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Chapter 15 – Biosafety, Part A.  General Biosafety Considerations (pp. 377-391) 
Questions:

1. Numerous documented cases of human illness and death have been directly and indirectly related to pathogens transmitted from nonhuman primates and other hazard associated with their care and use: 

a. Herpesvirus simiae

b. M. tuberculosis

c. Hepatitis A

d. Marburg virus

e. Encephalomyelitis

f. Filovirus

g. Simian hemorrhagic fever

h. All of the above

2. Literally thousands of people have had varying degrees of subclinical and clinical illness from infection with various zoonotic…………… agents transmitted from nonhuman primates.

a. Bacterial

b. Viral

c. Mycotic

d. Parasitic

e. Other agents

f. All the above



3. African green monkeys can transmit Marburg virus.  True or False.

4. Importation and quarantine of nonhuman primates brought into United States are regulated by the Division of Foreign Quarantine, Centers for Disease Control, Public Health Services.  True or False
      

5. Occupational Safety and Health Administration (OSHA) mandates that employers shall provide and maintain a safe and healthy working environment for employees.  True or False
6. What kind of regulations, laws, policies, recommendation and guidelines affect nonhuman primate?

a. Animal Welfare Act

b. Public Health Service Policy

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

d. All of the above

7. The appearance of ………… in monkeys at several nonhuman primates importation facilities in 1989-1990 prompted the publication of guidelines for handling nonhuman primates during transit and quarantine [Centers for Disease Control (CDC), 1990].
8.
Who has the responsibility for administering all aspects of activities involving laboratory animals, particularly nonhuman primates?

9.
Choose the correct answer (s).  In Research Animal Facility using nonhuman primates, the attending veterinarian……….



a.
is involved in all aspects of health care for the institutional nonhuman primates.  This service may be provided on daily basis, including weekend and emergencies.



b.
This individual must be knowledgeable about natural pathogen transmissible from nonhuman primates to people and of the established routes of transmission.



c.
He/she must also have close interaction with the institution’s physician in attendance.



d.
He/she is required to serve on the animal care and use committee, as a voting member, and to review each proposal before its approval, and he/she is being consulted by the principal investigator in protocol development.



e.
He/she must be knowledgeable about the special attributes of various species of nonhuman primates which pose hazards to workers.



f.
All of the above

10. 
The proposed blood borne disease standard OSHA (29 CFR part 1910.1200) 
is the first federal regulations that specifically addresses the issue of worker 
exposure to infectious agents in health –care, laboratory, research, production, 



and other settings.  True or False.

11. If animals are subjected to human materials, those animals, their blood, body fluid, and tissues must be handled in compliance with the 1991 OSHA blood borne pathogen standards.  True or False.

12. It is responsibility of ………… to develop, implement, and ensure compliance with realistic, prudent, and careful practices appropriate to the assessed risks of the activity being conducted.

13.  For infections to occur as a result of working with nonhuman primates, three essential elements must be present: …………., …………., and ………..

14. The following agents documented to have been transmitted to humans from naturally infected nonhuman primates:

a. Salmonella

b. Shigella 

c. H. simiae

d. Hepatitis a Virus

e. Tanapox virus

f. All of the above

15. Natural infection from nonhuman primate to workers can be transmitted via:

a. Excretion in urine

b. Excretion in saliva

c. Excretion in feces

d. Skin lesion

e. All of the above

16. Artificial infection from nonhuman primate to workers can be transmitted via:

a. Venipuncture

b. Biopsy

c. Surgery

d. Necropsy

e. All of the above

17. Contaminated needles or syringes, animal bites, scratches, and injury on contaminated work surfaces account for 40% of all laboratory acquired infections.  True or False.

18. Aerosols are the most common and mostly undocumented mode of transmission.  True or False.

19. Vigorous removal of bedding from cages can increase the concentration of airborne microorganism in an animal room by a factor of 10 to 100.  True or False.

20. The most common mechanisms of exposure to infectious agents associated with experimental animal work are:…………., ……………., ………….. and ……….

21. Creutzfeldt-Jakob disease (CJD) and B virus (H. simiae) pose high occupational infection risks in associated human acquired immunodeficiency virus infection.  True or False.

22. Plasmodium spp. may have only a single portal of entry whereas tuberculosis may have multiple routes by which infection may occur.

23. What can we do to prevent occupational infections from bacterial enteric pathogens and most primary pathogens?

a. Consistent use of common sense

b. Good Laboratory practices

c. Personal protective equipment (as described and recommended for Biosafety Level 2).

d. Consistent use of the simple practice of hand washing

e. All of the above.



24. To work with M. tuberculosis the use of primary containment equipment ………., and ……..are essential to safely work with this agent.

25. The rickettsiae and arboviruses, typically transmitted by arthropods vectors in the community, are often transmitted in the laboratory by the inhalation of infectious aerosols and accidental parenteral inoculation.  True or False

26. The hepatitis B virus (HBV), may of the arboviruses, and the rickettsiae have a theoretical ID50 of 100 organism or infective particle when introduced parenterally.  True or False.

27. Agents causing tuberculosis, coccidiodomycosis, and histoplasmosis have an ID50 on the order of 10 or fever organisms or ineffective particles when exposure is via respiratory route.  True or False.

28. Oral infective doses for bacterial enteric pathogens may vary from 101 organisms for Shigella to 108 organisms for Vibrio comma.

29. Fresh field isolates should be considered fully virulent within the limit of the agent.  True or False.

30. Isolates attenuated by passage on artificial media, tissue culture, or laboratory animals may pose higher infection risks than unmodified agents.  True or False.

31. The virulence of vesicular stomatitis virus (VSV) appears to be readily reduced by passage in tissue culture.  True or False.

32. Persons working with laboratory-adapted strains, often in very basic facilities and using minimal containment only, very often show serologic evidence of 



asymptomatic infection.  True or False.

33. Manipulations of fresh-filed isolates VSV from livestock are typically associated with increased risks of acute febrile flu-like illnesses in workers.  True or False.

34. Attenuated strains of yellow fever, vaccinia, and polioviruses are not safe and not effective vaccine for use in humans.  These strains maintain infectivity and elicit an antibody response but characteristically do not produce a generalized disease in healthy human adults.  True or False.

35. Accidental passage of yellow fever, vaccinia, and polioviruses vaccine strains in humans and animal hosts may, however, significantly increase the virulence and results in human-to human or animal- to animal transmission.  True or False.

36. Live rabies vaccines attenuated for dogs will not produce clinical disease in cats, foxes, and skunks as well as dogs.  True or False.

37. In the past century, the only two documented cases of rabies in laboratory workers were from exposure to an attenuated dog vaccine strain …….. and a strain fixed by mouse passage ……….., respectively.

38. Drying, exposure to ultraviolet light, ambient temperatures, lack of nutrients, and residual chemicals and cleaning products or surfaces reduce the survival of most fastidious pathogens outside of the host or selected growth media.  True or False.

39. Coxiella burnetti, M. tuberculosis, many systemic and dermatophytic fungi, hepatitis B virus, and spore-forming bacteria remain viable or surfaces or as droplet nuclei for short periods.  True or False.

40. Occupational infections may occur as a result of inhaling infectious droplet nuclei (tuberculosis, Q fever), contact of intact skin (Microsporum canis), or exposure of mucous membranes (hepatitis A virus, leptospirosis) with splashes, sprays, or contaminated fluids.  True or False.

41. Laboratory manipulations of clinical specimens and cultures of Legionella pneumophila are commonly handled on the open bench using good laboratory practices have not resulted in reported disease.  True or False.

42. Animal aerosol challenge studies using concentrated liquid cultures may produce infections in exposed personnel typical of the presumed natural mode of infection.  True or False.

43. Veterinarians, animal caretakers, and researchers are at greater infection risk than those with indirect or no contact.  True or False.

44. Hepatitis B virus, Venezuelan equine encephalitis virus, and smallpox virus vaccines may significantly reduced individual infection risks and also reduce the level of primary containment required for laboratory and animal studies.  True or False.

45. Vaccination should be used to eliminate primary containment or personal containment or personal protective equipment.  True or False.

46. The grave consequences of infection with rabies, H. simiae, Creutzfield-Jacob agent, and human immunodeficiency viruses (HIV) are not indicative of infection risks of persons regularly working with these agents.  True or False

47. Ordinary laboratory manipulations of rabies, H. simiae, Creutzfield-Jacob agent, and human immunodeficiency viruses (HIV) can be safely conducted using good laboratory practices, ………….., and  …….. recommended for Biosafety Level 2.

48. The documented occupational infections for Marburg virus (containment facilities, Biosafety Level 4) in laboratory and health care workers have resulted from parenteral or other overt exposure to infected humans or animals, tissues, or fluids, not from exposure to ……….

49. How many biosafety levels are commonly referred to in working with nonhuman primates?  State them.

50. Descriptions regarding standard practices, special practices, containment equipment, and animal facilities are detailed in “………………………….”

51. Animal Biosafety Level 1 involves work with viable microorganisms not known to cause disease in healthy adult humans.  True or False.

52. Animal Biosafety Level 4 involves dangerous and exotic agents that pose a high individual risk of life threatening disease.  True or False.

53. The most nonhuman primate care and use must be conducted according to recommendation for Animal Biosafety Levels 3 and 4.  True or False.

54. You must follow special practices in Animal Biosafety Level 2  as follows:

a. Cages are decontaminated, by autoclaving before being cleaned and washed.

b. All personnel entering animal room housing nonhuman primates must worn surgical-type mask.

c. Laboratory coats, gowns, or uniforms are worn while in the animal rooms housing nonhuman primates

d. Access to animal room only to personnel to the animal room only to personnel who have been advised of the potential hazard and who need to enter the room for program or service purposes when work in progress.

e. Only persons who have been advised of the potential hazard and who meet any specific requirements (e.g., vaccination) may enter the animal room.

f. When an infectious agent in use in the animal room requires special entry provisions (e.g., vaccination), a hazard warning sign (incorporating the universal biohazard symbol) is posted on the access door to the animal room.  The hazard warning sign identifies for the infectious agent, list the name and telephone number of the animal facility supervisor or other responsible person (s), and indicates the special requirement(s) for entering the animal room.

g. Avoid contaminating skin with infectious materials; gloves should be worn when handling infected animals and when skin contact with materials is unavoidable.  

h. All waste from the animal room is appropriately decontaminated, preferably by autoclaving, before being disposed of.  Infected animal carcasses are incinerated after being transported from the animal room in leakproof, covered containers.

i. Only needle-locking syringes or disposable-syringe needle unit are used for the injection or aspiration of infectious fluid.  The needle and syringe should be promptly placed in a puncture –resistant container and decontaminated, preferably by autoclaving, before being discarded or reused.

j. The drain taps are always filled with water or suitable disinfectant

k. Base-line serum samples from animal care and other at-risk personnel should be collected and stored.

l. All of the above

55. Personnel who perform necropsy of infected animals, harvesting of infected tissues or fluids from animals or eggs, intranasal inoculation of animals, and manipulations of high concentration or large volumes of infection materials require the use of Biological safety cabinets, other physical containment devices and/or personal protection device (respirators, face shields), especially when conducting procedures with a high potential for creating aerosols.  True or False

56. When entering rooms that house animals infected with agents assigned to BSL3, it is not important for personnel to wear respiratory protection (e.g., respirator).  True or False.

57. In ABSL3, it is important to have vacuum lines with high efficiency particulate air (HEPA) filters and liquid disinfectant traps.  True or False.

58. The risk of infectious aerosols from infected animals or their bedding can be reduced if animals are housed in partial containment caging systems, such as open cages placed in ventilated enclosures, solid-walls and bottom cages covered by filter bonnets, or other equivalent primary containment systems.  True or False.

59. In ABSL3, passage through two sets of doors is the basic requirement for entry into the animal room from access corridors or other contagious areas.  True or False.

60. In ABSL3, physical separation of the animal room from access corridors or from other activities should also be provided by a double-doored clothes change room (showers should be included), airlock, or another access facility that requires passage through two sets of doors before entering the animal room.  True or False.

61. In ABSL3, the interior surfaces of walls, floors, and ceilings are water resistant.  Penetrations of these surfaces are capable of being sealed to facilitate fumigation or space decontamination.  True or False.

62. In ABSL3, it is not necessary to have automatically operated sink for hand washing near each animal room exit door.  True or False.

63. In ABSL3, it is not necessary to have closed and sealed windows in animal room.  True or False.

64. In ABSL3, it is necessary to have animal rooms that are self-closing and are kept closed when infected animals are present.  True or False.

65. In ABSL3, the exhaust air from the animal room that does not pass through biological safety cabinets or other primary containment equipment can be discharged to the outside without being filtered or otherwise treated.  True and False.

66. Exhaust air from Class I or Class II biological safety cabinets is not discharged directly to the outside or through the exhaust system of the building.  True or False.

67. Exhaust air from Class II and Class II biological safety cabinets maybe recirculated within the animal room if the cabinet is tested and certified at least every 12 months.  True or False.

68. When working with nonhuman primates, universal precautions guidelines from CDC should be followed when workers are expose to nonhuman primate blood, other body fluids (amniotic fluid, peritoneal fluid, pleural fluid, synovial fluid, cerebrospinal fluid, semen and vaginal secretions), and particularly any body fluid visibly contaminated with blood.  True or False.

69. The single most important source of HBV and HIV mode of transmission in occupational setting is ………….

70. HBV and HIV have been transmitted only by percutaneous inoculation or contact with ……… or  ......... with blood

71. CDC does not apply “universal precautions” to other body fluids (feces, nasal secretions, sputum, sweat, tears, urine, and vomitus) for HBV and HIV transmission.  True or False.

72. Transmission of HBV to gibbons and of non-A, non-B hepatitis to chimpanzee by saliva has been reported.  True or False.

73. Saliva is the major vehicle for the spread of herpes B virus infection when working with nonhuman primates.  True or False

74. Enteric precautions should be developed and implemented in any institution working with nonhuman primates because of possible animal cross-infection of workers by animals harboring virulent infectious agents spread by the fecal-oral route or “hand to mouth.”  True or False.

75. Showering after contact with nonhuman primates or at the end of the workday is recommended.  True or False.

76. The 3 M No. 9970M HEPA filter mask is not ideal for entry into all animal rooms and for all close contact work with nonhuman primates.  True or False

77. In addition, a face mask or a full-face respirator also acts as a physical barrier in preventing infection from being acquired orally.  True or False.

78. What is suitable clothing for use in the animal facility?

79. For non disposable apparel worn by workers in close contact with nonhuman primates, on-site or commercial laundering services are acceptable.  True or False.

80. Floor in animal facility should be constructed of skip-proof materials, and workers should wear footgear that provides traction on wet slippery floors.  True or False.

81. Cockroaches have been shown to transmit …….. among squirrel monkeys. 

82. Wild rodents are reservoirs for Yersinia enterocolitica..  True or False.

83. …………… should be used to control cockroaches where possible.

84. “Roach motels” that have adhesive surfaces for entrapment of insect may also be used.  True or False.

85. Application of pesticides must be in accordance with federal, state , and local regulations.  Tue or False.

86. The decontamination of animal rooms is not necessary after quarantine, when animals have vacated the room.  True or False.

87. For routine decontamination using a solution of sodium hypochlorite (1:1000 dilution of household bleach) is acceptable.  True or False.

88. For aerosol sterilization, we can use an agent such as ……..

89. Waste products from nonhuman primates for certain agents in ABSL3 and ABSL4 must not be flushed into sanitary sewer systems.  True or False.

90. Waste handling and disposal must be done in manner that prevents infection in animals and workers and prevent contamination of the environment.  True or False.

91. Footbath solution must be changed not less than daily.  True or False.

92. Nonhuman primate rooms and areas, particularly quarantine rooms, must maintain pressures …….to surrounding areas.

93. Cages and equipment must have no sharp edges or points that can injure the skin of a worker.  True or False.

94. Cage washers must operate at …….. to sanitize nonhuman primate cages properly.

95. A temperature log should be maintained for each day’s cage washer operation, or bacterial monitoring should be conducted often enough to ensure that adequate sanitation levels are achieved.  True or False.

96. Biological safety cabinets of the Class …… category are recommended for laboratories, procedure rooms, and possibly other areas in animal facilities where certain BSL2 or 3 containment procedure are necessary.

97. Under ay circumstances, vertical or horizontal open –fronted laminar flow work stations are appropriate to use for activities involving the use of infectious, toxic, or sensitizing materials.  True or False.

98. ………….and ……… or other knowledgeable of nonhuman primate zoonoses and experimental pathogens are necessary to develop standard operating procedures and occupational safety health program.

99. Workers should not be permitted to eat, drink, smoke, apply cosmetic, lip balm or to manipulate their contact lenses in rooms housing nonhuman primates.  True or False.

100. Institution should provide periodic training programs for employees throughout the year.  True or False

101.  Most institutions do a better job of identifying and including personnel working directly and full time in their animal care and use programs than they do identifying those persons having only occasional animal contact.  True or False.

102. Institutions housing macaques, a standard operating procedure for human exposure to H. simiae by monkey bites and/or scratches is not essential.  True or False.

103.  Veterinarians working with nonhuman primates should be experienced in the behavior and husbandry of nonhuman primates as well as medicine and surgery.  True or False.

104. Quality control is essential in maintaining the good health of nonhuman primates as well as for reducing the risk of workers to pathogens inherent with these animals.  True or False.

105. Specific pathogen free macaques colonies for biomedical uses are anticipated to be free of naturally occurring pathogens, including all or most of the following: ……….., ……., ………., …….., …………, ……., ………., …………, and ………

106. The entrance of ……..into United States in late 1989 and early 1990 reemphasized the need for stringent quarantine measures at facilities that import nonhuman primates.

107. Sharp contaminated necropsy instruments always pose a threat of accidental autoinoculation to the worker.  True or False.

108. When performing necropsy, aerosols may be created when cavities are opened, tissues are incised, and fluids are moving.  True or False.

109. Most necropsies (nonhuman primates) in this country require a minimum of BSL3 recommendations and some require BSL4.  True or False.

110. To decontaminate necropsy table, surfaces near the immediate work area and the floor of the immediate area use solution of 1:100 dilution of household bleach.  True or False.

111. A number of technical procedures (inspection, bleedings, samplings, etc.) may be performed safely through cage structure itself, particularly with nonhuman primates that have been trained for certain presentations.  True or False.

112. Chemical restraint is highly recommended for macaques and other nonhuman primates weighing more than ….. kg.

113. The most commonly used chemical restraint agent in nonhuman primates is ………

114. When explosive anesthetic agents are employed, an explosion-proof electrical outlet should be located 3 feet off the floor.  True or False.

115. Anesthetic machines should have scavenging devices for safety exhausting waste gases.  True or False.

116. The use of volatile agents, such as ether, is discouraged.  When they are used, they must be inside explosion-proof hoods.  True or False.

117. Particular care and caution must be exercised when using suture needles, and various surgical instruments, such as scalpels, scissors, towel clamps, and forceps, which have sharp edges or pointed/serrated tips that may puncture, cut, or abrade the fingers, hands, or other body –parts of the surgeon.  True or False.

118. The surgeons and others handling tissues of potentially infected nonhuman primates, whether naturally or experimentally infected, may consider wearing two pairs of latex surgical gloves.  True or False.

119. In the performance of dental procedures on nonhuman primates, especially macaques potentially infected with H. simiae extreme caution must be used to  avoid punctures, cuts, or abrasions to humans with contaminated instruments.  True or False.

120. Needles should not be recapped but rather discarded in appropriate sharp containers.  Syringes should be of the Luer-Lok type to prevent the detachment of the needles during injection.  True or False.

Answers:

1. h.

2. f

3. True

4. True

5. True

6. d

7. filovirus

8. key official (chief executive officer, the director or a designer)

9. f

10. True

11. True

12. institutional management

13. an infection agent or animal that is infected with the agent; a susceptible host or worker who has contact with the animal  or agent in the course of experimentation; a favorable environment.

14. f

15. e

16.  e

17. True

18. True

19. True

20. direct inoculation by needles, cuts, or abrasion from contaminated items with sharp edges, and via animal bites; contact of the mucous membranes of the eyes, nose, or mouth by spills of contaminated materials, contaminated hands, or contaminated surfaces; ingestion; and inhalation of aerosols generated by accidents, husbandry practices, and experimental manipulations.

21. False.  Pose low occupational infection risks.

22. True

23. e

24. Biological safety cabinets (BSC) and engineering controls (directional and non recirculating ventilation systems).

25. True

26. False. One organism.

27. True

28. True

29. True

30. False.  Pose lower infection risks.

31. True

32. False.  Rarely.

33. True

34. False.  Safe and effective vaccines for use in humans

35. True

36. False.  May produce clinical disease in cats, foxes, skunks and dogs

37. ERA and Street Alabama Dufferin

38. True

39. False.  For extended periods.

40. True

41. True

42. True

43. True

44. True

45. False.  Must never be used

46. True

47. barrier precautions (gloves, gowns), and containment equipment (Class II biological safety cabinets).

48. infectious aerosols

49. Four biosafety levels.  Animal Biosafety Levels (ABSL) 1, 2, 3, and 4.

50. “Biosafety in Microbiological and Biomedical Laboratories” [Centers for Disease Control/National Institute of Health (CDC/NIH), 1988].

51. True

52. True

53. False.  ABSL2 and ABSL3

54. l

55. True

56. False.  It is important.

57. True

58. True

59. True

60. True

61. True

62. False.  It is necessary

63. False.  It is necessary

64. True

65. True

66. False. It is discharge directly.

67. True

68. True

69. blood

70. non intact skin or mucous membranes

71. True

72. True

73. True

74. True

75. True

76. False.  It is ideal.

77. True

78. head covers, face masks, face shields, goggles, laboratory coats, coveralls, scrubs suits, gloves, shoes, shoe covers, boots, and the like.

79. True

80. True

81. acanthocephalans

82. True

83. amorphous silica gels

84. True

85. True

86. False.  It is necessary.

87. False.  1: 100 dilution of household bleach

88. paraformaldehyde

89. True

90. True

91. True

92. negative

93. True

94. 1800F

95. True

96. Class II

97. False.  Are not appropriate.

98. biosafety officials and veterinarians

99. True

100. True

101. True

102. False.  It is essential.

103. True

104. True

105. H. simiae, filoviruses, retroviruses, M. tuberculosis, shigellae, salmonellae, Y. enterocolitica, Campylobacter organisms, endoparasites, and ectoparasites.

106. filovirus

107. True

108. True

109. False.  A minimum of BSL2 recommendations and some require BSL3.

110. False.  1:50 dilution of household bleach

111. True

112. 2 kg

113. ketamine hydrochloride

114. False.  5 feet off the floor.

115. True

116. True

117. True

118. True

119. True

120. True

QUESTIONS
1. What Biosafety Level/Animal Biosafety Level number should be observed in the care and use of nonhuman primates (NHP)?

2. True or False:  Even the most species-specific human viruses are transmissible to one or more NHP species.

Hemorrhagic Fevers:
3. Which of these is NOT characteristic of the hemorrhagic fever syndrome?

a) High fever

b) Epistaxis

c) Shock

d) Vomiting

e) Ecchymosis

f) GI bleeding

4. The first human Marburg virus outbreaks in 1967 were traced back to a single shipment of what NHP species?

5. True or False:  The first Marburg virus infections in people OTHER than direct animal handlers have occurred only recently, since 1995.  

6. True or False:  The Marburg virus has been proven to be a simian agent.

7. The mechanisms for transmission of the Marburg virus are ____ and _____ .

8. Marburg virus may be present in which of these?

a) Saliva

b) Urine

c) Blood

d) feces

e) semen

f) all of the above

9. What Biosafety Level is recommended for all activities that may involve the Marburg virus?

10. Ebola virus and Marburg virus are in the viral family ___________, genus _________ .

11. In what countries did the original Ebola virus outbreaks occur in 1976?

12. True or False:  Human infection with Ebola can occur by reusing contaminated syringes or by intimate contact with infected persons.  

13. True or False:  The Ebola disease follows a similar course in humans and rhesus monkeys. 

14. In 1989, infections of an Ebola-related filovirus occurred in cynomolgus monkeys (Macaca fascicularis) imported from the Phillipines and held in quarantine facilities in Virginia and Pennsylvania.  Was the outbreak associated with illness in the a) animals or b) human animal handlers?

15. True or False:  The gross pathology of Ebola virus in monkeys is similar to that of simian hemorrhagic fever.

16. True or False:  The Centers for Disease Control monitor and regulate quarantine facilities that import NHP into the US.

17. What Biosafety Level is recommended for all activities that may involve the Ebola virus?

18. What viral family is simian hemorrhagic fever in?

19. Has simian hemorrhagic fever caused human disease?  

20. Simian hemorrhagic fever in macaques commonly causes all except:

a) Epistaxis

b) Anorexia

c) Vomiting

d) Disseminated intravascular coagulation

e) Death within as few as 3 days

21. What are two pathognomonic necropsy lesions of simian hemorrhagic fever?  

22. Can any NHP species be asymptomatic carriers of simian hemorrhagic virus?

23. True or False:  Simian hemorrhagic fever can spread easily within a room housing individually housed macaques.

24. What kind of virus is yellow fever?

25. What mosquito species transmits yellow fever?

26. True or False:  Yellow fever has now been nearly eradicated worldwide. 

27. True or false:  Monkeys or humans can be intermediate hosts for yellow fever; and can transmit the disease between species via the mosquito vector.

28. The disease yellow fever is similar in humans and New World monkeys.  Common symptoms include fever, anorexia, vomiting, _______ (color) urine, and jaundice.

29. True or false:  Imported NHP should have certification that they come from areas free of yellow fever, have been held in double-screened mosquito-proof enclosures, or have been vaccinated against yellow fever.

30. On gross necropsy, yellow fever is manifested by necrotic, hemorrhagic, or ____-stained organs. 

31. What are Councilman bodies and how do they relate to yellow fever?

32. What Biosafety Level is recommended for activities that may involve the yellow fever virus?

33. Dengue fever is what type of virus?

34. What species are the natural hosts of dengue fever?

35. True or false:  The human disease is usually characterized by a sudden onset “saddle-back” fever, headache, “breakbone” muscle and joint pain, and a maculapapular rash.

36. True or false.  Dengue fever is never fatal in humans.

37. What mosquito species transmits dengue fever?

38. True or false:  Aedes species mosquito larvae can only develop in water-holding trees. 

Herpesvirus Infections

39. What is the most recent name for the Herpes B virus?

40. True or False:  Cercopithicine herpesvirus 1 is enzootic in macaques, with prevalence among rhesus monkeys up to 80% or higher.

41. True or false:  Oral lesions in macaques indicate active shedding of virus.

NOTE – this book’s section on Cercopithicine herpesvirus 1 biosafety concerns and practices are somewhat out of date. Refer to current CDC guidelines instead.  

42. T/F Herpesvirus saimiri can replicate in human tissue cell cultures and is classified as an oncogenic virus by the National Cancer Institute. 

43. T/F  Herpesvirus tamarinus has not caused disease in humans. 

44. What is the recommended biosafety level for handling all monkeys?

45. _________  in chimpanzees causes tonsillitis; the chimpanzee variant of the virus cross-reacts with human test antigens.

46. Both Epstein-Barr virus and cytomegalovirus are spread primarily by saliva; of these, _____ is also spread by urine.

Viral Hepatitis Infections

47. More than 100 human cases of hepatitis A (HAV) associated with newly imported _______ have been reported.

48. True/False:  Immune serum globulin should be given to nonimmune people who are exposed to HAV.

49. Human hepatitis B (HBV) is what type of virus?

50. The only suitable animal model for HBV is ___________.

51. In humans, 6-10% infected with HBV will become chronic carriers; many of these develop ____ carcinoma or cirrhosis.

52. True/False:  Hepatitis B has been reported to be the most frequently occurring laboratory-associated infection.

53. Transmission of HBV, found in blood, urine, saliva, semen, CSF and urine is by parenteral inoculation, droplet exposure of mucous membranes, and contact exposure of  ____ ____.  

54. True or false:  There is now an effective vaccination for HBV, consisting of an immunization series of 3 injections (at 0, 1, and 6 months).

55. The only reliable animal model for hepatitis C infection is ___________.

56. True or false:  Although Hepatitis E virus, an enterovirus, is a water-borne disease endemic in countries of origin of many New World monkeys, it has not occurred spontaneously in NHP.  

57. Hepatitis E virus has been experimentally transmitted to owl monkeys, cynomolgus monkeys and _____.

58. Callatrichid hepatitis clinical signs and symptoms include all except:

a. Dyspnea

b. Anorexia

c. Lethargy/weakness

d. Ataxia and seizures

e. In many cases, death 

59. True or False:  Microscopic liver lesions in fatal callatrichid hepatitis include hepatocellular swelling and necrosis with intracellular acidophilic inclusion bodies (Councilman-like).

60. Callatrichid hepatitis is what kind of virus?

61. The most probable source of the original epidemics of Callatrichid hepatitis in zoos in 1981 is what animal species?   

62. Has Callatrichid hepatitis caused human disease?  Seroconversion?

Retroviral diseases
63. The retroviruses are classified as type B, C, and D ________; foamy viruses, and _____ . 

64. Which of the above retrovirus types is NOT significant in nonhuman primates?

65. Type C oncoviruses include murine, feline and avian _____ and _____ viruses.

66. A distinct subgroup of type C oncovirures is comprised of human T cell leukemia viruses (HTLV-I and –II), simian T cell leukemia virus (STLV-I), and the ____ leukemia virus.

67. The Mason-Pfizer virus, isolated from a rhesus monkey in 1969, is a type __ oncovirus.

68. Type D oncoviruses include the ___  leukemia virus and ____ retroviruses.

69. Simian retroviral infection has been associated with all except:  

      a) The immunodeficiency and chronic wasting syndrome SAIDS

b) Opportunistic infections

c) Leukemia

d) Necrotizing gingivitis

e) Retroperitoneal fibromatosis

(no question 70)

71. The _____ viral group is nononcogenic and produces long-term persistent infections causing chronic debilitating disease.  This group includes human immunodefieciency virus (HIV) and simian immunodeficiency virus (SIV).

72. What are the three classic ungulate lentiviruses?

73. An important biosafety-related feature of HIV and SIV is their ____ rate and variability produced in a single isolate by in vivo transmission. 

74. True or False:  Macaques infected with SIV or HIV-2 are good models for testing antiretroviral drugs and HIV vaccines. 

75. ____ are the only primates that can be reproducibly be infected with HIV-1; the infections are lasting but have not caused clinical disease in the infected animals.

76. True or false:  Due to frequent opportunistic infections, bacterial sepsis and diarrhea in animals with immune deficiency syndrome, personnel in contact with these animals are at risk from secondary agents as well as the underlying virus.

77. True or false:  Humans have never been infected with SIV.

Poxvirus infections
78. __________ virus, related to smallpox, causes proliferative vesicular skin lesions that become pustular and ulcerated, in both monkeys and humans.  It may be fatal.

79. ___________, also known as OrTeCa, is caused by a virus identical to the causative agent of tanapox in African children; it is characterized by multiple raised epidermal plaques.  While the disease in monkeys has only the transient dermal symptoms, in humans it causes lymphadenopathy and high fever.

80. ____ poxvirus is an oncogenic virus causing self-limiting subcutaneous histiocytomas in monkeys and humans.

81. __________ is a human poxvirus that produces papular to papillomatous skin lesions, and has been reported in chimpanzees.

82. Which is NOT a likely route of exposure or method of transmission of poxviruses?

a) contaminated blood transfusion

b) Fomites  
c)Ingestion of particles
d) Parenteral inoculation 
e) Aerosol/droplet exposure to mucous membranes or broken skin

OTHER VIRAL INFECTIONS
83. True or False: Measles in monkeys caused no disease or only a mild skin rash. 

84. True or false:  Monkeys frequently transmit influenza to humans.  

85. ____ is a togavirus that could be transmitted from unvaccinated human handlers to nonhuman primates; it could cause abortion, fetal damage or infant death in NHP.

86. True/False: Even though rabies is endemic in most countries from where NHP are imported, a strict 90-day quarantine is effective to detect and eliminate any infected NHPs. 

87. True/False:  Rabies can now be detected by an ELISA test.

88. THIS IS WORTH REPEATING: True or False:  All known human viruses are capable of infecting one or more NHP species.  

Bacterial Diseases

Systemic Infections
89. __________ is the most important bacterial disease of NHP because it is ubiquitous, insidious and rapidly spread.  It may be found in any organ.

90. Mycobacterium tuberculosis, an ______ bacillus, is the most common causative agent of tuberculosis in NHP

91. Which is more susceptible to tuberculosis infection:  humans, adult rhesus monkeys or apes, or young macaques?

92. Which NHP species don’t get tuberculosis?

93. True or false:  Tuberculosis can be passed from monkeys to humans, and vice versa. 

94. True or false:  TB testing is recommended every 2 weeks for 90 days in new NHPs. 

95. Stable colony animals should be TB tested how often?

96. TB-negative animal contact personnel should have TB skin tests how often?

97. If an animal contact personnel tests positive on the TB skin tests but follow-up tests do not show evidence of infection, a ____ (how long) prophylactic course of _________ (what drug) is recommended.  Since the drug eliminates circulating bacilli, it is though to be safe for personnel to return to NHP contact duties after a minimum of _____ (how long)  therapy.

98. Which 3 NHP species are acceptable animal models for leprosy (infection with M. leprae)?

99. True or False:  Salmonellosis is a major hazard to laboratory personnel and handlers of NHP. 

100. True or False:  All employees working with NHP should have current tetanus vaccinations. 

101. What is the causative agent of melioidosis in humans and animals including NHP?

Gastrointestinal bacterial infections

102. True or false:  Diarrhea is the most common cause of morbidity and mortality in NHP, and all pathogenic human enteric bacteria types have been isolated in NHP.

103. Shigella spp., which are ________ bacteria, is a common infection in captive NHP.

104. True or false: Shigellosis in both humans and NHP can range from an asymptomatic carrier state with negative fecal cultures, to a fulminant fatal dysentery.

105. Campylobacteriosis, though most commonly causing mild self-limiting enteritis in humans, can cause severe and even fatal disease in what two groups of people?

106. What are the two common Yersinia species in humans and NHP?

107. Chimpanzees and other NHP species from what continent are often positive for treponemal infections?

108. Are NHP susceptible to leptospirosis?

109. Cynomolgus macaques and silvered leaf monkeys (Presbytis cristatus) are good models for studying what rickettsial disease?

110. True or false:  Though fungal diseases are not common in NHP, representatives of all major human mycotic pathogens have been found in one or more NHP species and are transmissible to people.

Parasitic Diseases
111. ____, a nematode parasitic disease best diagnosed by the Baermann concentration method in feces, is important and significant in both humans and NHP.

112. _____, the human pinworm, is prevalent in chimpanzees and occasionally seen in other captive NHP species. 

113. Aberrant lesions of what Old World primate nodular worm in the human liver and kidney are called “helminthomas”?

114. True/False:  Although NHP are reservoirs for filariae in Africa, there are no documented cases of transmission of filarids worms from NHP to humans.

115. Which human tapeworm does not require and intermediate host, and therefore might be important in NHP housing facilities?

116. Malaria is an important, truly zoonotic protozoal disease.  What 2 forms of malaria occur in NHP?

117. True or false: Resistant, infective cysts of Entamoeba histolytica passed in formed stools of asymptomatic NHP can cause dysentery in humans. 

Occupational Health Section:  This section is outdated.  A better reference is the 2003 book “Occupational Health and Safety in the Care and Use of Nonhuman Primates.”

ANSWERS
1. BSL-2

2. T

3. d. Vomiting

4. African green monkeys (Cercopithecus aethiops)

5. False.  In the original 1967 outbreak the primary human cases were in individuals working with monkey tissue or blood from the animal or human patients; none were among the animal handlers. 

6. False, it is not a simian agent.  Experimentally infected NHP all died, and feral NHP do not carry complement-fixing antibody to the Marburg virus.

7. Direct contact, aerosol

8. f. All of the above

9. BSL-4

10. Filoviridae, filovirus

11. Zaire and Sudan (the virus was later named Ebola, after a local river)

12. True

13. True

14. a) Yes – Many animals died of the disease. B) No: although 4 of 5 animal handlers had serologic evidence of infection, none had an unexplained febrile illness. 

15. True

16. True

17. BSL-4

18. Filovirus

19. No   

20. c) vomiting

21. Duodenal necrosis and splenic infarction

22. Yes, Patas monkeys, baboons and African Green monkeys can be asymptomatic carriers.

23. True; therefore, any macaque having epistaxis with ecchymosis should be quickly and stringently isolated.

24. RNA flavivirus

25. Aedes spp.

26. False – it is still a major public health problem in many tropical areas. 

27. True

28. Yellow-to-green

29. True

30. Bile

31. The characteristic histopathological finding of yellow fever is massive mid-zonal hepatic necrosis with eosinophilic intracytoplasmic inclusions known as “Councilman bodies”, derived from necrotic hepatocytes. 

32. BSL-3

33. Dengue fever is caused by 4 RNA-containing flavivirus serotypes of arbovirus

34. Humans and NHP

35. True

36. False; the virus can produce a hemorrhagic fever syndrome and death. 

37. Aedes spp.

38. False.  Aedes mosquitoes also develop well in man-made containers such as cans, containers and used tire casings.

39. Cercopithecine herpesvirus 1

40. True

41. False.  Infection and shedding can occur with no clinical signs.

42. T

43. F, in one case of accidental exposure, a human developed skin pustules, fever and nonfatal encephalitis.

44. BSL-2

45. A virus closely related to Epstein-Barr virus

46. Cytomegalovirus

47. Chimpanzees.  Naturally occurring HAV also has been reported in newly imported owl monkeys, African green monkeys, cynomolgus macaques and rhesus monkeys.

48. True

49. Hepadnavirus

50. Chimpanzees (gibbons have been used but are not as good a model)

51. Hepatocellular

52. True

53. Broken skin.  HBV is stable in dried blood on surfaces for several days.

54. True

55. Chimpanzees; however, it is not a naturally occurring infection in chimps

56. True

57. Tamarins

58. d.

59. True

60. Arenavirus, antigenically related to lymphocytic choriomeningitis virus

61. Mice

62. Seroconversion in humans has been documented, but no signs of disease.

63. Oncoviruses, lentiviruses

64. Type B oncoviruses (mouse mammary tumor virus)

65. Leukemia and sarcoma

66. Bovine

67. D

68. Feline, simian

69. C. leukemia

70. (No question-- skipped number)

71. Lentivirus

72. Maedi-Visna in sheep; caprine arthritis encephalitis virus; and equine infectious anemia

73. Mutation

74. True

75. Chimpanzees

76. True

77. False

78. Monkeypox

79. Molluscum contagiosum

80. Benign epidermal monkey pox

81. Yaba

82. a) 

83. False; it can be asymptomatic or mild, or cause the entire clinical syndrome of fever, leucopenia, conjunctivitis, Koplik’s spots on labial and buccal mucosa, and a red maculopapular rash.  Some monkeys may die from the disease.

84. False.  There have been cases of humans accidentally infecting monkeys with influenza, however. 

85. Rubella

86. False; the incubation period can be longer than 90 days.  Rabies should be a consideration in animals dying of inapparent reasons during or even shortly after quarantine.

87. False.  Rabies can be detected only by fluorescent antibody testing or other definitive direct examination of brain tissue. 

88. True

Bacterial Diseases
89. Tuberculosis

90. Acid-fast

91. Young macaques are extremely susceptible

92. Trick question (sorry!).  Tuberculosis occurs in all primate species.

93. True

94. True

95. Every 3 months.

96. Every 6 months.

97. One year; isoniazid; 2 weeks

98. Mangabeys, rhesus monkeys, and African green monkeys

99. False, it can be transmitted but is not common in lab settings.

100. True 

101. Pseudomonas pseudomallei

102. True
103. Gram-negative, nonspore-forming bacilli

104. True
105. Young children and immunocompromised adults

106. Y. enterocolitica (causes yersiniosis) and Y. pseudotuberculosis

107. Africa

108. Yes, a breeding colony of squirrel monkeys had a severe outbreak.

109. Scrub typhus or tsutsugamushi, caused by Rickettsia tsutsugamushi

110. True

111. Strongyloidiasis

112. Enterobius vermicularis
113. Oesophagostomum apiostomum
114. True

115. Hymenolepsis nana

116. Quartan and tertian forms

117. True

