Medical Microbiology 850
Quiz 1 ANSWERS (10 points) - 8/17/01

CASE 1: Selective Pressure and the spread of Plasmid-borne Antibiotic Resistances
Joe Lutkenhaus, Ph.D.
John Kinsey, Ph.D.

1. (3 pts) Why was the pathogen in this case able to compete effectively with the resident bacterial flora?

The resident flora had been decreased by the use of antibiotics to which the pathogen was resistant.

2. (2 pts) Give two reasons why the authors of the study associated with this case concluded that the infection came from the cattle herd?

In addition to epidemiologic findings, the isolate from the patient and one of the isolates from the cattle herd: were both S. Enterica serotype typhimurium
variant Copenhagen, had the same rare pattern of antibiotic resistances and same 160-kb plasmid. 

3. (3 pts) What indicated that the 160-kb plasmid present in the Salmonella strain isolated in this case was a conjugative plasmid?

It could be transferred from the isolates to a standard laboratory strain. 

4. (2 pts)The Salmonella strain isolated in this case was resistant to a number of antibiotics including tetracycline, sulfisoxazole, kanamycin, cefoxitin, gentamycin and expanded
spectrum cephalosporins. All of these resistances, except kanamycin, could be transferred to an E. coli test strain. What does this suggest about the kanamycin resistance gene?

It was not on the 160-kb conjugative plasmid. 

Medical Microbiology 850
Quiz 2 ANSWERS (10 points) - 9/7/01

CASE 2 - Multiple Myeloma: Fatigue and Abnormal Serum Immunoglobulins
Michael Parmely, Ph.D.

1. (3 pts) A patient presents with pain in the left femur and mild anemia. Serum protein electrophoresis detects a "spike" in the gamma region. Radiography and MRI fail to detect
pathological changes in bone, but low levels of immunoglobulin light chains are detected in the urine. 

a. What property of the urinary light chains would be consistent with a diagnosis of monoclonal gammopathy?

The light chains would be of one type, either k or g

b. If additional lab tests were performed, what laboratory finding would suggest this is a malignant monoclonal gammopathy rather than a benign condition.

Depressed normal functional serum Ig levels; marrow plasmacytosis

c. A bone marrow biopsy and aspirate are collected from the patient. What finding from examining these specimens would be inconsistent with the diagnosis of multiple myeloma?

Less than 10% plasma cells in the bone marrow

2. (2 pts) A myeloma patient has developed multiple osteolytic lesions of his proximal long bones (both femurs and one humerus) and shows elevated blood calcium levels. His
hemoglobin levels are below the normal range. Name one cytokine which is produced in multiple myeloma that could explain all three of these findings.

Tumor necrosis factor-a

List a cytokine produced by bone marrow stromal cells that promotes myeloma cell growth.

IL-6

3. (1 pt) For the patient described in this week's case, what would you expect the half life of the IgG myeloma protein to be when IgG levels were greater than 6000 mg/dl?

Less than 3 weeks; greater than 1 week

4. (3 pts) You are considering therapies for a patient who has been diagnosed with multiple myeloma. What would be appropriate therapies for each of the following aspects of his/her
disease?
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Quiz 3 ANSWERS (10 points) - September 21, 2001

Case 3 - Drug Allergies: Penicillin Anaphylaxis and Desensitization

Michael Parmely, Ph.D.

1. (2 pts) A patient is given an intravenous infusion of the antibiotic cephalosporin and develops itching, hives and generalized wheezing. The infusion is immediately discontinued and

the patient's condition gradually improves. 

a. Name an inflammatory mediator whose action could explain all of the symptoms mentioned above. 

     Histamine

b. Name one additional sign , which could be discovered by physical examination of the patient, that would be consistent with this being an acute allergic anaphylactic response to the

drug? 

     Hypotension

2. (5 pts) For each of the following, list one drug used in atopic allergies that acts DIRECTLY on the indicated cell, tissue or organ by the indicated mechanism:

a. Mast cell: Inhibition of degranulation: 

     Sodium cromoglycate 

     Theophylline 

     Epinephrine 

b. Vascular smooth muscle cell: Inhibition of relaxation 

     Epinephrine 

c. Mast cell: Inhibition of histamine synthesis 

     Corticosteriods 

d. Intestine: Inhibition of peristalsis by a receptor antagonist 

     Anti-histamine (benadryl) 

     Epinephrine 

     Theophylline 

e. Mast cell: Inhibition of TNF- a production 

     Corticosteroids

3. (3 pts) Other than acute allergic anaphylaxis, list 3 diseases in which immunity to penicillin plays a central pathogenic role.

     Penicillin-induced Coomb's positive hemolytic anemia 

     Serum sickness 

     Contact or exfoliative dermatitis
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                                                         Quiz 4 ANSWERS(10 points) - September 28, 2001

                                             CASE 4: Opportunistic Upper Respiratory Mycoses in a Hospital Environment 

                                                                     A. Max Fiskin, Ph.D. 

1. (3 pts) List three morphological criteria for differentiating between A. flavus and R arrhizus as seen in culture.

     Sporangium of R. arrhizus vs. Fruiting conidial structure of A. flavus 

     Broad hyphae ----- vs. Narrow hyphae ----- 

     Sparse or Non-septate hyphae-----vs. Regularly septate hyphae ----- 

     Right angle branching in hyphae----- vs. Acute angle branching of hyphae----- 

     Brown to black aerial hyphae----- vs. Yellow-green aerial hyphae 

2. (2 pts) Give two reasons why the more expensive lipoidal formulations of Amphotericin B were administered to these patients. 

     Targets higher AMB concentrations to fungal membrane at lower IV dose. 

     Lower IV dose of AMB used minimizes toxicity to the kidney and liver.

3. (2 pts) List two reasons why a pulmonary infection with A. flavus is more likely to disseminate to brain than a pulmonary infection with R. arrhizus.

     Narrow, small septal fragments of A. flavus can be easily transported in arterial circulation; long, broad, aseptate hyphae of R. arrhizus cannot. 

     Killing by frustrated phagocytosis does not release large numbers of short, viable hyphae of R. arrhizus, as it occurs with A. flavus 

4. (2 pts) List two oxy- radicals released during frustrated phagocytosis killing of A. flavus.

     Super oxide 

     singlet oxygen 

     hydroxy radical 

     hypohalite 

     nitric oxide 

     hydrogen peroxide

5. (1 pt) Name the azole antifungal that is especially effective against Candida sp. and other yeasts, and is used prophylactically to avoid yeast infections among immuno-compromised patients.

     Fluconazole 

Case 5: Community Acquired Bacterial Pneumonia

                                                                  Quiz 5 ANSWERS 

                                                                    (10 total possible points)

                                                              Chia Y. Lee, Ph.D. and David Cue, Ph.D.

1. (3 pts) Name 3 bacterial species other than Streptococcus pneumoniae and Legionella pneumophila that commonly cause community-acquired pneumonia.

     Any three of the following:

     Haemophilus influenzae (non-typable) 

     Staphylococcus aureus 

     Moraxella catarrhalis 

     Klebsiella pneumoniae 

     Mycoplasma pneumoniae 

     Chlamydia pneumoniae 

     Pseudomonas aeruginosa 

     Streptococcus pyogenes 

     Streptococcus agalactiae 

2 (2 pts) Name 2 diseases other than pneumonia that can be caused by Streptococcus pneumoniae.

     Any two of the following: 

     Meninigitis 

     Sinusitus 

     Otitis media 

     Bacteremia 

     Endocarditis 

     Osteomyelitis 

3 (1 pt) What is the animal reservoir for Legionella pneumophila?

     Amoebae

4 (1 pt)What is the most common means of Legionella transmission to humans?

     Aerosols of water droplets

5 (3 pts)Pneumo-Vac (Pneumovax) contains 23 serotypes of capsule (capsular polysaccharide) from Streptococcus pneumoniae. Normal persons older than 65 years old are recommended to

receive this vaccine. 
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Quiz 6 ANSWERS (10 points) - November 16, 2001

Case 6: AIDS 

Edward Stephens, Ph.D. 

1. (1 pt) At what stage of infection does HIV-1 invade the brain? 

HIV-1 invades the brain early after infection, probably during the acute or primary stage of infection.

2. (2 pts) What are the main differences in an HIV-1 patient classified as a "rapid progressor" versus one considered a "typical progressor?"

The differences include:

     a) Longer median time between infection and progression into AIDS for typical progressors.

     b) High viral loads at the end of the acute phase of infection for the rapid progressors.

     c) Faster decline in the circulating CD4+ T cells.

     d) The rapid progressor generally do not mount much of an immune response against the virus.

3. (2 pts) Name two opportunistic infections of the central nervous system that are observed in AIDS patients.

Any 2 of the following:

     JC virus 

     HSV-1 and 2 

     CMV 

     VZV 

     Toxoplasmosis 

     Cryptococcus 

     Mycobacterium 

4. (2 pts) What is the role of the viral protease in the HIV-1 replication cycle?

The viral protease is involved in the last step of maturation of the virus and is responsible for cleavage of the Gag precursor and the Gag-Pol precursor into Gag, protease, and Pol proteins.

The action of the protease results in the "condensation" of the core of the virus and is necessary for infectivity.

5. (2 pts) What is the rationale for retesting "potentially" HIV-1 infected patients?

If a person who is involved in "high risk behavior" such as (but not limited to) unprotected sex is infected with HIV-1, it may take several weeks before the development of antibodies (the

so-called window between infection and seroconversion). Thus, the rationale for retesting is that they may be HIV-1 infected but may not yet have seroconverted.

6. (1 pt) Name one neuropathological finding normally observed in AIDS patients with HIV-1 encephalopathy?

     Microglial nodules

     Perivascular cuffing with mononuclear cells

     White matter pallor

     Multinucleated giant cells

