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Appendix D:
Answers to 

Textbook Cases 

and

MicroInquiry Questions
Textbook Case 2
2A.
Contaminated fresh eggs can be sources of Salmonella.

2B.
Warm water; left at 60°F for 8 to 10 hours in salad bar.

2C.
Use egg substitute; keep dressing colder.

2D.
Lipo = lipid; polysaccharide = carbohydrate.

2E.
Elderly individuals most likely had a lowered immune system function, making them more susceptible to the toxin.

Textbook Case 3
3A.
Gram-positive spheres would appear blue-purple in color.

3B.
The reliability is good after culturing the organism and reexamination of the CFS smear.

3C.
Ninety-five percent alcohol (ethanol) is usually used; too short a decolorization could have given the false gram-positive result.

Textbook Case 4
4A.
Presumably a hemodialysis patient was infected with E. cloacae and the machine was not properly cleaned and sterilized after patient use.

4B.
Apparently the correlation between infection and the hemodialysis machine was not evident. These five patients may be reported their illness to their own physicians, who treated the infections independently.
4C.
Make sure the machine is (1) working properly, including the drain valves and (2) is decontaminated to prevent possible infection subsequent dialysis patients.

Textbook Case 5

5A.
Cooking the chicken would kill all C. jejuni cells.

5B.
Raw chicken contained C. jejuni, which contaminated the other salad ingredients cut on the same contaminated countertop.

5C.
Patrons became ill from C. jejuni that contaminated the salad ingredients, such as the fresh lettuce.

Textbook Case 19
19A.
The rash is not typical of chickenpox and the complication may be Reye syndrome that can cause respiratory failure.

19B.
The infant may have also had a bacterial infection causing the diarrhea and vomiting.

19C.
Reye syndrome, as a result of trying to reduce the fever using aspirin.

19D.
Diagnoses were based on clinical descriptions.

19E.
(1) If the 12-year-old boy and 14-month-old girl had been vaccinated according to schedule, neither case would have occurred. (2) Do not give aspirin to children with viral diseases such as chickenpox.
Textbook Case 20
20A.
They did not want the true extent of the disease to be known.

20B.
Quarantine and isolation prevent the mixing of infected individuals with uninfected, susceptible individuals.

20C.
Close contact spreads the virus from patient to health care provider.

20D.
Better hand hygiene and the use of surgical masks to prevent exposure to and spread of the SARS virus.

20E.
SARS represents a viral disease that jumped species from an animal reservoir to humans.

Textbook Case 21

21A.
An infection of variable severity with diarrhea and cramps lasting less than seven days.

21B.
Lunch foods, apple cider.

21C.
Hemorrhagic colitis.

21D.
“Drop” apples could be contaminated with soil-dwelling bacterial species or species from animal feces.

21E.
Don’t use “drop” apples for cider; pasteurize apple juice before selling.

Textbook Case 22
22A.
No. There may not have been enough growth for detection, or identification of amebae was simply missed.
22B.
The second lumbar puncture was to verify an amebic cause for the disease.

22C.
The patient almost certainly became infected by swimming in the freshwater river in southern Georgia.

22D.
There probably were few amebae in the water and the patient was the unlucky victim.

22E.
There should be no swimming in the river.

Textbook Case 23
23A.
TBRF has a relatively high mortality rate. Also, initially the illness might have been due to lice-borne relapsing fever, which has an even higher mortality rate.

23B.
An infection involving up to 13 relapses of fever and chills over several days.

23C.
Perhaps those five patients has lower, unidentified numbers of spirochetes – or the blood samples were not analyzed!

23D.
All were bitten by ticks during cleaning.

23E.
Bites by infected ticks from rodents.

Textbook Case 24

24A.
Yes, condoms can lower the risk.

24B.
No, they are very general symptoms.

24C.
Progression of PID and salpingitis.

24D.
It is the structure within which the developmental cycle of Chlamydia occurs; see figure 12.6D.

24E.
Scarring can block the fallopian tubes and result in infertility or an ectopic pregnancy.

MicroInquiry 2

2a. Uracil is the base specific to DNA and thymine is the base specific to DNA.

2b. Radioactively label uracil with isotope of one element (say 3H) and radioactively label thymine with the isotope of another element (14C).

2c. You cannot use sulfur (35S) to label nucleic acids because this element is only found in a few amino acids of proteins.

2d. You should have concluded that the chemical does affect growing bacterial cells. Specifically, it affects protein synthesis because as time passes, the radioactive label in proteins levels off as shown in the figure. This means that proteins are no longer being made and, therefore, the 35S cannot be incorporated. DNA and RNA are not affected since there is continued incorporation of radioactive isotope into new DNA and RNA molecules.

MicroInquiry 5

5e. The results show in which tubes acid was produced. Therefore, tubes 4, 7, and 9 are S. aureus.
MicroInquiry 7
7a. A = 90 percent kill every 4 minutes, so in 24 minutes there theoretically would be one cell remaining alive. Another 4 minutes should kill the last cell, so 28 minutes would be required. Likewise, B = 70 minutes and C = 126 minutes, both one time interval beyond the point where one cell remains alive.

7b. A = 4 min.; B = 10 min.; C = 18 min.

7c. 70°C.

7d. 108 minutes.

MicroInquiry 8
When tryptophan is absent from the growth medium, the repressor protein of the trp operon fails to bind to the operator (Figure A). The RNA polymerase is free to transcribe the five genes coding for tryptophan synthesis. When tryptophan is added to the growth medium, the cells preferentially use what is available rather than expend energy to make their own amino acids. So, in the cell tryptophan binds to the repressor protein, which can now bind to the operator and block transcription by the RNA polymerase (Figure B). In this example, tryptophan is said to be a corepressor because it is needed to repress or “turn off” gene transcription.

MicroInquiry 9
Bacterial colonies without a plasmid and those containing the recombinant plasmid will not grow on (a) because they lack tetracycline resistance genes. Only the bacterial cells with intact plasmids (tetR) grow. So, we have identified those clones that lack the recombinant plasmid. Bacterial colonies lacking plasmids will not grow on medium (b) because they are sensitive to ampicillin. Colonies containing the recombinant plasmid and intact plasmid will grow because they contain the ampR gene. Colonies with recombinant (insulin-containing) plasmids are identified because they grow on ampicillin-containing but not on tetracycline-containing growth media.

MicroInquiry 12
12.1a. 10 hours. During this time, the viral nucleic acid is being replicated and new capsid parts are being synthesized.

12.1b. 15 hours. During this time, the viral nucleic acid is being replicated, new capsid parts are being synthesized, and nucleic acid and capsids are being assembled into new virions (maturation stage).

12.1c. 108 virions are released from 105 cells in culture. Therefore, the burst size is 103 virions per infected cell.

12.1d. The decline reflects the loss of phages as they are slowly taken into host cells.

MicroInquiry 13
13.1a. Approximately 110,000 cases in 1993 and 45,000 cases in 2003.

13.1b. Prevalence: 1993 = 0.09%; 2003 = 0.13%.

13.2a. Continuous common source epidemic. Plateau indicates person-to-person transmission.

13.2b. Possibly three plateaus, suggesting spread within different communities or groups

of individuals.

13.3a. Reported cases are clustered in the Northeast states and upper Midwest. Fewer cases in Eastern and Pacific states.

13.4a. Highest number of cases in infants less than 1 year old, with higher incidence in 10–14 and 15–19 age groups.

13.4b. Vaccinations would eliminate the high numbers of infant cases, and booster shots would reduce the cases in all age groups.

MicroInquiry 14
Case 1

14.1a. The alternate complement pathway can be stimulated by pathogen surfaces while the classical pathway is stimulated by antigen-antibody complexes. Membrane attack complexes would be of significance only with unencapsulated bacteria since these complement proteins assemble into membrane complexes on the cell membrane of the bacterium.

14.1b. The alternate pathway is activated spontaneously by the bacterial surface and can assist in an elevated phagocytic response by phagocytes. Membrane attack complexes can stimulate the destruction of unencapsulated bacteria.

Case 2

14.2a. C3 convertase is critical for complement’s effector functions: inflammatory response, opsonization and phagocytosis, and membrane attack complex formation.

14.2b. A C3 convertase deficiency cannot trigger any of the functions mentioned above, so the patient will experience more bacterial infections.

MicroInquiry 16
16.1a. ELISA is a serological test for the presence of antibodies or antigens in serum. In your case, Pat, the hepatitis C kit will assay for the presence or absence of hepatitis C antibodies in the blood sample you sent.

16.1b. To make sure all the reagents are functioning properly, positive and negative controls are run along with your blood sample. A positive control contains antibodies specific to hepatitis C antigen so a positive color reaction will be produced. A negative control lacks hepatitis C antibodies, so no color reaction will develop.

16.1c. If your blood sample tests positive, it means you are seropositive. That is, your blood contains anti-HCV antibodies.

16.1d. A seronegative result would mean you are “probably” not infected with HCV. However, you still should be retested in six months because sometimes it can take that long for the immune system to produce enough antibodies to be detected by ELISA.

16.1e. Do another HCV test in six months. Even if that one is positive, lab errors or some other infection may mimic an HCV antigen. If that ELISA test proves positive, another type of test, called a Western blot, is run that detects the actual presence of HCV in your blood. If all tests come back positive, then I am afraid you are infected with the microbe because when ELISA is used with the Western blot, the results are more than 99.9 percent accurate.

MicroInquiry 18
18.1a. Self-explanatory.

18.1b. The drug appears most effective against S. aureus as seen by the large rings where growth was inhibited. The drug looks promising against S. aureus.

18.1c. The drug looks good at 10 µg but not at 100 µg. Need to do intermediate concentration tests.

18.1d. The control was to make sure there wasn’t something in the solution used to dissolve the drug that could cause an adverse cellular effect. Drug testing should continue.

18.2a. A concentration somewhere between 100 mg and 1,000 mg was toxic to the animals. Need to test intermediate concentrations to narrow down the toxicity range.

18.2b. Self-explanatory.

18.3. There are pros and cons to this decision. For example, without a control group, it might not be possible to accurately evaluate the efficacy of the drug. On the other hand, if early drug trials show obvious benefit, the control group could be given the drug. Discuss with classmates.

MicroInquiry 23
Case 1

23.1a. Headache, rash on thighs, fever, hiking near Seattle.

23.1b. Lyme disease; Borrelia burgdorferi.

23.1c. Tick bite.

23.1d. Without treatment, infection can lead to an early disseminated stage characterized by meningitis, facial palsy, and peripheral nerve disorders. Joint and muscle pain also can occur.

23.1e. Wear protective clothing and avoid tick-infested areas. If bitten by a tick, remove whole tick and wash the skin wound with soap and water, and apply antiseptic.

Case 2

23.3a. Rickettsia rickettsii and Ehrlichia chaffeensis.

23.3b. R. rickettsii. A pink rash on palms and feet; tick bite; geography (South Carolina).

23.3c. Lyme disease, relapsing fever, tularemia, and ehrlichiosis.

23.3d. Weil-Felix test.

23.3e. E. chaffeensis does not usually cause a rash and it is associated with a lowered WBC count, not a raised count.

MicroInquiry 25

25.1. Your refrigerator should be kept at 5° C (41° F). Although this temperature will not kill most microbes, it will slow their growth, making it less likely you might spread or could get sick from food stored there.

25.2. Freezing also does not kill all microbes. So, foods like frozen chicken should not be set on the counter to defrost. You risk illness as bacteria grow rapidly at room temperature. Microwaving the food following package directions or thawing it in the refrigerator will keep any microbes from growing. Incidentally, that kitchen sponge you used to clean up spilled food juices should be rinsed and sanitized by microwaving it 20 seconds.

25.3. Raw foods can be contaminated with several disease-causing microbes that can cling to a cutting board. So, clean that board with soap and hot water and then sanitize it with a mild bleach solution (or put it in the dishwasher).

25.4. Wash your hands with soap and warm water for about 20 seconds so you don’t deposit harmful bacteria on other surfaces. Also, keep tabby away from kitchen counters and where food is being prepared. Pets carry and spread diseases to foods.

25.5. Your sink drain and garbage disposal can harbor several species of viruses and bacteria. Some sinks can contain more bacteria than in a flushed toilet. So, every week you should sanitize your drain: pour a solution of 1 teaspoon of chlorine bleach in 1 quart of water down the drain.

25.6. In the oven, the high temperatures used in cooking kill microbes. However, cooled leftovers should be refrigerated within two hours after cooking. Once refrigerated, they are safe to eat for three to five days. Read discussion on pages 773–774.

25.7. Did you clean your kitchen counters after preparing raw food? Hot, soapy water and a dilute chlorine bleach are recommended. Hot water and soap alone do not get rid of all possible bacteria.

25.8. Meats should be cooked until there is no red seen and the juices run clear. Well-done meats that reach 160°F kill foodborne microbes. Meats and other improperly cooked foods can retain food-borne microbes.

25.9. Most kitchen sponges contain some bacteria that can make people sick. In one study, 20 percent of sponges and dishrags collected from many of the 1,000 kitchens tested in five American cities contained Salmonella bacteria, which can cause food poisoning, typhoid fever, and gastrointestinal diseases. So, microwave that damp kitchen sponge for 20 seconds and wash dishrags. Also, change to a new sponge often or use a germ-resistant sponge.

25.10. Now that dinner is over, what to do with the dishes? Don’t soak them for several hours because the soaking water becomes “nutrient broth” for bacteria. Either wash them in the dishwasher and air-dry them, or wash them within two hours in hot, soapy water and let them air-dry.

MicroInquiry 26
26.1. Provides a richer growth medium, ensuring the growth of coliforms, if present.

26.2. Do not want to introduce any contaminating bacteria. It is unlikely that pipettes would contain coliforms.

26.3. Sample 4 appears to contain high numbers of coliforms. For this sample, the presumptive test read 5–4–5, indicating an MPN of 430 per 100 ml (confidence limits of 150–1,100 organisms).

26.4. Double-check on the presumptive test results.

26.5. Sample 4 and possibly sample 6 (MPN 14).

26.6. Close off the area of the lake where sample 4 was collected until further testing indicates the water again is safe. Also, investigate the cause for the high coliform numbers.

MicroInquiry 27
27.1a. Identify or genetically engineer bacterial species that can break down the thick crude into lighter forms.

27.1b. There are bacterial species that are known to produce enzymes that break down sulfur compounds into water-soluble products while other bacterial species can remove heavy metal contaminants. Since each oil field is slightly different in terms of the heavy crude, different “bacterial cocktails” may be needed. In some cases, this probably would require genetic modifications to give the microbes the precise genes to deal with crude-oil digestion. However, if the right mix of bacterial species can be assembled, the result could be a lighter, cleaner crude for refining.

27.2. Chemolithotrophic (“rock-eating”) bacterial species represent groups that survive by using inorganic compounds (minerals) in rocks as their source of nutrients and energy. Bacterial species associated with iron pyrite break the minerals into acidic solutions of iron that then can be used to dissolve out usable forms of copper. Also, using natural bacterial species or genetically engineered ones, it may become possible to convert low-grade ores into a sustainable yield of metals for the future.

27.3. Contaminated soil was excavated and only mineral nutrients had to be added for growth since indigenous microorganisms already existed in the soil. Such biostimulation was performed from December 1989through September 1991, and approximately 16,000 tons of soil were treated. Through bioremediation, PAH concentrations were reduced by 70 percent.

27.4. From January 1992 through November 1993, approximately 300,000 tons of sediment and subsoil from the lagoon were treated using the indigenous microorganisms that were biostimulated with added oxygen and growth nutrients. The bioremediation process achieved the specified soil cleanup goals for the contaminants within 11 months of treatment. For example, benzene levels were reduced from 608.0 mg/kg to 4.4 mg/kg.

