MICROBIOLOGY EXAM 3 2003
1. Syphilis :

A. Is caused by Treponema pallidum subspecies pallidum, a motile spirochete with endoflagella in the periplastic space

B. Is the most common STD in the US and its incidence is increasing

C. Is similar to bejel, yaws and pinta in that all are STDs treatable with massive doses of penicillin

D. Is caused by Gram positive motile rod whose cell envelope has large amounts of lipids

E. Can be diagnosed immunologically by measuring Reagin, a specific antibody which arises against the pathogen

2. With reference to diseases involving spirochetes:

A. Leptospirosis, in its endemic form, is transmitted by ticks

B. Relapsing Fever is transmitted by the excreta of rodents, which contaminate food and water

C. Vincent’s Stomatitis (Trench Mouth) can manifest with a gray pseudomembrane which forms orally and resembles the tertiary stage lesions of syphilis 

D. Vincent’s Angina (ulcerative tonsillitis) is a mixed infection, in which Fusobacterium necrophorum is a key pathogen

E. The bulls-eye of Lyme Disease can be prevented by a live vaccine containing Borrelia burgdorferi

3. Spirochetal disease include:
A. Syphilis where a cell mediated immunity develops and protects against reinfection in patients who have been treated and recovered

B. Necrotizing ulcerative gingivitis (formerly ANUG) where Prevotella intermedia, Fusobacterium nucleatum and invading species of Treponema are present

C. NUG, where DNA probes and rising titers of IgG and IgM against Entamoeba gingivalis and Trichomonas tenax implicate these organism plus spirochetes as the etiologic agents

D. Syphilis where the oral lesions of the primary and secondary stages are generally devoid of infectious organisms

E. Lyme Borreliosis, which is transmitted to humans by ticks and whose early stages show the development of a hard chancre and an oral mucous patch

4. A patient’s abdominal ultrasound showed multiple small stones in his gall bladder and a dilated common bile duct. Gas was noted within the gall bladder. He underwent a cholycystectomy. A swab of the gall bladder was subjected to a Gram stain; boxcar-shaped, Gram positive rods were seen which were also found in anaerobically grown cultures (a few contained endospores). With reference to this case, which of the following is INCORRECT?
A. The patient most likely had tetanus, a side effect of which is cholecystitis 

B. The organisms likely responsible are capable of also causing gas gangrene, crepitant cellulitis and a bacteremia

C. The organisms likely responsible are also capable of producing a non-fatal type of foodborne diarrhea

D. Virulence factors of the isolated organism probably include a lecithinase (phospholipase C) a Hyaluronidase and a hemolysin

E. The isolated organism most likely is a Clostridium species; it lacks cytochromes, catalase and SOD

5. With reference to members of the genus Bacillus, which of the following is INCORRECT?

A. They are all able to form endospores

B. They are all Gram positive

C. They are all rods/bacilli

D. All species are aerobic bacteria

E. All species are pathogens

6. Anthrax:

A. Can occur as an internal disease, called malignant pustule

B. Can occur as an external disease, called Woolsorter’s Disease

C. Spores can enter through abrasions of the skin or be inhaled into the lungs

D. Is a disease whose symptoms are caused by a toxin, namely , the organism’s polypeptide capsule, which acts as an adenylate cyclase

E. May be prevented by use of a vaccine containing the protective antigen, the edema factor and the lethal factor; all proteins secreted by the organism

7. Possible sources and/or causes of “food poisoning” include:

A. The ingestion of boiled rice allowed to cool after cooking

B. Ingestion of pre-formed exotoxin contained in meats, cream toppings and puddings

C. Ingestion of an enterotoxin produced by Bacillus cereus

D. A Bacillus cereus exotoxin which acts similarly to cholera toxin to produce a diarrhea

8. With reference to disease produced by Clostridium species:

A. Tetanus results from a neurotoxin that causes a flaccid type of muscle paralysis

B. Botulism results from a neurotoxin that causes a spastic type of paralysis

C. The alpha and theta toxins of Clostridium perfringens are together responsible for hemolysis, muscle cell necrosis and cardiac toxicity

D. The histotoxins/cytolytic toxins produced by Clostridium difficile are most likely responsible for myonecrosis

E. Antibiotic associated diarrhea, colitis and pseudomembranous colitis most likely result from exotoxins produced by Clostridium perfringens

9. Tetanus:

A. Can be prevented by use of a toxoid and its symptoms prevented and/or treated with an antitoxin

B. Antitoxin (immune globulin) provides for an “artificial active” type of immunity

C. Toxoid provides for an “artificial passive” type of immunity

D. Is caused by a Gram negative, spore forming aerobe

E. All of the above are correct

10. Bacteroides fragilis group members:

A. Unlike most anaerobes, produce small amounts of catalase and can detoxify the superoxide anion

B. Possess and antiphagocytic, polysaccharide capsule but limited LPS toxicity

C. Contain plasmids and transposons capable of drug resistance transfer

D. Are often involved in polymicrobic abdominal abscesses and are resistant to penicillin and cephalosporins

E. All of the above are correct

11. Anaerobic bacteria that can be encountered at oral sites include:

A. Prevotella intermedia; it is a moderately tissue-destructive, periodontal pathogen associated with chronic (adult) periodontitis and necrotizing ulcerative gingivitis

B. Porphyromonas gingivalis; it is strongly tissue-destructive periodontal pathogen also found in root canals and produces dark pigmented colonies

C. Porphyromonas endodontalis; it is associated with pain in infected root canals and produces a dark pigmented colony

D. Prevotella intermedia and Porphyromonas species which can produce collagenase, an enzyme associated with tissue destruction in periodontal disease

E. All of the above are correct

12. SKIPPED – UNREADABLE QUESTION

13. With reference to Actinobacillus actinomycetemcomitans, which of the following is INCORRECT?

A. It can produce a leukotoxin, an immunosuppressive factor and a polyclonal B cell activator

B. In its encapsulated form it can invade soft tissue and has been isolated from juvenile patients with localized aggressive periodontitis

C. It is Gram positive aerobic rod that has been isolated mainly from infected root canals in adults

D. It mediates bone resorption and depresses fibroblast proliferation

E. It is indigenous to humans and its colonization of surfaces is aided by fimbrae

14. Which of the following groupings of anaerobic bacteria is least likely to be pathogenic and normally found in the oral cavity?

A. Treponema, Actinomyces and Eikenilla species

B. Peptostreptococcus and Fusobacterium species

C. Veillonela and Wolinella species

D. Campylobacter and Helicobacter species plus Bacteroides fragilis

E. All of the above combinations occur orally with about equal frequencies and are involved in disease there

15. Regarding Haemophilus influenzae, all of the following statements are true except?

A. Pathogenicity and virulence is associated with the presence of a capsule

B. A pleomorphic coccobacillary Gram negative rod with thread like forms occurring in specimens stained directly as well as in growth from cultures

C. Treatment with ampicillin is routinely successful, since this broad spectrum antibiotic is beta lactamase resistant

D. Administration of rifampin is used where prophylaxis is recommended for close human contacts

E. The most common cause of meningitis is unvaccinated children under 5 years of age

16. SKIPPED – UNREADABLE QUESTION

17. Regarding Corynebacterium diphtheriae, all of the following statements are true EXCEPT:

A. Infection requires intravenous (IV) treatment with a high level dose of diptheria antitoxin which is commercially available 

B. In addition to A above, diphtheria toxoid should be given to previously unvaccinated patients

C. Majority of previously vaccinated adults today are immune, since active immunity is lifelong

D. Patients with diphtheria are also treated with antibiotics (erythromycin or penicillin) to eliminate organisms and prevent carrier state

E. Toxgenic strains of C. diphtheriae may be identified by the Elek Plate technique

18. Regarding Neisseria gonorrhoeae, all of the following statements are true EXCEPT

A. Laboratory diagnosis particularly in the male, is made by demonstrating Gram negative intracellular diplococci in pus cells from urethral exudate. If positive, treatment may begin without culture. 

B. In the female, Gram stain and culture of exudate from the urethra and cervix is necessary, since there are normal flora Neisseria species and the infected female may often be an asymptomatic carrier of N. gonorrhoeae 

C. Treatment with therapeutically achieved levels of penicillin is routinely effective in both males and females

D. Neonates may be infected at birth (perinatal) from an infected mother, giving rise to gonococcal ophthalmia. Silver nitrate has been instilled in the conjunctiva of the eye for prevention

E. The organism is not very hardy and is sensitive to environmental conditions outside the host. It is not spread by fomites and is almost exclusively transmitted by sexual contact.

19. Regarding Neisseria meningitidis, all of the following statements are true EXCEPT:
A. Polysaccharide capsules, of which there are a number of antigenic serotypes, inhibit phagocytosis and contribute to the virulence of the organism

B. Like N. gonorrhoeae, this organism requires an enriched medium for growth. It is differentiated form the former on the basis of sugar fermentation tests. Both are oxidase positive. 

C. The LPS (endotoxin) in the cell wall of this organism is responsible for toxic pathogenic effects found in meningococcal disease

D. Penicillin G is the drug of choice for treating meningococcal disease. High doses are necessary to achieve effective levels in the meninges.

E. Like N. gonorrhoease, there is not effective vaccine for the prevention of disease

20. Regarding Streptococcus pneumoniae, all of the following statements are true EXCEPT:

A. Only strains of this organism possessing a capsule are pathogenic and virulent due to the ability to inhibit phagocytosis

B. Although a pneumolysin and leukocidin may be produced, they are not clearly implicated in pathogenesis of disease

C. Are alpha-hemolytic Gram positive organisms which can be distinguished from other alpha hemolytic (viridans) streptococci by their solubility in bile salts (a surface active agent)

D. A somatic antigen (C carbohydrate) is common to all strains of pneumococci, whereas there are more than 83 different polysaccharide types based upon capsular differences

E. This organism is routinely susceptible to Penicillin G and does not require antimicrobial susceptibility testing

21. Regarding Streptococcus pneumoniae, all of the following statements are true EXCEPT:

A. A polyvalent protective vaccine has been developed directed against 23 of the more common capsular polysaccharide types possessed by this organism. Antibodies produced facilitate phagocytosis and killing of the organism

B. In addition to pneumonia, this organism is a major cause of otitis media (second to H. influenzae) in children

C. Pneumococcal pneumonia causes lobar pneumonia with fibrous exudate filling the bronchi, bronchioles and alveolar spaces leading to consolidation

D. The M protein in the cell wall (somatic antigen) stimulates the production of protective antibodies

E. Spontaneous recovery (without antimicrobial therapy) may occur after about a week or more due to stimulation of the immune system with the production of capsular antibodies aiding phagocytosis (opsonins)
22. With respect to streptococcal organisms, which of the following statements is CORRECT?

A. Streptococci species are obligate intercellular human parasites

B. Many streptococcal species are found as part of the normal oropharyngeal microflora as well as saprophytes in the environment

C. Streptococcus pygogenes (Group A) is found as part of the normal oropharyngeal microflora

D. M protein does not contribute to virulence of Group A streptococci or give type-specific protective immunity

E. It is not necessary to treat “sore throat” due to Group A streptococci since recovery is spontaneous in the normal host and there is no danger of post-streptococci noninfectious disease

23. With respect to endocarditis caused by streptococcal organisms, which of the following statements is CORRECT?

A. Subacute bacterial endocarditis (SBE) is a post-streptococcal group A non-infectious sequella

B. Viridans streptococci from normal oral microflora are the major causative agents of SBE in high risk patients with e.g., congential valvular deformity, previous rheumatic fever or a prosthetic heart valve

C. It is not necessary to provide prophylactic antimicrobial treatment of dental patients with cardiac prosthetic implants underoing routine periodontal scaling

D. Enterococci are the major causative agents of SBE in patients having abnormal heart valves or prosthetic valvular replacement

E. If prophylactic antimicrobial therapy is indicated in the high risk dental patient undergoing a recommended procedure, high doses of Amoxicillin are begun orally 24 hours before the procedure, continuing every 4 hours.

24. With respect to Staphylococcus aureus which of the following statements is CORRECT?

A. Food poisoning due to this organism is caused by a protein enterotoxin which is heat labile and destroyed by boiling

B. Scalded skin syndrome (SSS) seen in children is due to a fulminating bacteremia with organisms routinely present at the sites of exfoliation where dermonecrotic alpha-toxin is produced

C. S. aureus entertoxin and toxic shock syndrome toxin (TSST) produced by strains of this organism act as superantigens

D. Protein A facilitates phagocytosis of this organism by binding with the Fab portion of IgG and promoting opsonization

E. Food contaminated with S. aureus from infected food handlers is eaten and the resulting multiplication in the gastrointestinal tract with production of enterotoxin causes rapid food poisoning in patients

25. A 70 year old female being treated with immunosuppressive drugs for multiple myeloma is admitted with a fever of 100.2F and an increased white blood cell count and bilateral pulmonary infiltrates with effusion. Gram stain of an organism obtained from two successive blood cultures revealed Gram positive “lancet-shaped” organisms which tended to be arranged in pairs. Regarding this case, which of the following statements is CORRECT?

A. When grown on blood agar this organism most likely produced colonies which were beta-hemolytic in nature

B. When tested for susceptibility to optochin and grown on a blood agar plate this organism would most likely be resistant
C. The organism isolated is most likely susceptible to penicillin G treatment and other beta-lactam antibiotics when tested by the Kirby-Bauer technique. Multi-drug resistant strains are very rare. 

D. The capsule which is found to surround this organism is the primary virulence factor contributing to pathogenesis. A pneumolysin (hemolysin) has recently been isolated and possible implicated in invasive diseases. 

E. Pneumonia caused by this organism in at risk individuals can be prevented by use of a multivalent capsular polysaccharide vaccine containing the inactivated pneumolysin protein

26. A 39 year old intravenous drug user with cellulitis of the right arm was admitted to the hospital complaining of intermittent fevers over the past several weeks. Two sets of blood cultures were obtained on admission and an echocardiogram showed a vegetation on the aortic valve. The patient left the hospital against medical advice but was readmitted two days later with signs of multiple “needle tracks” on his extremities and an indurated swollen area on his right arm. A Gram positive organism was grown from both sets of admission blood cultures. The organism grew in 6.5% NaCl, was catalase negative and was bile esculin positive. Which of the following statements is CORRECT?

A. The organism is most likely Staphylococcus epidermidis and S. aureus

B. Most strains of this organism are relatively resistant to single antimicrobial therapy. Long term treatment with penicillin G ( cell wall active antibiotic) in combination with an aminoglycoside (bactericidal) is frequently successful (synergy)

C. The organism responsible for the endocarditis diagnosed in this patient is an Enterococcus. The most likely source is needle site contamination from the normal skin flora.

D. Vancomycin resistance of this organism has yet to be significant in the treatment of endocarditis

E. The endocarditis seen in this patient is acute in nature and chronic infection seldom occurs in treated patients

27. A 44 year old male with a history of hypertension, diabetes, heavy smoking and high cholesterol levels came to the emergency room complaining of chest pain and suffered a myocardial infarction. He underwent coronary artery triple bypass surgery. Two days later he developed septic shock with an elevated white blood cell count and fever. Two blood cultures were obtained. He also had a chest X-ray showing pleural effusion. Four days later he developed a sternal wound infection with purulent drainage. Cultures from all sites of infection demonstrated Gram positive cocci which gave complete hemolysis on blood agar. Which of the following statements is CORRECT?

A. Methicillin resistant strains of this organism are predominantly nosocomial pathogens and not found in community acquired infections

B. Cross infection between patients with this organism rarely occurs in the hospital setting

C. Nasal carriage in hospital caregivers is the most frequent source of skin carriage of this organism. It can be eliminated by use of mupirocin nasal ointment
D. Methicillin resistant strains of this organism which are penicillinase stable are resistant due to the production of penicillin binding proteins which bind to the antibiotic and inactivate it

E. The most likely causative organism is Staphylococcus epidermidis from skin contamination at the sternal operative wound site

28. With regard to Staphylococcus aureus all of the following statements are true EXCEPT:

A. Protein A is present only in coagulase positive staphylococci 

B. Several toxins produced by S. aureus act as superantigens by binding to T cell receptor sites and/or MHC Class II molecules with massive release of cytokines

C. Hyaluronidase produced by S. aureus aids in the pathogenesis of invasive disease and acts as a spreading factor

D. Type specific M protein fimbrae (pili) are cell wall components and aid in adherence to mammalian host cells

E. Some S. aureus have capsules which are antiphagocytic in nature

29. A 15 year old heterosexual male came to the emergency room with a 24 hour history of painful urination and yellow “pus-like” drainage in his underwear. He had been sexually active with multiple partners over the previous 6 months. The urine showed many white blood cells, and culture was done which was negative after 24 hours incubation. Physical exam showed copious yellow urethral discharge which was Gram stained. Gram negative intracellular diplococci were seen, and the diagnosis of gonorrhea was made. He was treated, given oral medication to take for the following week and sent home. Which of the following statements is CORRECT?

A. This organism is also usually cultured from a freshly voided urine specimen in both affected males and females

B. A capsule is the major virulence factor of this organism and prevents intracellular digestion of the phagocytized gonococci

C. This organism possesses pili which mediate attachment to urethral and cervical cells. A vaccine prepared against the pili has been developed to provide prevention from disease

D. Culture of the urethral discharge in such a male patient is frequently not performed, since a Gram stain showing the observed results is sufficient to establish a diagnosis and being antimicrobial therapy

E. N. gonorrhoeae is a hardy organism and grows aerobically on unenriched blood agar

30. Regarding Brucella species, all of the following statements are true EXCEPT:

A. They are intracellular obligate parasites of humans and animals

B. These organisms causes diseases called zoonoses and are transmitted animal to animal and animal to human (associated with occupational exposure to infected animals)

C. B. abortus cause undulant fever in humans (brucellosis). Even in the treated host, it may give rise to chronic long-lasting disease

D. An avirulent live vaccine of B. abortus is useful for vaccination of cattle

E. The organism is easily cultured and grows quickly on ordinary blood agar

MATCHING

A. Streptococcus pyogenes (Group A)
B. Staphylococcus aureus
C. Enterococcus faecalis
D. Staphylococcus saprophyticus
E. Staphylococcus epidermidis
31. ________A 4 year old child has a “sore throat” and is seen by the family doctor. A pharyngeal culture was made on blood agar and the mother given a prescription for oral penicillin to be filled if the appropriate culture results were obtained. Culture results the next day revealed a beta-hemolytic Gram positive coccus which was catalase negative and sensitive to a Bacitracin disc. The mother was told to fill the prescription and treat the child. 

32. ________A catalase positive coagulase positive hemolytic Gram positive coccus was grown from exudate obtained from an infected paronychial nail lesion in a 40 year old seamstress. Her infection was treated but exfoliation of her arms and chest began to show subsequently to the infection.

33. ________A teenage female was seen in the outpatient clinic with signs and symptoms of urinary tract infection. Many PMN leukocytes and Gram positive cocci were seen on Gram stain of the urine which was cultured. A catalase positive, coagulase negative non-hemolytic Gram positive coccus was grown on blood agar which was novobiocin resistant. 

34. ________A Gram positive coccus was isolated from the urine and blood of a 30 year old male in the intensive care unit who had an in-dwelling urinary catheter. Cultured on blood agar, the organism was alpha-hemolytic, catalase-negative, salt-tolerant (grew in increased salt concentration) and was bile-esculin positive.

MATCHING

A. Neisseria meningitidis 
B. Staphylococcus epidermidis
C. Streptococcus agalactiae (Group B)
D. Corynebacterium diphtheriae
E. Streptococcus pneumoniae
35. ________A 32 year old woman was admitted to the intensive care unit with acute meningitis (suffering from fever, headache and stiff neck). Cerebrospinal fluid from a lumbar puncture contained many neutrophils and Gram positive cocci in pairs and short chains. Both blood and CSF cultures grew catalase negative, alpha, hemolytic optochin-sensitive, Gram positive cocci. The colonies on blood agar were grossly mucoid.

36. ________A 25 year old male with a history of rheumatic heart disease had open heart surgery for prosthetic replacement of his disease valve. While in the cardiac care unit, he developed a bacteremia. Multiple blood cultures grew non-hemolytic Gram positive cocci which were catalase positive and coagulase negative

37. ________A two year old unvaccinated immigrant child from Liberia developed shortness of breath and a “sore throat” with local development of a pseudomembrane on the tonsils and pharynx. Cultures from her blood were negative for growth. However, Gram stain and cultures made from the membrane revealed pleomorphic Gram positive rods. Antibiotic therapy was begun but difficulty with breathing and toxic and systemic effects on the heart and diaphragm muscles developed and the child died. 

38. ________A newborn child in the neonatal intensive care unit suddenly develops meningitis and, despite antimicrobial treatment, dies. His spinal fluid showed Gram positive cocci on Gram stain and grew Gram positive, catalase negative cocci on culture. The mother’s vaginal tract grew the same organism on culture and both were identified serologically. The organism is one of the microbes found in the normal vaginal tract.

MATCHING

A. Corynebacterium diphtheriae
B. Neisseria meningitidis
C. Haemophilus influenzae
D. Bordetella pertussis
E. Neisseria gonorrhoeae
39. ________A culture medium enriched with both hemin and nicotinamide dinucleotide (NAD) is required for initial isolation and subculture of this Gram negative rod

40. ________A capsular vaccine containing polyriboseribitol phosphate (PRP) from type b organisms linked to a conjugate carrier is used for immunization. 

41. ________An acellular vaccine containing several antigenic toxins produced by this organism is best used for immunization

42. ________Organisms can be Gram-stained and cultured from aspirated fluid taken from the hemorrhagic rash present in patients with bacteremia (septicemia) caused by this organism




