MICROBIOLOGY EXAM 3 2004
1. Motility exhibited by microorganisms gives them an advantage in their ability to cause infections. Motile organisms which cause disease include:
A. Treponema pallidum subspecies pallidum, which can be transmitted as likely by a contaminated toilet seat as by person to person contact

B. The spirochetes responsible for bejel, pinta and yaws; these diseases are primarily transmitted sexually

C. Borrelia burgdorferi, which can transmitted to humans by the deer tick; a bull’s eye rash often marks the bite site

D. Borrelia species responsible for Relapsing Fever, a disease transmitted by fleas, which resembles syphilis and is epidemic in the US

E. Entamoeba gingivalis and Trichomonas tenax; the numbers of these spirochetes increase in periodontal disease, although they are not the cause

2. With reference to Necrotizing Periodontal Disease (NPD) or ANUG or Necrotizing Ulcerative Periodontitis, which of the following is  INCORRECT

A. Spirochetes of the genus Treponema can often be seen invading gingival tissue where zones of necrosis are present

B. Fusobacterium nucleatum are “fusiform bacilli” which are present but are probably not the etiologic agent

C. Prevotella intermedia is an anaerobe that produces a black pigment, is present and is moderately tissue destructive

D. The plaque present shows predominantly Gram positive, non-motile flora (actinomycetes) and streptococci

E. Elevated titers of IgG and IgM against spirochetes and IgG against Prevotella intermedia are present

3. Syphilis:
A. Has a primary stage, where an oral condyloma called a “mucous patch” can appear

B. Has four (4) stages, in one of which clinical symptoms are absent and an incomplete immunity develops

C. Has a primary stage, marked by a maculopapular rash that appears anywhere on the body, including the hands and feet

D. Has a tertiary (late) stage, marked by a “hard chancre” that heals within a few weeks plus satellite bubos

E. Induces a cell-associated hypersensitivity reaction that protects against possible reinfection

4. In the diagnosis of syphilis

A. A microscopic examination of lesion fluids for spirochetes, using darkfield illumination is useful during the primary and secondary stages of the disease

B. Measurement of “reagin” antibodies by VDRL test utilizes spirochetes as the antigen

C. The fluorescent treponemal antibody adsorption test (FTA-ABS) utilizes cardiolipin to determine the presence of non-specific antibodies

D. The Treponema pallidum hemagglutination test (TPHA) utilizes a flocculation reaction to determine the presence of non-specific antibodies

E. The Jarisch-Herxheimer reaction is a useful means to determine the titer of anti-treponemal antibodies

5. Which of the spirochetes below can be transmitted to humans via consumption of food or water contaminated with the excreta of rodents and causes a high fever, hemorrhages, jaundice, CNS and organ involvement and possibly death within a few weeks (Weil’s Disease)?

A. Borrelia buccalis

B. Treponema vincentii

C. Leptospora interrogans

D. Borrelia species that vary antigenically

E. Treponema denticola and Treponema socranskii

6. The etiologic agent of syphilis:

A. Can cause congenital disease if transmitted to the fetus after the 4th month of pregnancy

B. Is involved in the production of granulomas (gummas) in patients during the secondary stage of the disease

C. Is often found in the tertiary stage of the disease, where it can be most easily transmitted in saliva from patients to dentists

D. Is generally refractory to penicillin therapy, due to the development of resistant strains

E. Is motile by means of external flagella, is Gram positive and can be grown in a virulent form on artificial laboratory media

7. Which of the following is a Gram positive, spore-forming aerobic rod capable of producing a “malignant pustule” and/or Woolsorter’s Disease by a toxin composed of 3 proteins (PA, EF and LF)?

A. Bacillus cereus

B. Bacillus anthracis

C. Clostridium botulinum

D. Clostridium difficile

E. Clostridium perfringens

8. Organisms which can form endospores and which can also produce a food-borne intoxication include:

A. Bacillus cereus, often associated with the ingestion of canned foods; its 2 enterotoxins cause a diarrhea, one acting similarly to cholera toxin

B. Clostridium perfringens Type A, often associated with ingestion of meats and poultry served in restaurants; its enterotoxin acts similarly to cholera toxin

C. Clostridium botulinum often associated with ingestion of boiled rice, meats, cream and pudding; its enterotoxin acts similarly to cholera toxin

D. Clostridium difficle; its 2 exotoxins produce necrosis in the colon following ingestion of contaminated, vacuum packaged and/or canned foods

E. All of the above are correct

9. With reference to diseases produced by species of Clostridium, which statement below is INCORRECT?
A. Myonecrosis, cellulitis and fasciitis; produced by the alpha and theta toxins, which have hemolytic, necrotizing and (theta) even cardiotoxic activities

B. Botulism: seen now most often in infants, the neurotoxin responsible blocks neurotransmission at peripheral cholinergic synapses by preventing acetylcholine release, resulting in respiratory center paralysis

C. Tetanus: produce by a LPS endotoxin which acts on CNS tissue, blocking the release of GABA and glycine resulting in flaccid (muscle) paralysis

D. Tetanus: can be prevented by the use of a toxoid and treated, in part, by use of tetanus immune globulin. The toxoid provides for an “artificial active” immunity; the globulin provides an “artificial passive” immunity

E. Antibiotic associated colitis (AAC) and pseudomembranous difficile in the gut following use of antibiotics such as clindamycin, ampicillin and cephalosporins; PMC is a concern following abdominal surgery

10. With reference to anaerobic bacteria involved in oral diseases:

A. Tannerella forsythensis is a periodontal pathogen involved in early onset and rapidly progressive forms of disease resulting in loss of attachment, especially in adolescents
B. Porphyromonas gingivalis: seen in chronic and aggressive forms of periodontitis and in infected root canals, it is strongly tissue destructive

C. Porphyromonas endodontalis: associated with pain in root canal infections, it is asaccharolytic and produces dark pigments on agar

D. Prevotella intermedia: associated with aggressive and chronic forms of periodontitis, especially in adults. It produces collagenase, which is found in diseased lesions

E. All of the above are correct

11. Anaerobic bacteria:

A. Often lack catalase and superoxide dismutase; they can thus detoxify hydrogen peroxide and the superoxide anion

B. Grow best in necrotic tissue where the Eh (O/R potential) is +150mV

C. Are normally found in the colon and female genital tract as well as the gingival crevice, where there can be as many as 1000 anaerobes to 1 facultative anaerobe

D. Rarely play a role in upper and lower respiratory tract infections, since it the oral cavity, in general, facultative aerobes vastly outnumber the anaerobes

E. Such as Actinomyces and Veillonella species are most commonly found as normal skin flora
12. From the list below of anaerobic bacteria and the disease in which they can be involved, select the one INCORRECT combination

A. Actinobacillus actinomycetemcomitans (A.a.) found in localized juvenile periodontitis, but also strongly associated with chronic and adult forms of the disease

B. Bacteroides fragilis (group members): the polysaccharide capsule is a virunlence factor that promotes abscess formation; they are the most commonly isolated anaerobes from all clinical specimens and the most antibiotic resistant

C. Actinomyces viscosus: along with Streptococcus mutans and Streptococcus sanguis, it is present in plaque associated with root surface caries and can alone cause the disease in experimental animals

D. Propionibacterium and Fusobacterium species: respectively found in pulpal and periapical infections, which are both polymicrobic infections
E. Porphyromonas endodontalis: an oral pathogen which also cause platelets to clump together, invades epithelial cells, causing inflammation and artery disease

13. Patients with emphysematous cholecystitis exhibit severe epigastric/abdominal pain, fever and an elevated WBC count. Gas can be present in the gall bladder. Surgery is generally required to remove small stones in the gall bladder. Surgery is generally required to remove small stones in the gall bladder of patient with the above condition showed Gram positive, boxcar shaped rods; a very few had endospores. The same organisms were found in colonies from a blood plate incubated anaerobically. The most likely pathogen is:

A. Staphylococcus aureus

B. Streptococcus pyogenes

C. Clostridium difficile

D. Clostridium tetani

E. Clostridium perfringens

14. Clinical clues that are helpful in indicating that anaerobic sepsis may be present include:

A. A fetid odor of pus from a root canal

B. Tissue necrosis/gangrenous discoloration 

C. Abscess formation and creptitant tissue

D. A, B and C

E. A and B only

15. A 44 year old male with a history of diabetes, heavy smoking and hypertension was seen in the emergency room. He was experiencing chest pain and was found to have suffered a myocardial infarction. After admission on hospital day 5 he underwent triple coronary bypass surgery and on day 7 he develop septic shock. Serial blood cultures were taken and pleural effusion from a pneumonia which developed plus seepage from his sternal wound all grew yellowish colonies on blood agar. The colonies produced surrounding zones of complete hemolysis. These organisms were Gram positive cocci in clusters and were identified as Staphylococcus aureus. All of the following are true EXCEPT:

A. This organism is most frequently spread from patient to patient in a hospital setting on the hands of a care giver and can be controlled by good handwashing techniques between patient contact

B. The organism was coagulase and catalase positive

C. This organism is usually susceptible to penicillin G and penicillin stable penicillins

D. Strains of this organism resistant to methicillin MRSA are due to the presence of modified penicillin binding protein (PBP)

E. MRSA strains of this organism are frequently seen as nosocomial pathogens but can be found in community acquired infections

16. With regard to the ability of staphylococci to produce disease in humans, all of the following statements are true EXCEPT:

A. Staphylococcus saprophyticus is a common uropathogen causing infection in approximately 10-20% of young women and is susceptible to novobiocin

B. Staphylococcus epidermidis strains, that produce a polysaccharide slime layer (biofilm) tend to be more pathogenic and have enhanced virulence as compared to nonproducing strains

C. S. aureus has peptidoglycan in its cell wall, and most strains have a surface Protein A, which contributes to virulence by interfering with opsonization

D. Most strains of Staphylococcus aureus produce alpha-toxin which acts by forming transmembrane pores in mammalian cells and leads to lysis and cell death

E. Multiple antimicrobial resistance, including resistance to penicillin, is most frequently encountered with S. aureus, although many strains of S. epidermidis are also penicillanse producers

17. All of the following statements regarding pyogenic streptococci are true EXCEPT

A. These organisms are usually α hemolytic and are grouped on the basis of Lancefield carbohydrate antigens present in the cell wall
B. Acute rheumatic fever can follow an acute pharyngitis due to Group A streptococcus and is a non-suppurative disease characterized, in part by interaction of cross-reacting antistreptococcal antibodies against the M protein and heart sarcolemma

C. Acute glomerulonephritis most frequently occurs following a skin infection due to Group A streptococci. It involves deposition of circulating immune complexes in the glomerulus

D. The M protein antigen of Streptococcus pyogenes (Group A streptococci) is a fibrillar molecule, and virulence is probably associated with epidermal attachment and resistance to opsonization and phagocytosis

E. Group A streptococci (S. pyogenes0 may produce streptokinase, which acts as a spreading factor, as well as pyrogenic exotoxins, which act similar to those of Staphylococcus aureus

18. A 70 year old female being treated with immunosuppressive drugs for multiple myeloma is admitted with a fever of 100.2 F, an increase white blood cell count, and bilateral pulmonary infiltrates with effusion. Organisms which grew on three successive blood cultures revealed Gram positive “lancet-shaped” cocci which tended to be arranged in pairs. All of the following are true EXCEPT:

A. When grown on blood agar, this organism most likely produced colonies where were alpha-hemolytic

B. The organism isolated is not uniformly susceptible to treatment with penicillin G and other beta-lactam antibiotics when tested by the Kirby-Bauer technique. Multi-drug resistant strains occur

C. A capsule was found to surrounding this organism and is the primary virulence factor contributing to its pathogenesis

D. Tested for susceptibility to optochin when grown on a blood agar plate, this organism would most likely be resistant

E. Pneumonia caused by this organism in at-risk individuals may be prevented by prior administration of a multivalent polysaccharide vaccine

19. A young child develops pharyngitis, a fever and a rash. Beta-hemolytic, Gram positive cocci in chains are isolated from the throat and are found to be catalase negative. All of the following statements about the virulence factors of this pathogen are true EXCEPT
A. Hemolysis results from production of exotoxins

B. The organism produces membrane bound protein (M protein) which has antiphagocytic properties

C. The organism produces lipoteichoic acid, which is necessary for attachment to mucosa

D. The organism is not encapsulated

E. The rash is produced by an erythrogenic toxin distinct from the hemolysins

20. Regarding Staphylococcus species, all of the following are true EXCEPT

A. Staphylococcus saprophyticus, S. aureus and S. epidermidis colonize humans and can be of medical importance

B. Both S. aureus and S. epidermidis produce the enzyme catalase (catalase positive)

C. S. aureus is usually coagulase negative

D. Stains of S. aureus can be “fingerprinted” using bacteriophage typing which can be used for epidemiologic studies

E. Most S. aureus are hemolytic and produce a zone of clear hemolysis when grown on a blood agar plate

21. Regarding disease caused by staphylococcal toxins, all of the following statements are true EXCEPT:

A. Scalded skin syndrome in both children and adults results from the production of exfoliatin in a staphylococcal lesion

B. Staphylococcal food poisoning is due to production of an enterotoxin preformed in food contaminated with S. aureus. It is an intoxication, not an infection

C. Toxic shock syndrome is due to the production of TSST-1 toxin with absorption by the bloodstream at a local site of colonization

D. All of the above named toxins have been shown to act, in part, by superantigen-mediated effects

E. A characteristic of the staphylococcal enterotoxin is its ability to be inactivated by 30 minutes of boiling

22. A 2 year old male with no history of immunizations was seen in the emergency room. Two weeks prior he experienced an upper respiratory infection, a fever of 104F, exudative pharyngitis, enlarged cervical lymph nodes and a clear chest. He was treated with penicillin, a throat culture was taken, and he was sent home. Three days later he was admitted with respiratory distress and a fever of 102F with a thick yellowish-white membrane semi-occluding the posterior pharynx. He previous throat culture was negative for Group A streptococci (Streptococcus pyogenes). A culture of the membrane exudate was taken and placed on a special isolation medium which inhibited normal flora, and the organism suspected of causing his disease was isolated. All of the following statements are true EXCEPT:

A. The organism grown on the special isolation medium was a short Gram positive club-shaped pleomorphic bacillus (diphtheroid) did not grown on a blood agar plate and was identified as Corynebacterium diphtheriae

B. Cultures of the patient’s blood were negative, indicating a non-invasive bacterial disease, i.e., no organisms resembling those in Answer A above were found

C. The patient’s disease was caused by a protein exotoxin which is encoded on a lysogenic bacteriophage carried by toxin-producing strains. The toxin enters the systemic circulation and inhibits protein synthesis in a variety of tissues, particularly heart

D. Treatment for this acute disease primarily consists of giving diphtheria toxoid (DT) to confer immunity and antibiotic therapy to kill the organism at the localized site of infection.

E. The causative toxin producing organism found in the pseudomembrane of this previously unvaccinated patient is susceptible to many common antibiotics

23. All of the following statements are true about Staphylococcus aureus EXCEPT:

A. Various strains can be typed using specific lytic bacteriophage

B. Some strains produce an epidermolytic toxin, coded for by a plasmid

C. It is the most common cause of osteomyelitis

D. It can be distinguished from Staphylococcus epidermidis by Gram reaction and cell arrangement

E. All of the above statements are true

24. Which of the following is a significant cause of meningitis in older adults and young children other than neonates?

A. Streptococcus pyogenes

B. Staphylococcus epidermidis

C. Streptococcus pneumoniae

D. Streptococcus agalactiae

E. Staphylococcus aureus

25. A middle aged drug and alcohol abuser presented with shortness of breath, a productive cough and a fever of 102F. He had diffuse bilateral pulmonary lobar infiltrates on X-ray. Multiple cultures of his blood were obtained and some grew Gram positive, lancet shaped diplococci, which produced alpha hemolysis on blood agar, and was susceptible to optochin (P disc). All of the following statements are true EXCEPT:
A. This organism was identified as Streptococcus pneumoniae, can be found as part of the normal flora of the oropharynx and may serve as an endogenous source of infection in immunosuppressed patients

B. Whereas penicillin G was formerly considered to be a treatment of choice, multiply drug resistant strains of this organism are now being obtained from patients with pneumonia i.e., resistant to beta-lactam antibiotics

C. The major virulence factor of this organism is a type specific polysaccharide capsule which inhibits  phagocytosis. A cytotoxic hemolysin (pneumolysin) has also been implicated as a virulence factor

D. It is not necessary to routinely test for antimicrobial susceptibility of isolates of this organism since most strains are susceptible to penicillin G

E. A vaccine (Pneumovax) containing the most common capsular polysaccharides from more than 80 different streptococcal serotypes, has been found to be relatively effective in protecting the at risk older patient population by stimulating production of circulating anticapsular antibodies

26. A 43 year old female patient with a history of mitral valve prolapse was admitted with a chief complaint of intermittent fevers for one month and headaches for 3 weeks. Two weeks prior to developing symptoms, she had undergone a dental procedure for which she too prophylactic tetracycline. She had no skin lesions. All four blood cultures performed on admission were positive for Gram positive cocci in chains. She probably has

A. Staphylococcal pneumonia

B. Tuberculosis

C. Subacute bacterial endocarditis

D. Streptococcal pharyngitis

E. Necrotizing fasciitis

27. A 63 year old college professor has been advised that he has mitral valve prolapse with valvular regurgitation and thickened leaflets. He is about to undergo oral surgery. He is not known to have any penicillin hypersensitivity. Which of the following antibiotics, or combinations, should be given to provide chemoprophylaxis?
A. Amoxicillin

B. Oral Clindamycin

C. Penicillin V

D. Parenteral ampicillin plus gentamicin

E. IV vancomycin

28. The majority of reported cases of subacute bacterial endocarditis are produced by:

A. Enterococci

B. Beta hemolytic streptococci

C. Staphylococcus aureus

D. Viridans (alpha hemolytic) streptococci

E. Staphylococcus epidermidis

29. Individuals at increased risk for developing pneumococcal pneumonia include those who?

A. Have sickle cell anemia

B. Are alcohol or drug abusers

C. Suffer from emphysema and obstructive pulmonary disease

D. Are malnourished

E. All of the above are correct

30. Staphylococcus epidermidis is a Gram positive bacterium that:

A. Ordinarily forms non pigmented colonies and doesn’t ferment mannitol

B. Ordinarily lives on the skin and in sebaceous glands of humans

C. Often can be responsible for infective endocarditis in intravenous drug abusers

D. Is catalase positive and coagulase negative

E. All of the above are correct

31. A patient with autoimmune connective tissue disease was diagnosed with bacteremia, peritonitis and septic arthritis. Organisms were isolated from blood, peritoneal exudate and joint fluid. They were catalase –negative, coagulase-negative, Gram positive cocci, which were inhibited b the Bacitracin (A) disc. Which one of the following characteristics listed below would NOT contribute to the virulence of the organisms?

A. Hyaluronidase production

B. M protein in the cell wall

C. Fibrinolysin (kinase) production

D. Protein A in the cell wall

E. Beta-hemolysin production

32. Neisseria meningitidis and N. gonorrhoeae both have the following in common EXCEPT

A. Ability to cause septicemia

B. They grow on chocolate agar

C. Ability to cause pharyngitis 

D. Effective vaccine is available for prevention of disease

E. They are oxidase positive

33. A 25 year old homosexual male has a repeat occurrence of a “pus-like” discharge from his penis following therapy. A Gram stain in the emergency room shows intracellular Gram negative diplococci. The diagnosis is obvious. The following are probably true about this case EXCEPT:

A. The disease could have been prevented if he were immunized with a vaccine containing pili to the agent

B. His sexual partners should be treated even in the absence of any symptoms 

C. His anal (rectal) area should also be cultured for the presence of the same organism

D. The organism can be invasive and cause septicemia if left untreated

E. Antigenic variation of pili due to genetic rearrangements perhaps afford escape mechanisms from the immune system
34. A 19 year old male recruit presented to the Navy sick bay complaining of headache, fever and weakness since the previous evening. He had a rash consisting of multiple hemorrhagic spots on the forearm and chest. He was listless and had a temperature of 103F and above normal heart rate. Blood and spinal fluid cultures were obtained, and he was given intravenous antibiotics. Gram stain of the spinal fluid showed many neutrophilic white cells and a few Gram negative diplococci. Gram stain of material aspirated from one of the skin lesions showed Gram negative diplococci also. An organism was cultured from the spinal fluid which was an oxidase positive, Gram negative diplococcus. The patient probably has:

A. Epidemic cerebrospinal meningitis 

B. Pneumococcal meningitis

C. Group B streptococcal encephalitis 

D. Scarlet fever

E. Gonococcal septicemia

35. With respect to Bordetella pertussis, all of the following statements are true EXCEPT:

A. An acellular vaccine is available containing several of the antigenic protein “toxins” secreted by this organism

B. Pertussis toxin has ADP ribosylating activity similar to other toxic organisms with A/B mechanism of action

C. In the infected human, large numbers of organisms are responsible for droplet transmissions during the catarrhal stage of “whooping cough”

D. Like other Bordetella species, this organism can be the causative agent of a zoonosis

E. Isolation of the organism from respiratory secretions requires enriched medium and prolonged aerobic (1 week or more) incubation

36. With respect to Haemophilus influenzae all of the following are true EXCEPT:

A. The organism can be found as a normal flora organism in the unencapsulated state

B. Pathogenic strains are encapsulated and the capsule of type b  H. influenzae is a polyribose ribitol phosphate (PRP)

C. The organism requires both X factor (heme) and V factor (equivalent to NAD) for growth

D. As the most common cause of meningitis in children under the age of 5, it is routinely susceptible to treatment with ampicillin
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A vaccine consisting of type b PRP conjugated (linked) to a protein carrier is an effective immunizing agent
37. With regard to the above diagram showing the results of a gel-diffusion test with three strains of Corynebacterium diphtheriae organisms from patients (A, B and C) growing on a suitably enriched agar plate (Elek plage), which of the following statements is correct? Organism D is a C. diptheriae toxigenic control. 

A. Organism A is non toxigenic
B. Organism B is toxigenic

C. Both A and B are toxigenic

D. Life long immunity probably would be produced in a patient who recovered from clinical infection due to organism A and organism C

E. Organism C gives a positive Schick Test

MATCHING
A. Neisseria gonorrhoeae
B. Corynebacterium diphtheriae
C. Haemophilus influenzae
D. Brucella abortus
E. Bordetella pertussis
F. Neisseria meningitidis
G. Streptococcus agalactiae
H. Haemophilus ducreyi
38. _______A Gram negative causative agents of neonatal ophthalamia contracted from an infected mother during passage through the birth canal (perinatal disease)

39. _______The zoonotic agent of undulant fever in humans which is an intracellular parasite

40. _______Long lasting immunity (about 10 years) is conferred by immunization with a toxoid vaccine from this Gram positive organism

41. _______Humans infected with this organism require prolonged treatment and may be subject to chronic recurrence of disease due to the difficulty of totally eradicating the organism

42. _______Toxin production is coded for by lysogenic conversion of a specific prophage possessed by this organism




