NHP Blue Book, Volume 2:  Diseases

Chapter 2 (Bacterial and Mycotic Diseases)

1.        Name the bacterium which is implicated as the primary cause of bacterial meningitis in NHP?

2.        Which of the following is characteristics of Streptococcal pneumoniae 

a.        Sensitivity to growth inhibition by optochin

b.       Alpha-hemolysis on blood agar

c.        Grow normally in pairs in blood agar

d.       All of the above

3.        What are the primary routes of S. pneumoniae infection

4.        List few factors that predispose the NHP to S. pneumoniae infection and disease

5.        How do you differentiate the E. coli infection from Streptococcal infection in neonatal baboons? 

6.        Which of the following statement regarding staphylococcus is false?

a.        Staphylococci are aerobic and facultative anaerobic, catalase positive, non-motile, non-spore forming gram positive cocci

b.       Staphylococcus is ubiquitous in environment, as well as in skin, and upper respiratory tract of humans and animals

c.        Organisms are uniformly spherical (1 um), form clusters or pairs or also seen as short chains

d.       Form pigmented colonies with zones of beta-hemolysis

e.        Organisms are susceptible to drying, disinfectants and are among the most susceptible of non-sporulating  bacteria

7.        What are the two factors responsible for pathogenicity of Staphylococci?

8.        List the extra-cellular toxins produced by staphylococci

9.        Name the most common bacterial isolate from external wounds, joints in affected macaques? 

10.     Which of the following statement regarding Listeria monocytogens is true?

a.        Listeria is a weak gram positive, non-spore forming coccobacillus with a motile peritrichous flagella

b.       Forms small colonies with narrow zone of beta-hemolysis in blood agar

c.        Cold enrichment may be necessary for the isolation of organism

d.       Causes abortion, stillbirth and neonatal death due to septicemia 

e.        Responds poorly to antibiotic therapy

f.         All of the above

11.     List the toxins produced by Clostridium tetani and explain how it affects body function

12.     When and where do most cases of tetanus infection occur in Rhesus monkeys?

13.     What are the clinical signs associated with early and advanced Cl. tetani infection

14.     Describe the cultural characteristics of Cl. tetani?

15.     Which bacteria is indicated or associated with acute gastric dilation or bloat in NHP?

16.     What are the common differential diagnoses for epistaxis in NHP?

17.     Which is the most common enteric pathogen isolated from captive macaques NHP

a.        Salmonella

b.       E. coli

c.        Shigella

d.       Yersinia

e.        Campylobacter

18.     What are the three mechanisms of disease production by E. coli?
19.     Name few common species of salmonella isolated from NHP
20.     Old World monkeys can be chronic carriers of which enteric pathogen:
a.         Salmonella
b.       Shigella
c.        Campylobacter
d.       E.coli 
21.     Which of the following statement regarding Shigellosis in NHP is true?

a.        Shigella flexneri is the most common serotype, and are susceptible to sunlight, acid pH, and 1% phenol treatment

b.       Enteric lesions are primarily seen in cecum and colon characterized by diphtheritic colitis


c.        Non-enteric shigellosis is characterized by gingivitis, abortion, and air-sac infection

d.       Treatment of shigellosis include AB therapy based on sensitivity and correction of deficits in dehydration, electrolytes and acid/base balance

e.        Shigellosis is a zoonotic disease and transmitted from monkeys to children and to animal care takers

f.         All of the above

22.     Which enteric bacterium causes a triad of lesions at necropsy such as mulfocal hepatic and splenic necrosis or abscess formation, mesenteric lymphadenopathy and ulcerative enterocolitis?
23.     True or False. Bacteria of genus Yersinia are gram negative, pleomorphic coccobacillus that are facultative anaerobic with peritrichous flagella and have a capsule

24.     Name two species of Yersinia that are of medical significance for NHP

25.     Match the following

I. Shigella


a. selenite broth, lactose negative 

II. Yersinia


b. diphtheritic colitis, presence of fibrin thrombi in serosal and sub-mucosal blood vessels

III. E.coli


c. requires cold enrichment for culture

IV. Salmonella 


d. multifocal necrotizing hepatitis, splenitis, lymphadenitis and ulcerative gastroenterocolitis






e. frequent normal fecal flora in NHP






f. most common enteric pathogen in NHP

g. carrier state

26.     Name the bacterium which constitutes normal fecal and oral flora in many NHP

27.     What are the two virulence factor associated with Klebsiella pneumoniae infection

28.     True or False. Ante-mortem diagnosis was frequently not made for K. pneumoniae infection due to the acute course of the disease

29.     Which organism is very prevalent that causes peritonitis, septicemia, air-sac infections, pneumonia and meningitis in New World and Old World Primate Species and in apes. 

a.        Nocardia spp.
b.       Klebsiella pneumoniae
c.        Staph arreus
d.       Hemophilus
30.     What is the striking lesion observed in acute air-sacculitis in owl monkeys?

31.     Which pathogen is the most common cause of respiratory disease in chimpanzees?
32.     Pasteurella multocida can cause which of the following in squirrel and owl monkeys?

a.        Pneumonia

b.       Meningitis

c.        Pleuritis

d.       All of the above

33.     Name the reservoir hosts for Francisella tularensis 

34.     Name the endotoxins produced by Pseudomonas aeruginosa?

35.     True or False: Naturally acquired meiloidosis has been reported in Presbytis meaphos, macaques and great apes.

36.     What is the etiological agent causing melioidosis? What is the characteristic microscopic lesion found in affected monkeys?

37.     Name two common isolates of campylobacter in NHP

38.     Which of the following statement regarding Campylobacter infection in NHP is false

a.        C. jejuni and C. coli were the most frequent bacterial isolates from both symptomatic and clinically affected NHP

b.       C. jejuni infection in NHP are self-limiting and that re-exposure is unlikely to cause disease

c.        There was a significant correlation between the C. coli and diarrheal disease

d.       Erthyromycin is the antibiotic of choice, however resistant strains were reported

e.        All of the above

39.     What are clinical signs associated with Campylobacteriosis in NHP

40.     _____________ is considered as a risk factor for adenoacarcinoma and lymphoma of the stomach in humans

41.     Describe: Pathogenesis of Helicobacter infection

42.     Name the two independent virulent factors associated with helicobacter infection

43.     Name the commonly used media for the culture of helicobacter?

44.     What are the characteristics of helicobacter colonies?

45.     Name an aerotolerant bacterium associated with diarrhea in human and animals?

46.     Which of the following statements regarding leptospirosis in NHP is true

a.        Naturally acquiring infection in NHP is uncommon

b.       Diagnosis is confirmed by the isolation of leptospira from blood and by silver staining of spirocheate in renal tissues

c.        Reduced blood flow, intravascular coagulation and thrombosis are sequel to leptospiral infection resulting in tissue hypoxia and cell death

d.       Elimination of leptospirosis can be accomplished by immunization with inactivated vaccine in squirrel monkeys

e.        All of the above

47.     Tuberculosis in NHP is caused by

a.        Mycobacterium tuberculosis

b.       M. bovis

c.        M. africanum

d.       A and B

e.        All of the above

48.     T or F. No apparent difference in tuberculosis disease caused by M. bovis and M. tuberculosis in NHP

49.     The inflammatory response associated with TB in NHP is classified as

a.        Type I hypersensitivity

b.       Type II hypersensitivity 

c.        Type III hypersensitivity  

d.       Type IV hypersensitivity

50.     Name the common routes of epizootic tuberculosis transmission in NHP

51.     List the possible causes for false-positive and false-negative TB tests in NHP

52.     Which of the following statement regarding TB testing in NHP is false:

a.        Intradermal tuberculin testing consists of administration of 0.10 ml of tuberculin PPD either in eye-lid or abdominal skin and the observation of the site after 24, 48 and 72 post-inoculation. Ptosis, swelling, erythema and edema are suggestive of positive or suspect reaction 

b.       Thoracic radiography my provide confirmation of pulmonary disease but doesn’t differentiate other cavitary diseases of lung such as Nocardia or cryptococcosis

c.        Concomitant disease like measles may give false-negative results due to immunosuppression

d.       M. bovis PPD found to have a advantage over M. bovis for use as a diagnostic reagent

53.     Which of the following state regarding Mycobacteroisis due to M. avium intracelluare in NHP is false

a.        NHP are resistant to experimental inoculation of M. avium intracelulare, but naturally acquiring disease has been reported

b.       M. avium intracellulare induced disease primarily involves the g.i tract and reticuloendothelial system, with rare thoracic disease

c.        Culture of the organism is slow, forms raised buff or yellow colonies in 2-3 wks when grown in Lowenstein-Jensen media

d.       Treatment shouldn’t be undertaken due to the multiple drug resistance of this organism

e.        Diagnosis of M. avium-intracellularae is done easily by intradermal TB testing. 

54.     _________ is required for the in vitro growth of Mycobacterium paratuberculosis 

55.     Name the etiologic agent for Hansen Disease and how long is the incubation period

56.     Name two species of NHP that are reported to have naturally acquired M. lepare infection

57.     Name the common drugs used in the treatment of leprosy in NHP

58.     Name two acid fast bacteria causing granulomatous disease in NHP.

59.     Which is most common isolate of NHP which is gram positive, partially acid-fast filamentous and branching organism causing chronic weight loss and nodular-diffuse pulmonary lesion and is characterized by pyogranulomas with sulfur granules? 
60.     What mycotic organism causes interstitial pneumonia and stains positive with silver or periodic acid-Schiff?
61.     What is the characteristic gross and microscopic lesion in the lungs of NHP affected with Pneumocystis carinii infection?
62.     Name the fungal organism that causes San Quajin "Valley Fever."

a.    Coccidioides immitis

b.    Nocardua

c.    Histoplasmosis

d.    Cryptococcus
63.     Match the following:

I. Coccidiodes immitus 



a. Thin walled, varying size, spherical causing no or neutrophilic or histiocytic inflammation

II. Histoplasma capsulatum var capsulatum

b. Thin walled yeast

III. Candida albicans



c. Psuedohyphae 

IV. Cryptococcus neoformans


d. Thick walled yeast, 10-60um, and spherule containing endospores  

V. Sportothrix schenkii



e. Disseminated disease involving primarily lung and vertebrae








f. Spread through feces of birds and bats 








g. Large spherical or oval yeasts that may have one or two buds, affecting SQ , skin and lymphatics








h. Thin walled, single bud with narrow isthumus with wide heteropolysaccharide capsule

64.     Name the etiologic agent of African histoplasmosis?

65.     Differentiate and distinguish Histoplasmsa capsulatrum var capsulatum and H. capuslatum var duboisii infection in NHP

66.           The organism reported to an infection cause papules and pustules of the skin contacting the ground in baboons is:

a.    Histoplasma capsulatum

b.    Coccidiodes immitis

&!nbsp;c.    Candida albicans

d.    Cryptococcus neoformens
67.     Candidiasis is also referred as?

68.     True or False. Candia organisms are acquired by neonates in the birth canal and colonizes the gastrointestinal and genital mucosa for life without any deleterious effects

69.     Name the disease which results in the formation of white creamy plaques in tongue, oral cavity, esophagus and intestine of monkey undergoing antibiotic therapy. 

70.     Which is the primary determinant for the candidiasis infection in NHP and what are the common predisposing factors associated with the infection

71.     Name two tests commonly used to diagnose cryptococcosis infection

72.     What are three primary clinical forms of zygomycosis or mucormycosis in humans 

73.     Which form of zygomycosis infection was reported in NHP

74.     What is the hallmark microscopic lesion associated with zygomycosis in NHP

75.     What is Splendore-Hoeppli phenomenon? Which fungal infection is associated with this phenomenon? 

 

Answers:

1. Streptococcal pneumoniae 

2. d 

3. Aerosol, through middle ear, oral and upper respiratory tract 

4. Stress related factors (capture, quarantine and transport), decreased immunocompetence, and viral infection. 

5. By presence of septic arthritis in multiple joints 

6. e 

7. Production of extracellular toxin and staphylococcal hypersensitivity 

8. Coagulase, exfoliatin, hemolysins, staphylokinase, and enterotoxins 

9. S.aureus 

10. e 

11. Tetanospasmin and Tetanolysin. Tetanospasmin is a neurotoxin, inhibits function of Renshaw cells affecting the duration and intensity for motor neuron impulses resulting in continuous stimulation of skeletal muscles. Tetanolysin I cause lysis of erythrocytes but cause little to clinical signs. 

12. Outdoor-free range colonies, coincides with breeding and birth season 

13. Cl. Tetani is a non-motile clostridium associated with wound infections. It produces smooth glistening colonies with wide zone of incomplete hemolysis with narrow zone of complete hemolysis on blood agar. Cl. Tetani is characterized into 5 types based on the production of lethal necrotic toxin (A-E). 

14. Early signs: reluctance to move, difficulty in food prehension, swallowing and excessive thirst with stiff gait

Advanced Lesions: Trismus, Opisthotonus, and status epilitpticus

15. C. tetani 

16. Branhamella catarrhalis infection, SHF, Ebola Reston infection and trauma 

17. e 

18. Enterotoxin production, invasion of epithelial cells and effacement of luminal epithelial cells. 

19. Salmonella enteriditis, S. typhmurium, and S. cholerasuis 

20. b 

21. f 

22. Yersinia enterocolitica 

23. False 

24. Y. enterocolitica, Y. psuedotuberculosis 

25. I (b,c) , II (c ), III (e), IV (a, g) 

26. Klebsiella pneumoniae 

27. Fimbriae (adhesion) and pili 

28. True 

29. b 

30. Thromboembolism of the supepithelial vasculature of the air-sac 

31. Streptococcal pneumonia 

32. d 

33. Muskrats, hares, rabbits and squirrels 

34. Leuckocidin and Endotoxin A – adenosine diphosphate ribosyl transferase 

35. True 

36. Pseudomonas pseudomallei. Causes multifocal microabcesses in lung, liver, spleen, stomach, lymph nodes and trachea. 

37. C. jejuni and C. coli 

38. a 

39. a 

40. Helicobacter infection 

41. H. pylori colonizes the mucus layer overlying the gastric epithelium. Due to its strong urease activity it produces ammonia and bicarbonate causing toxic effect on epithelial cells and also neutralizes the gastric acidity. Urease also contributes directly by invoking strong inflammatory reaction – resulting in catalase and peroxide dismutase. 

42. CagA – cytotoxin associated gene A correlated with duodenal ulceration and vacA – vacoulating cytotoxin associated with neutrophil infiltration 

43. Mueller-Hinton agar supplemented with 5% Sheep blood and Columbia blood agar with 5% horse blood  or agar maintained in a microaerophilic environment at 37C for 5-7 days 

44. Pin point or Water Spray type colonies that are urease, oxidase and catalase positive 

45. Arcobacter butzleri 

46. e 

47. d 

48. True 

49. Delayed Hypersensitivity (IV) 

50. Aerosol, ingestion, direct contact, contact with fomites and tattooing needles 

51. False Positive: Exposure to Freund’s complete adjuvant, non-specific reactivity of the vehicle, trauma due to improper administration of test

False Negative: Concurrent infection (measles), low dose, ineffective PPD, Isoniazid therapy

52. d 

53. e 

54. Mycobactin 

55. M. leprae, upto 10 years 

56. Sooty mangabey, Cercocebys atys and Chimpanzee 

57. Rifampin (600 mg daily) Clofazimine (100 mg daily) and Dapsone (100mg daily) 

58. Nocardia and Mycobacterium 

59. Nocardia asteroids 

60. Pneumocystis

61.     Rubbery, firm partially collapsed lung. Microscopic lesions include interstitial pneumonia, alveoli filled with granular eosinophilic foamy material with mononuclear infiltration

62.     Cryptococosis

63.     I (d,e). II (b, f), III ( C)  IV (a, h), & V(g)

64.     H. capsulatum var duboissi

65.     H. capsulatum var capsulatum: Thin walled yeast Disseminated/Systemic infection characterized by pneumonia, hepatitis and splenitis. 

H. capsulatum var duboissi: Thick walled yeast, indigenous to Africa, Lesions are confined to the skin, but may extend structure beneath the skin. 

66.     a

67.     Thrush or Moniliasis

68.     True

69.     Candidiasis

70.     Cell-mediated immunity. Predisposing factors include: Antibiotic therap, prolonged immunosuppression, neoplastic or infectious disease, recent importation and prolonged use of steroids.

71.     India ink preparation and Latex agglutination test for capsular antigen in CSF, serum and urine 

72.     Cutaneous, Systemic and Rhinocerebral

73.     Systemic primarily involving gastric or intestinal lesion 

74.     Angioinvasion and thrombosis

75.     Presence of widecollar of eosinophilic material around the hyphae and the eosinophilic precipitate; Entomophthorales (Basiobolus and Conidiobolus) infection

