
Homework 4 

Question 1. 
a. Name 2 examples of each: bacterial and viral pathogens which are of public health relevance. State the disease 

they cause, and 1-5 country/countries affected by them. Please cite the source used to inform your choice, eg. 
Scientific papers or reputable websites (eg: http://www.who.int/countries/en/ or http://www.cdc.gov/mmwr/). 

b. Check to indicate the pathogen types for which each statement applies.

Size in micrometers

Can reproduce without a host

Protein capsid houses nucleic acid core

Living cells, usually have both a membrane and a cell 
wall

Short pathogen peptide sequences are displayed in 
the MHC surface receptors

Can be killed or inhibited by antibiotics

Obligate intracellular pathogen: uses host cellular 
machinery to reproduce

VirusBacteriaTrait
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Question 2.

Based on the information provided below, explain how the immune system would act against each of the following 
pathogens. Write a short paragraph for each. Address which type(s) of immune response would be involved (or 
bypassed), and the specific immune components most relevant for fighting the disease.

a. Herpes virus. Enters through mucosal epithelium or abraded skin. Infects epithelial cells causing painful 
blisters in lips and genital area. Virus migrates to nerve cells that innervate the tissue, hiding inside of 
them until next herpes flare. Disease is characterized by recurring episodes, despite the presence of 
existing antibodies against the virus.

b. Vibrio cholera. Transmitted by fecal oral route. Bacteria colonize and multiply outside the epithelial cells 
of the small bowel. Cholera enterotoxin binds intestinal epithelial cells resulting in a massive secretion of 
electrolytes and water into intestinal lumen. Causes severe watery diarrhea.

c. Mycobacterium tuberculosis. Infects lung alveoli by airborne transmission. Bacteria resist destruction 
by alveolar macrophages and can even multiply inside them (an unusual feat for a bacterium!). Lung 
tissue destruction results from cell-mediated immune reactions.

d. Polioviruses. Transmitted mostly by fecal oral route. Viral particles resist acidity of stomach and 
establish infection in the cells of the small bowel and neighboring lymph nodes, which rapidly spreads to 
other lymph nodes, bone marrow and spleen. The immune system usually controls infection before virus 
appears in the blood, so most infections are asymptomatic. However, in few patients the virus does 
accumulate in the blood, and can then migrate to the central nervous system causing paralysis. 
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Question 3.

Please read the article  ‘Polio: an end in sight?’ by Toby Reynolds, and answer the following questions. 
Chapter 8 in your textbook can also help in answering some of them.

a. Name 2 other intestinal pathogens that infect children in developing 
countries. Why would existing infection with these organisms prevent 
development of vaccine-induced immunity?

b. Name 3 potential problems that could compromise the success of 
the polio vaccination campaign in eradicating the virus.

c. In addition to the financial cost, name one other major cost of 

implementing disease-specific initiatives, such as polio eradication

d. In one single paragraph propose 2 intervention strategies that could 
help address these problems.

e. In rare cases, the Sabin (oral) vaccine can cause disease in the
vaccinated person or spread to unvaccinated contacts of immunized 
children. Explain why this might occur.

f. There has been much interest in eliminating poliovirus worldwide. 
What is the only infectious disease that has been eradicated to date?

g. What does GAVI stand for? Which polio vaccine would you 
recommend GAVI to adopt? Name 2 reasons why.


