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Answer Key: Herd Immunity and Zoonotic Shifts: A 10th Grade Disease
Biology Safari

Epidemiology, transmission vectors, and pharmaceutical interventions — apply critical analysis to these 10
real-world public health scenarios.

1. Which biological mechanism allows a pathogen like the Avian Influenza virus to 'jump' from an
animal host to a human host, potentially leading to a pandemic?

Answer: B) Antigenic shift resulting from genetic recombination

Antigenic shiftis a sudden, major change in a virus producing new antigens, which can allow a zoonotic virus to infect
humans who have little to no immunity.

2. True or False: Bacteriostatic antibiotics function by directly destroying the cell membrane of the
target pathogen, leading to immediate cell death.

Answer: B) False

Bacteriostatic agents inhibit the growth and reproduction of bacteria (e.g., by interfering with protein synthesis)
rather than killing them outright, which is the role of bactericidal agents.

3. The concept of immunity occurs when a large percentage of a population is vaccinated,
indirectly protecting those who are immunocompromised.

Answer: C) Herd

Herd immunity (or community immunity) limits the spread of a disease because there are fewer susceptible hosts to
maintain the chain of infection.

4. In the context of the 'Hygiene Hypothesis,' why might over-sanitizing an infant's environment
potentially lead to an increase in certain chronic conditions?

Answer: C) Lack of early microbial exposure may lead to immune system hypersensitivity or allergies

The hygiene hypothesis suggests that early childhood exposure to certain microorganisms protects against allergic
diseases by helping the immune system develop properly.

5. True or False: Vectors, such as the Anopheles mosquito, are the causative agents of disease rather
than the vehicles for pathogen transmission.
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Answer: B) False

Vectors carry and transmit the pathogen (like the Plasmodium parasite) to another living organism; the mosquito
itself is not the disease.

6. Lyme disease is categorized as a disease because it is transmitted to humans through the bite
of infected black-legged ticks.

Answer: A) Vector-borne

Vector-borne diseases are infections transmitted by the bite of infected arthropod species, such as ticks, mosquitoes,
or fleas.

7. Which of the following best describes the function of Memory B-cells following a second exposure to
the same pathogen?

Answer: B) They produce a rapid and intense antibody response

Memory B-cells 'remember’ previous pathogens and can differentiate into plasma cells to produce antibodies much
faster during a secondary infection.

8. When a disease is constantly present in a specific geographic area or population group, it is referred
to as being .

Answer: C) Endemic

An endemic disease is one thatis always present in a certain population or region, like malaria in parts of sub-Saharan
Africa.

9. True or False: The use of alcohol-based hand sanitizers is more effective than soap and water at
removing spores from the Clostridioides difficile (C. diff) bacterium.

Answer: B) False

Alcohol does not effectively kill C. diff spores; physical removal through vigorous handwashing with soap and water
is the required protocol.

10. How does the practice of ‘contact tracing' serve as a preventative measure during an outbreak of a
disease like Ebola?

Answer: B) It identifies and isolates exposed individuals to break the chain of transmission
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Contact tracing allows health officials to monitor those who may have been infected, ensuring they do not spread
the virus further if they become symptomatic.
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