than 15 full days, not including the day of acquisition, after acquiring the animal, excluding time in transit

e. Not less than 30 full days, not including the day of acquisition, after acquiring the animal, excluding time in transit

142.
Encephalomyocarditis virus and Theilovirus are examples of cardioviruses belonging to which family of viruses?

a. Paramyxoviridae

b. Bunyaviridae

c. Herpesviridae

d. Picornaviridae

e. Poxviridae

143.
Under which of the following circumstances can potassium chloride be used for euthanasia of swine?

a. In newborn piglets

b. In fetal piglets

c. In conjunction with heavy sedation or tranquilization

d. In conjunction with general anesthesia

e. By intracardiac administration in an awake animal

144. 
Which of the following drugs is an alpha-2 adrenergic antagonist?

a.
Dexmedetomidine

b.
Yohimbine

c.
Etomidate

d.
Romifidine

e.
Flumazenil

145. 
Tracheal pouch formation in laboratory animals is used to study all of the following phenomena EXCEPT?

a.
Tracheal secretions

b.
Tracheal stenosis

c.
Nonadrenergic neurotransmission

d.
Mucolytic drop evaluation

e.
Antibody production

146.
According to the Animal Welfare Act and its regulations, which of the following species SHOULD NOT be housed outdoors under any circumstances?

a. Guinea pigs

b. Hamsters

c. Rabbits

d. Tamarins

e. Any species may be housed outdoors provided facilities are located in an appropriate climate and shelter is  available
147.
Which of the following describes the primary role of a nonaffiliated member of the institutional animal care and use committee (IACUC)?

a.
To oversee IACUC administration and documentation

b.
To provide knowledge of the appropriateness of proposed animal procedures

c.
To represent general community interests

d.
To provide expertise in the statistical design of studies

148.
Which of the following is considered to be the definitive assay for diagnosis of feline Bartonella infection?

a. ELISA

b. IFA
c. Culture

d. Immunoblot

149.
Which of the following bacteria causes chronic granulomatous inflammation in fish and frogs and is zoonotic to humans?

a. Streptococcus iniae

b. Edwardsiella tarda

c. Mycobacterium spp.

d. Pseudomonas spp.

150.
All of the following statements apply to the preparation and use of tribromoethanol as an anesthetic in mice EXCEPT?

a.
Tribromoethanol is unstable if stored at room temperature

b.
Tribromoethanol is stable if exposed to light

c.
Tribromoethanol provides anesthesia suitable for short surgical procedures

d.
Tribromoethanol’s decomposition products are toxic and irritating

e.
Tribromoethanol is classed as a sedative-hypnotic

151.
Which of the following gene alleles is the primary cause of immunodeficiency in SCID mice?  

a.  
Rb 
b.  
Prkdc
c.  
Rag-1
d.  
p53
e.  
pten
152.
According to the Animal Welfare Act, which of the following animals may be fed pelleted feed on the floor of a primary enclosure?

a. Dog

b. Cat

c. Hamster

d. Guinea pig

e. Rat 

153.
According to the Animal Welfare Act and its regulations, a protocol can be approved by the Institutional Animal Care and Use Committee (IACUC) under which of the following conditions?

a.
At least 50% of the IACUC members are present at a convened meeting

b.
A majority (>50%) of the IACUC members are present at a convened meeting

c.
If the majority (>50%) of the quorum of the IACUC present at a convened meeting votes in favor of approval

d.
If all IACUC members with no conflicts of interest are present at a convened meeting

154.
Which of the following methods would be the most practical for concurrently eliminating MHV, MPV, and MNV from your facility?

a. Test and cull

b. Medicated feed

c. Foster pups within 24 hours of birth 

d. Foster pups within 6 days of birth

155.
Which of the following bones is formed by the fusion of ilium, ischium, and pubis in the rabbit?

a. 
Astragalocalcanian

b. 
Central

c. 
Innominate

d 
Procoelous

e. 
Coracoid

156.
Which of the following terms describes the process by which primary afferent sensory neurons (first order) propagate action potentials to the spinal cord?

a.  
Nociception

b.  
Transduction

c.  
Transmission

d.  
Projection

e.  
Modulation

157.
Which of the following is a widely used animal model for investigations into biliary physiology and the pathophysiology of gallstone formation?

a. Dipodomys spectabilis

b. Marmota monax

c. Sigmodon hispidus

d. Geomys bursarius

e.
Cynomys ludovicianus
158.
Which of the following best reflects the minimum quarantine period for imported nonhuman primates, the number of TB tests required for each animal, and the time intervals to evaluate each TB test?

a. 60 days; 3 tests; evaluate every 24 hours for 1 week

b. 90 days; 2 tests; evaluate every 48 hours for 2 weeks

c. 90 days; 3 tests; evaluate at 72 hours

d. 31 days; 3 tests; evaluate at 24, 48, and 72 hours

e. 31 days; 2 tests; evaluate at 24, 48, and 72 hours

159.
According to the Animal Welfare Act and its regulations, all necropsy reports must be maintained at a facility for at least how long?

a. 6 months
b. 1 year
c. 3 years
d. 5 years
160.
Which of the following ectoparasites of laboratory animals is zoonotic?

a. Listrophorus gibbus

b. Trixacarus caviae

c. Demodex meriones

d. Radfordia ensifera

161.
Which of the following procedures is done in ruminant anesthesia in order to reduce the incidence of gastrointestinal associated problems related to general anesthesia?

a. 
Fast the animal for at least 24 hours and up to 48 hours prior to induction of general anesthesia

b. 
Withhold water for 36 hours prior to the procedure

c. 
Recover the animal in dorsal recumbency

d. 
Remove the endotracheal tube before the animal starts swallowing in order to minimize the potential for damage to the oropharynx during recovery
162.
Which of the following laboratory animals is most resistant to infection with Cryptococcus neoformans and therefore often requires immunosuppression prior to establishment of human-like infections?

a.  
Cavia porcellus
b.  
Mus musculus
c.  
Oryctolagus cuniculus
d. 
Rattus norvegicus
163.
Which of the following strains of mice is the most frequent source of embryonic stem cells from which most gene-targeted mice are derived?  

a.  
C57BL/6  
b.  
BALB/c 
c.  
C3H/He 
d.  
129

e.  
FVB/N 
164.
Which of the following types of biological safety cabinet is designed for work with biohazardous agents that require ABSL-4 or BSL-4 containment?

a.
Class I

b.
Class II Type A2

c.
Class II Type B1

d.
Class III

e.
Class IV

165.
Which of the following statements best describes the requirement for exogenous vitamin C in guinea pigs?

a. 
Excess hepatic L-gulonolactone oxidase requires greater dietary intake of vitamin C

b. 
Ascorbic acid is in high demand due to increased hydroxylase reactions
c. 
Inability to synthesize vitamin C due to lack of L- gulonolactone oxidase

d. 
Vitamin C is needed exogenously to aid in catabolism of dietary cholesterol

166.
Which of the following is the causative agent of “rolling disease” in mice?

a. Mouse encephalomyelitis virus

b. Mycoplasma neurolyticum

c. Reovirus 3

d. Mouse Hepatitis Virus

e. Mycoplasma collis

167.
Which of the following mouse strains is considered to be highly resistant to ectromelia viral infection?

a. C3H

b. DBA/2

c. AKR

d. DBA/1

e. BALB/c

168.
Which of the following is a major advantage of tetraploid blastocyst injection compared to diploid blastocyst injection in laboratory mice?

a. Increased efficiency of pup production

b. Decreased embryo culture time

c. Produces mice that are fully embryonic stem cell derived

d. Success does not depend on blastocyst donor strain

e. Lower initial cost and time investments

169.
Low environmental humidity may predispose rats to which of the following conditions?

a. Dehydration

b. Retinal degeneration

c. Ringtail

d. Ulcerative dermatitis

170.
The luciferase test is a new way to evaluate effectiveness of sanitation protocols involving caging accessories.  What does this test measure?

a. ATP from all organic matter

b. Viral contamination

c. Escherichia coli contamination

d. Lipolysaccharide content

171.
All of the following agents or factors have been associated with vulvar swellings in mice EXCEPT?

a. Viruses

b. Genetics

c. Bacteria

d. Environmental

172.
A ferret is found dead and bloated.  On necropsy you find a markedly distended stomach and intestines that contain a large amount of gas and a moderate amount of brown, semiliquid ingesta and subcutaneous emphysema with minimal or no putrification.  What is the most likely etiology?
a.
Clostridium perfringens Type A

b.
Lawsonia intracellularis

c.
Clostridium perfringens Type C

d.
Salmonella typhimurium
173.
Which of the following drugs is used to produce a model of heart failure in the rat?

a.  
Thyroxine

b.  
Amphotericin B

c.  
Doxycycline

d.  
Sulfamethoxazole-trimethoprim
e.  
Doxorubicin

174.
Continuous light in a rat room causes which of the following conditions?

a. Anorexia

b. Polymicrogyria

c. Apoplexy

d. Persistent estrus

e. Niemann-Pick type C disease

175.
Which of the following mouse strains WOULD NOT be suitable for tumor and xenograft transplantation studies?

a. Rag-1 mouse 

b. Rag-2 mouse

c. SCID mouse

d. XID mouse

e. Nude mouse

176.
For which of the following applications would a RAST inhibition test most likely be used?

a.
Demonstrate IgE specific antibodies to an allergen

b.
Evaluate bacterial contamination of hard surfaces

c.
Confirm PCR identification of transgenic DNA sequences

d.
Determine personality traits in a pre-employment screening test

e.
Evaluate presence of antibodies against pinworm antigens

177.
In cattle, there is no venereal transmission of which of the following diseases?

a.
Anaplasmosis

b.
Trichomoniasis

c.
Mycoplasmal diseases

d.
Leptospirosis

178.
Squirrel monkeys have mechanisms for protection of which of the following receptors from activation by high cortisol levels in the kidney? 

a. Glucocorticoid receptor

b. Mineralocorticoid receptor 

c. Dopamine receptor

d. Vasopressin receptor

e. Renin receptor

179.
In the United States, which of the following anesthetics is currently approved by the Food and Drug Administration for use in food fish?
a.  
Metomidate

b.  
Carbon dioxide

c.  
Tricaine methane sulfonate
d.  
Quinaldine

e.  
Pentobarbital

180.
Which of the following terms describes a graft of tissue from one site to another on the same individual?

a. 
Syngeneic
b. 
Allograft

c. 
Autograft

d. 
Xenograft

181.
Which of the following statements describes the function of the heating, ventilation, and air conditioning system for research animal facilities?

a. To maintain temperature and humidity

b. To remove heat and particulate contaminants generated in animal rooms

c. To maintain temperature and humidity and to remove heat and particulate contaminants generated in animal rooms

d. To maintain temperature and humidity and to remove heat and gaseous contaminants generated in animal rooms

e. To maintain temperature and humidity and to remove heat, particulate, and gaseous contaminants generated in animal rooms

182.
Which of the following statements applies to the nonaffiliated member of the institutional animal care and use committee?

a.
May be the family member of an institutional employee as long as the employee is not considered part of management

b.
May be employed by the institution in a different capacity than as an IACUC member as long as the employment is only part-time

c.
May serve as a principle investigator for a study supported by the institution 

d.
May receive nominal compensation for time and service on the IACUC

183.
Which of the following best describes rat parvoviruses?

a. Single-stranded DNA viruses

b. Single-stranded RNA viruses

c. Double-stranded DNA viruses

d. Double-stranded RNA viruses

184.
Which of the following conditions has been associated with Corynebacterium bovis infections, particularly in immunodeficient mice?

a. Ulcerative dermatitis

b. Hyperkeratotic dermatitis

c. Pseudotuberculosis

d. Otitis media

185.
In the United States, what is the withdrawal time for tricaine methane sulfonate for fish intended for food?

a. 7 days

b. 15 days

c. 21 days

d. 30 days

e. 60 days

186.
Which of the following nonhuman primates has had its genome fully sequenced?


a.   Olive baboon


b.   Rhesus macaque


c.   Cynomolgus macaque 


d.   Owl monkey


e.   Common marmoset

187.
All of the following effects have been reported regarding fenbendazole medicated feed EXCEPT?

a. Causes decreased fecundity in rats

b. Causes myelosuppresion in nonrodent species

c. Causes decreased production of erythrocytes in BALB/c mice

d. When supplemented with vitamins has anti-tumorigenic activity

e. Is efficacious for treating baboons infected with Trichuris trichiura

188.
Which of the following statements best describes laboratory animal allergies?

a.
Reported in fewer than 1% of exposed animal care workers

b.
Develop most frequently in animal care workers who have high exposures to nonhuman primates

c.
Can be elicited by urinary proteins of rats and mice

d.
Definitively diagnosed by serum IgA levels in individuals with allergic symptoms and history of exposure

189.
Neoplasia in the mouse is most commonly associated with infection with which of the following viruses?

a.
Polyomavirus

b.
Retrovirus

c.
Reovirus

d.
Alpha herpesvirus

e.
Cytomegalovirus

190.
Which of the following animal species is used to model epidemic keratoconjunctivitis?

a. Rabbit

b. Cotton rat

c. Guinea pig

d. Degus

e. Zebrafish

191.
Which of the following biosafety levels (BSL) is required of studies using nonhuman primates either experimentally or naturally infected with Mycobacterium tuberculosis?

a. BSL-1

b. BSL-2

c. BSL-3

d. BSL-4

192.
According to the Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching, which of the following surgical procedures should be performed with local or general anesthesia?

a. Castrating a 7-day old piglet 

b. Removing supernumerary teats in heifers close to calving

c. Toe trimming a 1-day old chicken

d. Tail docking a 1 month old lamb

193.
Which of the following would be the most likely cause of incisor abnormalities and weight loss in NOD/SCID mice?

a. Infection with Pneumocystis murina

b. Previous treatment with sulfamethoxazole with trimethoprim

c. Exposure to nonmyeloablative total body irradiation

d. Trauma due to gastric gavage 

194.
In mice and rats, which of the following stages of the pinworm life cycle is susceptible to the broad spectrum benzimidazole, fenbendazole?

a. All stages (adult, larva and ova)

b. Immature stages (larva and ova)

c.  
Adult only

d.  
Larva only

e.  
Ova only

195.
In which of the following animal species does unilateral ligation of the carotid artery result in ipsilateral cerebral ischemia?

a.
Mus musculus

b.
Rattus norvegicus

c.
Meriones unguiculatus

d.
Cavia porcellus

e.
Felis cattus
196.
Which of the following molecular assays would be an alternative to reverse transcriptase-polymerase chain reaction (RT-PCR)?

a. Real time PCR

b. Southern blot

c. RNAase protection assay

d. PCR

197.
In which of the following scenarios would it be acceptable to allow radios, alarms, or other sound generators to be used in animal rooms?

a.   
When a single species is housed in an animal room

b.  
When more than one species is housed in an animal room

c.  
Only when caretakers are working in an animal room

d.  
As part of an enrichment program

e.
Only in animal rooms in which livestock are housed

198.
According to the PHS Policy on Humane Care and Use of Laboratory Animals, IACUC approved verification of animal protocols for a pending NIH research grant application that requires the use of animals must be filed no later than when?

a. Animal protocols must be approved before NIH receipt application deadline

b. Any time prior to award of the grant

c. Within 30 days after the NIH receipt application deadline

d. Within 60 days after the NIH receipt application deadline

e. 10 business days after award of the grant

199.
Polytropic strains of mouse hepatitis virus initially replicate in which of the following tissues or organs?

a. Liver

b. Nasal mucosa

c. GI mucosa

d. Thymus

e. Kidney

200.
Which of the following is the etiologic agent of “White Spot Disease” in zebrafish?

a. Ichthyobodo necatrix

b. Piscinoodinium pillulare

c. Pseudocapillaria tormentosa

d. Ichthyophthirius multifiliis

201.
In general, the analgesic action of analgesic-antipyretic and anti-inflammatory drugs is due to inhibition of which of the following cyclooxygenase (COX) isoenzymes?

a. COX-1

b. COX-2

c. COX-3

d. All COX isoenzymes

202.
At what point are two divergent inbred strains considered to be substrains when allowed to propagate from the same ancestral pair?

a. After 20 generations of brother sister matings

b. After 40 generations of brother sister matings 

c. After 10 generations of brother sister matings

d. After 10 generations of backcrossing

203.
Which biosafety level (BSL) would be recommended for agents not known to consistently cause disease in healthy, immunocompetent adult humans?

a.
BSL-1

b.
BSL-2

c.
BSL-3

d.
BSL-4

204.
An institution must submit a written Animal Welfare Assurance to which of the following organizations for review and approval?

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

b.
Centers for Disease Control and Prevention

c.
Humane Society of the United States

d.
United States Department of Agriculture 

e.
Office of Laboratory Animal Welfare
205.
Which of the following laboratory animals is classified as an induced ovulator?

a. Syrian hamster 
b. European hamster
c. New Zealand white rabbit 
d. Guinea pig
206.
All of the following statements apply to chronic progressive nephropathy in aging rats EXCEPT?

a. 
Disease is more common and severe in females

b. 
High protein diets may be a contributing factor

c. 
Lesions are usually more extensive in rats at least 12 months of age

d. 
Prolactin levels have been implicated as contributing factor in disease development

207.
Almost all current protocols in mice for achieving superovulation and/or timed pregnancy including which of the following gonadotropic hormones?

a. Initial intraperitoneal (IP) injection of pregnant mare serum gonadotropin (PMSG) followed by luteinizing hormone (LH) 46-48 hours later

b. Initial IP injection of LH followed by human chorionic gonadotropin (hCG) 46-48 hours later

c. Initial IP injection of hCG followed by PMSG 46-48 hours later

d. Initial IP injection of PMSG followed by hCG 46-48 hours later

e. Initial injection of follicle-stimulating hormone (FSH) followed by LH 46-48 hours later

208.
All of the following are considered to be either a sterilant or a high level disinfectant EXCEPT?

a.  
Alcohol

b.  
Glutaraldehyde

c.  
Ethylene oxide

d.  
Hydrogen peroxide

e.  
Peracetic acid

209.
According to the Public Health Service Policy on Humane Care and Use of Laboratory Animals and to the Animal Welfare Act and its regulations, the institutional animal care and use committee (IACUC) must prepare and submit a report of their evaluations of their institution’s animal care and use program and animal facilities to which of the following individuals or organizations?

a.
Office of Laboratory Animal Welfare

b.
IACUC Chair

c.
Public Health Service 

d.
Institutional official 

e.
Attending veterinarian

210.
The murine gammaherpesvirus 68 was identified as a natural pathogen in which of the following species?

a. Wood mice

b. House mice

c. Harvest mice

d. Deer mice

e. White-footed mice

211.
Which of the following imaging modalities only provides two dimensional images?

a. Optical imaging

b. Magnetic resonance imaging

c.  
X-ray computed tomography

d.  
Positron emission tomography

212.
Which of the following bacterial agents requires animal biosafety level 3 practices, containment and facilities when used in experimental animal studies?

a. Salmonella typhimurium

b.
Brucella canis

c. Shigella flexneri

d. Campylobacter jejuni 

e.
Listeria monocytogenes

213.
According to the Animal Welfare Act and its regulations, whose responsibility is it for ensuring the qualifications of Institutional Animal Care and Use Committee (IACUC) members and that this responsibility is filled in part through the provision of training and instruction? 

a. Institutional official

b. Research facility

c. Institutional Animal Care and Use Committee 

d. IACUC Chair

e. Office of Animal Care

214.
Which of the following inbred mouse strains exhibit very early (adolescent-onset) hearing loss?
a. BALB/c

b. C57BL/6

c. DBA/2J

d. FVB/J

e. ICR

215.
Which of the following strains of mice are frequently blind due to mutations in rd1 (Pde6brd1)?  

a.  
C57BL/6 and BALB/c 
b.  
BALB/c and C3H/He

c.  
C3H/He and FVB/N

d.  
FVB/N and 129

e.  
129 and C57BL/6 
216.
Xenopus laevis belongs to which of the following orders?

a. 
Amphibia

b. 
Pipidae

c. 
Ranidae

d. 
Anura

e. 
Caudata

217.
Successful reproduction in rnu/rnu rats is most likely with which of the following breeding schemes?

a. Homozygous male x homozygous female

b. Heterozygous male x homozygous female 

c. Homozygous male x heterozygous female

d. Heterozygous male x heterozygous female

218.
The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) is enforced by which of the following organizations?

a. Environmental Protection Agency

b. U.S. Fish and Wildlife Service

c. Centers for Disease Control

d. Animal Plant and Health Inspection Service

e. National Institutes of Health

219.
Which of the following statements best describes simian retrovirus Type D (SRV/D)?

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

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

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

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

220.
Which of the following mice is considered to be the first inbred laboratory mouse?

a. C57BL/6

b. DBA

c. AKR

d. C3H

e. FVB

221.
With rare exceptions, which of the following is considered to be the most efficient type of animal facility to operate?

a. A central facility with dedicated elevators to gain access to ground-level transportation

b. A central facility on multiple floors arranged around dedicated elevators

c. Satellite facilities that rely to varying degrees on a primary facility for some support services

d. Multiple autonomous units that contain all the necessary animal care and use support services

e. A single-story, centralized facility with direct access to ground-level transportation

222.
According to the Animal Welfare Act and its regulations, which of the following statements represents a situation in which an Animal Welfare Act license application would be denied?

a. Failure of new applicant to pass a compliance inspection within 30 days of first inspection

b. Failure of new applicant to pass 2 consecutive compliance inspections at least 30 days apart

c. Failure of new applicant to pass 3 compliance inspections within 90 days of first inspection

d. Failure of new applicant to pass any compliance inspection

223.
Which of the following nonhuman primates are considered reservoirs for simian hemorrhagic fever virus, with disease only being subclinical and nonfatal?
a. Baboon and Asian macaque

b. African green monkey and baboon

c. African green monkey and mangabey

d. Mangabey and Asian macaque

224.
Which of the following terms describes when a particular allele or mutation is maintained in heterozygous state within an inbred mouse strain?

a.  
Congenic

b.  
Segregating

c.  
Coisogenic

d.  
Consomic

225.
In mice, the hypothalamic-pituitary axis and its hormonal control of ovarian and testicular function in reproduction is directly or indirectly influenced by which of the following factors?

a. Population density

b. Noise

c. Diet

d. Light

e. All of the above

226.
What is the most common site of vertebral fracture or luxation in the rabbit?

a. C2

b. T12
c. L1
d. L7

e. S1

227.
All of the following statements apply to F1 mouse hybrids EXCEPT?

a. They display heterosis

b. They don’t breed true

c. They are heterozygous at all loci for which the parental strains differ

d. They are phenotypically less uniform than inbred strains

228.
Which of the following provides the most effective method of controlling an animal’s microbial environment?

a. Barrier housing

b. Microisolator caging

c. Ventilated rack housing

d. Germfree isolators

e. Use of aseptic technique

229.
Which of the following causes a subclinical disease in rats that is characterized grossly by multifocal small, raised, grey, foci on the lungs and histologically by multifocal pulmonary perivascular infiltrates and focal lymphohistiocytic interstitial alveolitis?

a.  
Mouse adenovirus

b.  
Rat coronavirus

c.  
Rat cytomegalovirus

d.  
Rat respiratory virus

e.  
Mycoplasma pulmonis

230.
Which of the following enzymes is involved in converting cortisol to cortisone?

a. 11-β hydroxysteroid dehydrogenase type 2 

b. 17-α methoxysteroid cholesterase

c. 11-β deoxycorticosteronase

d. 15-α-ol-methylsteroid hydroxylase

231.
Which of the following is the most significant difference between ovine and human intestinal neoplasia?

a. Color and texture of tumor

b. Tumor size

c. Location of tumor development

d. Tumor-node-metastasis system classification
232.
Which of the following statements best describes the effects of genistein and diadzein in laboratory animal diets?

a. Consumption of a high protein diet in Sprague-Dawley rats results in high serum levels of these two compounds and an increased risk for urolithiasis
b. Genistein but not daidzein has been shown to be effective in inducing Type II diabetes in Yucatan minipigs
c. Diadzein but not genistein has been shown to be effective in inducing Type II diabetes in Yucatan minipigs
d. Both are isoflavones present in many commercial soy-containing animal feeds and have structural similarities to mammalian estrogens

e. When injected into the prostate of the multimammate rat (Mastomys natalensis), these compounds produce a model of prostatic adenocarcinoma with bony metastasis similar to that seen in humans

233.
The Office of Research Integrity, which promotes integrity in biomedical and behavioral research supported by the U.S. Public Health Service, monitors institutional investigations of research misconduct and facilitates the responsible conduct of research through educational, preventive, and regulatory activities, is organized under which of the following departments or offices?

a. U.S. Department of Health and Human Services

b. Office of the Secretary of Health and Human Services

c. Office of Public Health and Science

d. All of the above

e. None of the above

234.
Which type of study DOES NOT involve the imposition of an experimental treatment?

a. Confirmatory study

b. Exploratory study

c. Observational study

d. Pilot study

235.
Which antibiotic medication administered in feed has been shown to induce hypothyroidism in mice?

a. Trimethoprim-sulfamethoxazole

b. Enrofloxacin

c. Gentamicin

d. Ceftifor

e. Cephalexin

236.
The Public Health Service Policy on Humane Care and Use of Laboratory Animals and the Animal Welfare Act and its regulations require that proposals submitted to the IACUC be kept for how long, even if approval was not granted or animals were not used?

a.
0 month

b. 6 months

c. 1 year

d. 3 years

e. 5 years
237.
Which of the following methods depends on the assumption that the residuals have a normal distribution and the variation is approximately the same within each experimental group?

a. Analytical

b. Parametric

c. Nonparametric

d. Factorial

e. Ancillary

238.
Which of the following types of walls is the most effective in containing noise because their density reduces sound transmission?

a. Masonry walls

b. Metal walls

c. Plaster walls

d. All of these types of walls are equally effective in containing noise

239.
Noise can have all of the following effects on animal physiology EXCEPT?

a. Hypertension

b. Elevated levels of cholesterol

c. Increased atherosclerosis

d. Increased body weight

e. Disruption of intestinal epithelium

240.
Under the Animal Welfare Act, a research facility must obtain and record all of the following information for each dog or cat obtained or purchased from any person not licensed or registered EXCEPT?

a.
Vehicle license number of the person

b.
Driver’s license number and state of the person

c.
Name and address of the person

d.
Certification that the person has sold fewer than 30 dogs or cats that year

e.
Color and any distinctive markings of each dog or cat

241.
Which of the following tests is the nonparametric equivalent of the randomized block ANOVA for more than two treatment groups?

a. Mann Whitney

b. Friedman

c. Wilcoxon rank sum

d. Kruskal-Wallis

242.
Thigmotactic species benefit from which of the following housing considerations?

a.
Perches

b.
Increased wall space

c.
Individual housing

d.
Group housing

e.
Cage complexities

243.
Which of the following animals is covered by the Animal Welfare Act?

a. Rattus norvegicus bred for diabetes research 
b. Python regius used for teaching purposes

c. Ovis aries used for research on animal nutrition

d. Gallus domesticus bred for use in neurobiology study

e. Mesocricetus auratus used for cardiomyopathy research

244.
Which of the following temperatures is the maximum recommended storage temperature for feeds containing natural ingredients?

a. 60°F (15.5°C)

b. 65°F (18°C)

c. 70°F (21°C)

d. 75°F (24°C)

e. 80°F (27°C)

245.
Suspicion of which of the following diseases in nonhuman primates DOES NOT require importers to notify the Director of the Centers for Disease Control and Prevention by telephone within 24 hours? 
a.
Mycobacterium tuberculosis  
b.
Yellow fever
c.
Monkeypox
d.
Marburg disease
e.
Ebola
246.
Which of the following laws enacted by Congress require that institutions provide occupational health and safety training for staff that care for or use animals?

a.
Health Research Extension Act and the Laboratory Animal Welfare Act

b.
Health Research Extension Act and the Food Security Act

c.
Laboratory Animal Welfare Act and the Food Security Act

d.
Food, Drug, and Cosmetic Act and the Food Security Act

e.
Occupational Safety and Health Act and the Laboratory Animal Welfare Act

247.
A number of performance tests can be used to certify proper functioning of biological safety cabinets.  Which of the following performance tests is an indicator of airflow direction but not velocity?

a. Downflow velocity and volume test

b. Inflow velocity test

c. Airflow smoke patterns test

d. HEPA filter leak test

e. Cabinet leak test

248.
Some agricultural research may require the use of metabolism stalls in which an agricultural animal’s lateral and longitudinal mobility is restricted.  What is the recommended preconditioning period to ensure adequate adjustment and comfort of an agricultural animal to the metabolism stall before sample collection starts?

a. At least 3 days

b. At least 5 days

c. At least 7 days

d. There is no recommended preconditioning period as an agricultural animal must be provided with the opportunity daily for unrestrained activity for at least 1 continuous hour during the period of restraint

e. There is no recommended preconditioning period as the preconditioning period length should be subject to Animal Care and Use Committee approval

249.
All of the following are required to be on a Biohazard Warning Sign posted on an animal room door EXCEPT?

a. Animal species

b. Name of room supervisor

c. Name of principal investigator

d. Emergency telephone number

e. Special requirements for entering room

250.
Which of the following methods of pest control are discouraged or minimized as part of an integrated pest management program within an animal research facility?

a. Trapping

b. Pesticides

c. Exclusion

d. Caulking

e. Freezing

END OF EXAM
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