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Appendix C:

Answers to

Even-Numbered

End-of-Chapter Questions

Chapter 1

Self-Test

2. A; 4. D; 6. C; 8. B; 10. B; 12. C; 14. A; 16 B.
Questions for Thought and Discussion

2.
The control group does not receive the treatment to which the experimental group is exposed. Comparisons then can be made between the two groups as to whether the treatment had any affect. You can discover the controls for the Redi-Needham​-Spallanzani experiments on spontaneous generation. Controls for Pasteur’s experiments to refute the doctrine are identified in the MicroInquiry 1 exercise.

4.
Bacterial species like Escherichia coli have many advantages over rats or guinea pigs as model systems. Bacterial cells are much easier to grow and much less costly to “feed.” Substantially less space is needed to culture or maintain the organisms. The bacterial cells reproduce more rapidly, so several generations can be studied in much less time than a single generation of animals is used.

6.
Chance certainly favored the prepared mind of Semmelweis in his recognition of the need for hand washing; Snow is recognizing the source for the London cholera outbreak; and Fleming in realizing that a mold might hold the cure for treating bacterial diseases. 
Applications
2.
Eukaryotes would have a cell nucleus that could be seen with a light microscope. If it was a prokaryote, rRNA base sequencing would place the organism in either the domain Bacteria or Archaea.

Review

2. F(bacterial); 4. F(in a solid agar culture); 6. T; 8. F(German); 10. F(Virology).
Chapter 2
Self-Test
2. C; 4. B; 6. A; 8. C; 10. C; 12. A; 14. D; 16. A; 18. A; 20. B.

Questions for Thought and Discussion
2.
Soap is a combination of fat and sodium or potassium hydroxide (lye). The latter two compounds are basic, so soap has a pH close to 8. Bacterial cells cannot live well under these conditions.

4.
The addition of Lactobacillus to milk permits the organism to metabolize some lactose in the milk and produce lactic acid. Being a weak acid, hydrogen ions are released that acidify the milk (pH around 6). (a) This acidic pH prevents the growth of most pathogens should they contaminate the milk. (b) Lactobacillus was chosen because it is not a pathogen and does not cause human disease after drinking the milk.

6.
In all organisms, including microorganisms, chemical reactions require the interaction of “unstable” molecules. This means there are atoms with unfilled electron shells. Filling these shells produces new combinations of atoms, which is what metabolism is all about.

Applications
2.
First, determine the pH of the two buffers using the pH papers. Then, add a drop of an acid to two broths. The pH will not drop in the buffered broth but would drop in the unbuffered broth.
Review

2.
(i)
Hydroxyl (OH) groups
(ii)
Carbonyl (CO) groups
(iii) An OH group
(iv) OH groups
(v)
Amino (NH2), Carboxyl (COOH), and 
OH group
Chapter 3

Self-Test

2. D; 4. D; 6. A; 8. D; 10. C; 12. B; 14. C; 16. A; 18. A; 20. B.

Questions for Thought and Discussion

2.
They are: the most nutritionally hardy; the most ancient; the most able to cause disease; the most . . .

4.
No doubt an order for Bergey’s Manual of Systematic Bacteriology will shortly be placed, since the identification of unknown bacterial species depends on information from this book.

6.
Oil does not increase the magnification of the light microscope. It merely allows the gathering of enough light by the oil-immersion lens to resolve the specimen. 
Applications
2.
Blue light because it has the shortest wavelength. When plugged into the resolving power equation, 500 nm gives the smallest resolvable object.
4.
(10mm = 10,000 µm(5,000x) = 2 µm 
Review
2. R; 4. F; 6. T; 8. N; 10. Q; 12. L; 14. I; 16. W; 18. P; 20. S.

Chapter 4
Self-Test

2. B; 4. A; 6. C; 8. D; 10. B; 12. B; 14. C.

Questions for Thought and Discussion

2.
In the pre-electron microscope days, the chapter on bacterial/archaeal cell structure would probably be very brief. Certainly there would be no discussion of pili, plasmids, magnetosomes, ribosomes, or the fluid mosaic model. Indeed, archaeal organisms would not be recognized for another 50 years.
Applications
2.
Being a gram-negative bacterium, it will have an outer membrane containing lipopolysaccharide (LPS). Providing an antibiotic may kill the pathogen but in the process free LPS material into the body which can act as a toxin.

Review

2. Plasmid; 4. Pili; 6. Capsule; 8. Cell wall; 10. Cell membrane; 12. Cell membrane; 14. Glycocalyx.

Chapter 5
Self-Test

2. D; 4. A; 6. B; 8. B; 10. D; 12. B; 14. B; 16. D.
Questions for Thought and Discussion

2.
Laundry detergents can use enzymes from extremophiles to break down blood, plant, and other organic molecule stains in hot water and at the high pH of soapy wash water. In addition, since the extremophiles thrive under conditions where pollutants are found, their enzymes might be used to break down these pollutants. The polymerase chain reaction (Chapter 21) uses these enzymes as well.

4.
Thermophiles may produce toxins that interfere with metabolic reactions in the body. Thus, contact with water (e.g., spas, hot tubs) that contains toxins may be dangerous.

Applications
2.
(a) Boiling may kill the majority of bacterial cells, but bacterial spores survive 2 hours or more of boiling. It is wrong to believe the water is sterile after a few minutes of boiling. (b) It has been disinfected, however, and is perfectly safe to drink under normal circumstances.

Review

2. T; 4. F(minority); 6. F(enriched medium); 8. T; 10. F(log phase); 12 T.
Chapter 6
Self-Test

2. C; 4. D; 6. B; 8. A; 10. B; 12. B; 14. C.

Questions for Thought and Discussion
2.
ATP could not be absorbed into the cytoplasm of a bacterial cell. More importantly, ATP cannot be stored as ATP; it will be quickly broken down.

4.
Stopping glycolysis would mean that the pyruvate fuel for the citric acid cycle would cease being made from carbohydrate. However, pyruvate could be produced from amino acids by deamination of certain amino acids, and fatty acids might convert to acetyl-CoA for entry to the cycle.

Applications
2.
The individual probably assumes that the green sulfur bacterial species will use the hydrogen sulfide as a hydrogen source in photosynthesis, thus liberating elemental sulfur. Whether it will work is a point for conjecture, and you might like to discuss the pros and cons of such a scheme.

Review

2. protein/speed up/substrate; 4. fermentation/oxygen/glucose/an organic end product; 6. pyruvate/ carbon/carbon dioxide/NAD+. 8. carbon dioxide/ photosynthesis/glucose. 10. fatty acids/beta oxidation/two-carbon units/cellular respiration.

Chapter 7

Self-Test

2. A; 4. B; 6. A; 8. B; 10. B; 12. A; 14. B; 16. C; 18. A.

Questions for Thought and Discussion

2.
A suspicious person might inquire what will happen within 30 days. Is it possible that the contents were sterilized at the manufacturing plant, but that the porous container is now permitting airborne microorganisms to enter? If so, then the product was once sterilized but is now contaminated, and evidence of contamination will appear by the expiration date.

4.
Pasteurization merely implies the destruction of pathogenic microorganisms from milk or other liquid. The process does not affect bacterial endospores and it may be tolerated by protozoal or worm cysts. Therefore, a pasteurized product cannot be considered sterilized. By contrast, a sterilized product contains no life form of any type (including viruses) and is considered both pasteurized and sterilized.

6.
One effective way of treating the thermometer would be to wash it well in hot soapy water, rinse it thoroughly, and immerse it in a tray of ethyl alcohol or rubbing alcohol for a minimum of 10 minutes. Admittedly, this would require an interval of time before taking the next child’s temperature, but the wait might be worth it, especially if the second child was not already sick.

Applications

2.
Some possibilities for sterilizing agents in an average household might be a pressure cooker, boiling water, wads of sterilized cotton used for wounds, an ultrasonic device for cleaning dental plates, a microwave oven, filtering material from an aquarium or swimming pool, or a steam sterilizer used for an infant’s formula.

4.
Some suggestions: a spoonful of bleach in a pail of water and several rinses with the diluted bleach; if the water reservoir is detachable, a scrubbing with a chlorine cleanser; a wipe-down with a disinfectant.

Review—Physical Methods

2. MEMBRANE; 4. DENATURATION; 6. GAMMA; 8. ULTRAVIOLET; 10. OSMOSIS; 12. TUBERCULOSIS.

Review—Chemical Methods
2. D; 4. C; 6.A; 8. H; 10. J; 12. I; 14. D; 16. G.
Chapter 8
Self-Test

2. A; 4. B; 6. D; 8. B; 10. C; 12. B; 14. D; 16. D; 18. D.

Questions for Thought and Discussion

2.
One would have to believe that double-stranded DNA viruses would be better at DNA repair because if a mutation occurs in one strand, the complementary stand is a template for mismatch repair. Single-stranded RNA viruses would lack this ability. 

Applications
2.
The lack of colonies near the center of the plate is probably due to the very high concentration of mutagen. Here the mutagen is so strong it caused so many mutations that they were lethal to any cells that were present. Farther out, where the mutagen is more diluted (less concentrated), fewer mutations would occur and some bacterial cells would survive.

4.
You could take the plate with benzene-metabolizing colonies and replica plate it onto a similar synthetic medium plate containing the 32P material. Any colonies sensitive to the radioactive material will not grow (negative selection). These can be identified by looking back at the master plate with benzene-metabolizing colonies.
Review

2.
(a) DNA because it contains Ts; (b) met-cys-tyr-gln-asn-phe-asn-ala = silent because the fourth codon still codes for gln; (c) met-cys-tyr-gln = nonsense because the insertion generated a stop codon (UAA).
Chapter 9
Self-Test

2. D; 4. C; 6. A; 8. D; 10. B; 12. D; 14. B; 16. D.

Questions for Thought and Discussion

2.
It might have been an adaptive advantage because some fragments might contain genes of use to the recipient cell. Such genes could be for antibiotic resistance or the ability of breakdown a nutrient source.
4.
Reproduction leads to “more” cells, while recombination leads to “different” cells.

Applications

2.
The plasmid only has a restriction cut site for EcoR1. Therefore, mixing plasmid with EcoR1 will produce a linear plasmid, while mixing the plasmid with Pvu1 will cause no change.

Review

2. PALINDROME; 4. BACTERIOPHAGE; 6. PNEUMOCOCCUS; 8. LYSOGENIC; 10. INTERFERON; 12. CONJUGATION; 14. GENOME.
Chapter 10

Self-Test

2. D 4. C; 6. D; 8. B; 10. A; 12. D; 14. A; 16. D; 18. C; 20. B.
Questions for Thought and Discussion

2.
HGT spread throughout the tree would make for a much more puzzling picture when trying to make phylogenetic distinction. This is because the wholesale transfer of many genes clouds the picture. HGT only early in evolution is not as problematic because there has been a long period of evolutionary time for organisms to “find their distinctive characters.”
4.
Those species that produce antibiotics in the soil are secreting these secondary metabolites in an effort to kill off their neighbors. In the soil, chemical warfare can kill off other microbial species, leaving all the nutrients for the antibiotic producer. Of course, other species may evolve antibiotic resistance. 
Applications

2.
The unstained ones may be members of the mycobacteria because they have waxy walls that will not take up the Gram stains. An acid-fast technique would have to be employed.
Review

2. bacteriochlorophyll/anoxygenic photosynthesis; 4. obligately intracellular/Rocky Mountain spotted fever/ticks; 6. Actinobacteria/Streptomyces/antibiotics; 8. Firmicutes/beta-hemolytic.                                                     10. gram-negative/heterotrophic/endoflagella.
Chapter 11

Self-Test

2. B 4. A; 6. A; 8. D; 10. C; 12. D; 14. B; 16. D.
Questions for Thought and Discussion

2.
The mold would be found in warm, humid climates, which is exactly what the environment would be in the compost piles within the facility. Aspergillus can cause lung infections forming aspergillomas.

4.
The massive accumulation of essential nutrients, such as phosphates and nitrogen, in the coastal waters acts to stimulate dinoflagellate growth, which in turn leads to the production of the toxins. The harmful algal blooms could be reduced by reducing fertilizer use and controlling the agriculture runoff into rivers that then empty into the coastal waters. 
Applications

2.
Information would include: Is the organism motile? Are the hyphae septate or nonseptate? Are the sexual spores formed within an ascus or on basidia? Is there a sexual cycle?
4.
Advantage: The parasite does not need to find an opposite sex for sexual reproduction; disadvantage: Mating with yourself reduces genetic diversity.
Review

2. T; 4. F(forams); 6. F(mitochondria); 8. F(kinetoplast); 10. F(two); 12. F(sexual cycle); 14. F(nonseptate); 16. T; 18. F(photobiont/cyanobacterium/green alga); 20. F(human).

Chapter 12

Self-Test

2. C; 4. A; 6. A; 8. B; 10. D; 12. C; 14. A; 16. D; 18. B.

Questions for Thought and Discussion

2.
Oncogenes appear to function in the production of substances that are involved in the metabolism of body cells (“Jekyll”). When these substances are overproduced, however, they may transform the cell into a tumor cell (“Hyde”).

4.
In biology, reproduction implies that a generation of new individuals arises by asexual or sexual reproduction processes. Although new individuals are generated in viral replication, the process is neither asexual nor sexual, but a completely separate process seen nowhere else in biology.

6.
Viroids and prions are of special interest because they appear to lack protein and nucleic acid, respectively. Even at the level of viruses, both components seem to be necessary. Viruses do or do not conform to other living things, depending on how one defines living things. Discussions like these are fruitful because they challenge the perception of what is a living thing.

Applications
2.
The brain tissue would contain Negri bodies, a cytopathic effect of rabies replication.

Review

2. BACTERIOPHAGE; 4. ACYCLOVIR; 6. TUMOR; 8. VIRULENT; 10. GENOME; 12. AMANTADINE; 14. PRIONS.
Chapter 13
Self-Test

2. D; 4. C; 6. B; 8. C; 10. A; 12. D; 14. C; 16. B.

Questions for Thought and Discussion

2.
Cholera bacilli are susceptible to stomach acid, so the bacilli may never have reached von Pettenkofer’s intestine to cause disease. It is also conceivable that von Pettenkofer’s anxiety caused his stomach to put out a higher-than-normal amount of acid, which would further reduce the bacterial population. Perhaps the laboratory isolate was less infectious than one directly from a diseased patient.

4.
If a virus kills its victims quickly, there is no way it will be around long enough to spread to new hosts. Of course, this theory assumes that the virus does not exist anywhere in nature where it can be contracted easily, and that it relies on human-to-human transfer to remain in existence. In this particular case, the more virulent the virus, the less likely it is to be a slate-wiper (i.e., a disease that kills huge numbers of victims). 

Applications

2.
At the emergency room, your friend was given a “tetanus shot,” a preparation of tetanus toxoid to induce his immune system to produce tetanus antitoxins. These antitoxins would protect him against tetanus toxins, since tetanus spores had probably entered the wound from the soil.

4.
You could make a case either way. You could envisage an epidemic disease as the greater threat because of its explosiveness, but a case also could be made for an endemic disease since it often is hidden from detection and strikes without warning. 

Review

2. T; 4. F(liver and others); 6. F(mechanical); 8. F(antitoxins); 10. T; 12. F(direct); 14. F(incubation); 
Chapter 14

Self-Test

2. C; 4. D; 6. C; 8. D; 10. A; 12. D; 14. B.

Questions for Thought and Discussion

2.
There are chemical signals that stimulate phagocytosis, the defensins, interferons, inflammatory signals, signals triggering fever, signals involved with complement activation, and chemical interactions with the toll-like receptors. 

Applications

2.
The tears contain lysozyme, which is active on the cell walls of gram-positive bacteria. In addition, the flow of tears carries away any pathogens present.

Review

2. M; 4. Q; 6. E; 8. I; 10. N; 12. B; 14. P.
Chapter 15

Self-Test

2. B; 4. D; 6. D; 8. A; 10. C; 12. D; 14. C.

Questions for Thought and Discussion

2.
In short, T cells carry receptor proteins that resemble antibodies. However, B cells do carry IgD antibodies on their surface.

Applications

2.
Once the techniques are perfected and the roles of nanorobots have been demonstrated, this “science fiction” technology may be very useful.

Review

2. F(haptens); 4. F(antigen binding site, or Fab fragment); 6. F(plasma cells); 8. T; 10. F(two); 12. F(macrophages or dendritic cells); 14. T; 16. T; 18. T; 20. F(perforins or granzymes); 22. T; 24. F(IgD).
Chapter 16

Self-Test

2. C; 4. A; 6. A; 8. A; 10. B; 12. C; 14. A.

Questions for Thought and Discussion

2.
It would seem to be a good idea, but it will take lots of money to implement. And the willingness for the American taxpayer to part with the funds will depend in part on how serious the threat of disease is perceived to be. You should continue the debate from here.

4.
Children between the ages of 5 and 15 generally eat well and are adequately clothed. Their cells are actively metabolizing, and their tissues are growing rapidly. Their immune systems are fully functional. They enjoy exercise for physical fitness and are relatively free of cares for mental fitness. At first signs of disease, they are given home or hospital care.

Applications

2.
Lysis of the red blood cells would occur because without syphilis antigen, no activity would take place in the test system, and the complement would be left over for the indicator system. Without the mistake, the expected result would be no lysis.

4.
With some insight and imagination, a case can be made for each type of immunity as being safest to obtain. Similarly, reasons may be offered for each type as being most helpful. Discussions such as these put immunity into perspective and help you make choices supported by what you have learned. Ultimately, I would think that the individual situation would dictate the choice.
Review

2. active/passive; 4. diphtheria/pertussis/tetanus; 6. hyperimmune/antiserum; 8. transplacental passage/breast feeding; 10. diphtheria/tetanus; 12. gastrointestinal/respiratory; 14. tetanus/diphtheria.
Chapter 17

Self-Test

2. B; 4. A; 6. C; 8. C; 10. C; 12. D; 14. C; 16. C; 18. C.

Questions for Thought and Discussion

2.
She is suffering an allergic reaction. Insufficient sensitization had taken place after the previous injections but now, after the fifth injection, she was fully sensitized and basophils and mast cells began to degranulate. Most allergists recommend that a patient spend several minutes in the office after injections to be available in case an allergic reaction takes place.

4.
It is interesting to question whether the immune system is actually protecting the body during immune disorders. Allergies can be interpreted as protective mechanisms for ridding the body of antigens, and the theory can be extended to other types of hypersensitivity, as well as to transplants and tumors. Autoimmune diseases stand in stark contrast because the body appears to be attacking itself. An oxymoron is two terms that do not fit together (the dictionary definition is “two mutually exclusive juxtaposed words”). “Immune disorder” appears to be an oxymoron because immune means “free of” and a disorder is a problem. Therefore, how can you have a problem that you don’t have? 
Applications

2.
Formaldehyde used for preservation of the animals is probably causing a contact dermatitis. The sensitivity began to develop during the first two exposures, and now, during the third exposure, it is manifesting itself. Rubber gloves would be helpful for protecting the hands.

Review

2. DIGEORGE; 4. JOINTS; 6. CYTOTOXICITY; 8. ANTIGEN; 10. TUBERCULOSIS; 12. POSITIVE; 14. RASH.

Chapter 18

Self-Test

2. B; 4. C; 6. B; 8. A; 10. B; 12. D; 14. B.

Questions for Thought and Discussion

2.
The soil is a highly volatile and complex environment where organisms compete for survival. Being able to produce an antibiotic gives an organism a selective advantage in this competition. Streptomyces species may owe their survival to their ability to destroy other organisms via antibiotic production.

4.
An antibiotic that is not absorbed from the gastrointestinal tract is useful in treating intestinal tract infections. One that is rapidly expelled in the urine would be valuable for urinary tract infections. In these examples, you should be able to understand that the characteristics of a drug can be adapted to the use of the drug.

6.
The three scientists worked together to bring about the development of penicillin. Fleming, the microbiologist, discovered the antibiotic; Florey, the physiologist, studied its effects in tissue; and Chain, the biochemist, performed the purification.

Applications

2.
The arrival of antibiotics and modern medical practices in Nepal typifies how medical advances can disrupt the lives of a population. With more mouths to feed, forests had to be cleared, and great pressure was placed in preparing the land for crops. Living space soon became a premium, and natural resources, such as water supplies, were tapped to their limit. Greater populations also meant greater sanitation problems and, consequently, more opportunity for the spread of disease. Discussions such as these help us understand the negative aspects of medical advances.

Review

2. T; 4. T; 6. T; 8. T; 10. T; 12. F(sulfonamides); 14. F(aminoglycosides, chloramphenicol, tetracyclines, macrolides, etc.); 16. T; 18. F(cephalosporins); 20. F(rifampin).

Identification

2. Membrane; 4. DNA; 6. Cell wall; 8. Cell wall; 10. Cell wall.

Chapter 19

Self-Test

2. A; 4. A; 6. C; 78. C; 10. A; 12. B; 14. A; 16. D; 18. C.

Questions for Thought and Discussion
2.
Potential forms of transmission of plantar warts come from direct contact with the human papillomavirus (HPV) that could be on a towel or other object used by a person who has the warts. 

4.
Americans born since 1973 would be susceptible to the virus since vaccination ended in 1972. Those who were vaccinated before that date would have at least some resistance to the virus.

Applications

2.
Acne can be minimized by washing the problem areas with a gentle cleanser; using an over-the-counter acne lotion to dry excess oil and promote peeling; avoiding irritants; keeping your hair clean and off your face; and not picking or squeezing blemishes.

4.
Almost certainly one or more of the wrestlers had the herpes infection at the time of the meet. Although one cannot be held responsible for contracting herpes gladiatorum, coaches and players still should be mindful of others who might contract it. Transmission could have come from direct skin contact between wrestlers or from the mat, which would represent a fomite. Thus, keeping infected individuals off the mat is not a punishment but a precaution for the sake of others.
Review

2. F(exotoxins); 4. F(necrotizing fasciitis); 6. T; 8. F(postherpetic neuralgia); 10. T.

Chapter 20
Self-Test

2. A; 4. D; 6. D; 8. C; 10. A; 12. B; 14. B; 16. B; 18. B.

Questions for Thought and Discussion
2.
Rheumatic fever is a complication of streptococcal pharyngitis (strep throat).
4.
Cryptococcus neoformans is known for its ability to grow in pigeon droppings. The organisms then are airborne by wind gusts and inhaled into the lungs, where respiratory disease may develop. The action of the residents would therefore appear to be justified, at least microbiologically.
6.
According to public health epidemiologists, the outbreak of coccidioidomycosis was most likely due to dust made airborne by the earthquake. The disease is not transmitted from person to person but from the inhalation of airborne Coccidioides immitis.
Applications

2.
It would be wise to target nursing homes and long-term care facilities. Impress upon them the numbers of older adults who die each year from a vaccine-preventable disease. Tell them it is a one-time immunization and they can receive it when they get their flu vaccination.
Review

2. RNA/lungs/children/fuse together/syncytia; 4. DNA/common colds/eye; 6. Otitis media/Streptococcus/Eustachian tube; 8. Blastomycosis/ yeast/bird droppings.

Chapter 21

Self-Test

2. D; 4. A; 6. B; 8. A; 10. C; 12. C; 14. B; 16. A.

Questions for Thought and Discussion
2.
Chicken barbecues are much more common in summertime. What other poultry-related products are related more to summer than to other seasons?

4.
To make the cheese filling, one uses ricotta, mozzarella, and Parmesan cheeses with appropriate spices (lots of basil and oregano), and a couple of fresh eggs to “hold things together.” The association of Salmonella with eggs is well established, and it is quite likely that the eggs used by the manufacturer were contaminated. 
6.
The concept of studying parasitology to appreciate the web of life is intriguing and worthy of note. Hundreds of thousands of individuals are infected with multicellular parasites. The relationship is benign in huge numbers of cases but parasitical in many others, as this chapter shows. Perhaps a geographical summary of the parasites might help us appreciate the global perspective for parasites.

Applications

2.
The disease was brucellosis. All recovered and returned to work. The health department also made several recommendations to prevent further outbreaks, including the use of rubber gloves, face shields, and negative air pressure on the floor.

4.
Use of the hepatitis A vaccine is controversial, especially in restaurant workers. Those who favor vaccine use point to the safety it ensures in restaurant patrons and, indirectly, in the reputation of the restaurant. Opponents point to various side effects associated with the vaccine, they question whether the civil rights of restaurant workers are being violated, and they prefer not to pay the insurance premiums needed to protect their workers against adverse reactions from the vaccine. Additional criteria, in favor and opposed, can be developed.
Review

2. B; 4. A; 6. C; 8. C; 10. C; 12. A.

Chapter 22

Self-Test

2. B; 4. D; 6. C; 8. D; 10. D; 12. C; 14. A.

Questions for Thought and Discussion
2.
Historic writings, public images and pictures, and stories about leprosy have all added to the social stigma accompanying the disease.
4.
Chickens are used because the birds are susceptible to viral encephalitis. Furthermore, it is easy to detect the virus in their tissues, and they are inexpensive. Susceptibility to viral encephalitis is high because the park is built on swampland where mosquitoes thrive and harbor the virus. Tourists might be advised to use lots of insecticide, wear long sleeves, stay indoors at night, and make note of unusual fevers or headaches. Park officials should be advised to temporarily close all water parks and golf courses in the event of an outbreak.
Applications

2.
Leprosy and tuberculosis are both caused by species of Mycobacterium. The immune system’s response to leprosy results in some protection against tuberculosis (much like the syphilis-yaws relationship). Evidence for this is in the use of BCG for immunization against leprosy. Therefore, where the leprosy incidence is high, the number of tuberculosis cases is likely low.
Review

2. N; 4. A; 6. J; 8. K; 10. G; 12. B; 14. D.

Chapter 23

Self-Test

2. B; 4. B; 6. A; 8. A; 10. C; 12. A; 14. C; 16. D; 18. A; 20. A.
Questions for Thought and Discussion
2.
On a global scale, diseases as these “impede national and individual development, make fertile land inhospitable, impair intellectual and physical growth, and exact a huge cost in treatment and control programs.” Solutions are straightforward: Develop new drugs, vaccines, diagnostic tests, and control methods. Can you suggest any novel approaches?
4.
Lice transmit typhus. Therefore, by reducing the louse population via head shaving, the people also reduced the opportunity for transfer of the rickettsiae of typhus. Accumulations of lice eggs are called nits. In past generations, nits were so common in the hair that people would habitually pick them out, a practice that resulted in the common expression “nit-picking.”

6.
When leaves and debris pile at the curbside, soilborne arthropods flourish, including ticks that commonly occur on grass and leaves. A child's chance playing in the leaves may bring him/her in contact with the ticks, and any of the three diseases indicated may follow.

Applications
2.
The disease is American trypanosomiasis (Chagas disease).
4.
During civil war, there is little regard for sanitation, and lice flourish on the skin and in the hair of humans. The lice carry and transmit the bacterial agents of typhus.

Review – Parasite Life Cycles

2. See Figure 23.6.

Chapter 24

Self-Test

2. A; 4. D; 6. B; 8. D; 10. B; 12. B; 14. D; 16. D; 18. B; 20. A.
Questions for Thought and Discussion
2.
Herpes simplex viruses are associated with tumors of the cervix, so there is great reluctance to use these viruses in a vaccine. However, genetically engineered viral fragments (such as those used for hepatitis B) or genetically engineered viral antigens remain viable alternatives for a vaccine.
4.
STDs in males often are subclinical, so finding such males for testing might be more difficult. More attention should be paid because males can spread STDs just as easily, if not easier, than women.

6.
Research the STD data for your state or city.

Applications

2.
The vaccine is designed to prevent infection, not cure the infection.

4.
Your answer might be that she should get the Gardasil product because that provides protection against the most common HPV strains causing genital warts and cervical cancer. Genital warts in rare cases can lead to cervical cancer. Gardasil is a good idea if she is having sex with multiple partners.
Review

2. F(chancre); 4. F(Haemophilus ducreyi); 6. T; 8. T; 10. F(Genital herpes); 12. T; 14. T; 16.F(NGU); 18. F(rectum); 20. F(Genital warts).

Chapter 25
Self-Test

2. D; 4. A; 6. A; 8. B; 10. C; 12. A; 14. B; 16. E.

Questions for Thought and Discussion

2.
Blue cheese is made with Penicillium roquefortii. On very rare occasions, eating food with penicillin in it can cause reactions (hives, itches) for penicillin-sensitive individuals.
4.
The liver would probably be the better choice because it will spoil more rapidly than the steak. Liver is an organ meat, with a looser tissue consistency and richer blood supply than muscle tissue. Contamination is therefore more probable in the liver.

6.
Individuals who pick fruits and vegetables in the fields should be vaccinated against any diseases they could transmit. Toilet facilities should be made available to them, and they should be discouraged from working if they are ill. The water used to wash the produce should be purified. You should recommend other such regulations.

Applications

2.
The correct sequence would be to prepare the salad before the chicken. Salmonella serotypes may be present in the chicken, and cross-contamination to the salad may take place. Cooking eliminated Salmonella in chicken, but salad is eaten raw and is potentially dangerous.

4.
Precautions to take when gathering apples include not picking apples off the ground, just off the tree. Also, move far into the orchard away from any animals grazing nearby because their feces may have contaminated the soil. Moreover, wash and brush the apples before pressing them and briefly boil the cider before drinking it, or use a preservative to prepare the cider for storage.

Review
2. LACTOBACILLUS; 4. SERRATIA; 6. PROTEUS; 8. BACILLUS; 10. LEUCONOSTOC;  12. CLOSTRIDIUM; 14. ENTEROBACTER.

Chapter 26
Self-Test

2. E; 4. E; 6. C; 8. B; 10. C; 12. A; 14. B.

Questions for Thought and Discussion

2.
Pathogens are ill equipped to compete with vast populations of other soil organisms. They may lack the enzymes for soil metabolites or the structural components to contend with environmental fluctuations in the soil. Antibiotic-producing soil organisms are also present.

4.
The grass is greener over the septic tank because the organic-rich water flowing from it provides a natural lawn fertilizer. In the wintertime, the hot water from a cesspool or septic tank warms the soil and melts the snow over it. 
Applications

2.
The presence of high coliform counts indicated the water had been contaminated with sewage and typhoid fever, bacterial dysentery, amoebiasis, hepatitis, or other serious diseases were imminent. Certainly, the danger was equivalent to that posed by Legionnaires’ disease.

4.
The greater hazard probably exists in the smaller wading pool because diaper-clad toddlers can spread microorganisms into the water, where children are more likely to take a mouthful of water, where flatulence may eliminate microorganisms from the intestine, and where greater stagnation of the water may occur. Park officials should limit disease transmission by providing constant water exchange and aeration, keeping vigilance on the chlorine content, watching for babies with soiled diapers, and posting signs advising parents not to allow children in the water if the children have diarrhea.

Review

2. B; 4. A, B; 6. A, B; 8. A; 10. A, C; 12. A, C; 14. B, C.

Chapter 27
Self-Test

2. C; 4. C; 56. D; 8. A; 10. B; 12. D; 14. A; 16. B.

Questions for Thought and Discussion

2.
They indicate that beer was an important drink among the Pilgrims. Since water would become contaminated, alcoholic beverages would more likely stay drinkable.
4.
Perhaps a defect in the enzyme system prevents the metabolism of the vitamin to the next step; perhaps the organisms live in a symbiotic or synergistic relationship (biofilm) with other organisms that use the vitamin. 

Applications

2.
The place to look for organisms for bioremediation would be in extreme environments. For example, the deep subterranean regions would yield organisms that live in oil, and the ocean would contain organisms that survive in high-salt environments. Ultimately, solutions of the pollutants would have to be assayed for organisms. Other examples given in this chapter should give you leads on where to find the organisms.

4.
One should realize by this point that anything is possible as long as one has vision and imagination. Antibiotic production in the body is conceivable, and you should outline the problems that require attention before this happens. Certainly, the fear of consuming microorganisms would have to be overcome.

Review

2. O; 4. V; 6. N; 8. F; 10. D; 12. J; 14. S; 16. P; 18. R; 20. D.

