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Infection with the rare O157:H7 strain of E. coli can lead to a host of health issues and serious consequences, including death. Undercooked infected beef, infected vegetables, even pool or pond water can be the source of the E. coli. The most dangerous result of infection is kidney damage produced by the shiga toxin called Stx2. A team led by Dr. Saul Tzipori has developed an antibody to the toxin. It to prevents Stx2 from being taken up by the cells in the kidney and other organs, and so prevents the worst damage.

* * * * *

1. The April story starts with news from 1982. What caused the 18 deaths in Michigan and Oregon? It was E. coli infections that came from undercooked infected hamburgers at McDonalds restaurants.
2. The dangerous strain of E. coli that infects people shows up in three foods in 1982, 2006 and 2007. What are they? In the 1982 case, beef. In 2006 it was spinach and in 2007, peanut butter.
3. What are bacteria? Tiny one-celled organisms that live almost everywhere on earth. They do not have cell nuclei. There are thousands of different kinds of bacteria.
4. In general, where do the E. coli of the human body live? The live in the gut, and in particular, in the lumen, which is the lining of a blood vessel.
5. There are multiple strains of E. coli. What do the “good” E. coli do for humans? The can aid in food digestion.
6. The “bad” E. coli in our story are from the O157:H7 strain. This rare strain of E. coli is pathogenic. What does that mean? It’s a big word that simply means it can cause a disease.
7. There are two virulence factors that set E. coli O157:H7 apart from the more common strain in humans. Describe them. The first is their not being washed out of the intestine by fluid flowing through it. The second is their production of shiga toxins.
8. Shiga toxins (named Stx1 and Stx2) are a product of E. coli O157. Stx2 is particularly dangerous. Why? If it gets into the bloodstream, it can enter the cell of the kidney, leading to permanent kidney damage or death.
9. When Dr. Tzipori refers to zoonotic diseases, what is he describing? Diseases that moved from non-human animals to humans are zoonotic diseases.
10. How does his team’s new antibody protect patients from hemolytic uremic syndrome? It binds to the molecules of Stx2 and prevents their being taken into the cells of the kidney.
11. If a drug can protect against the toxin itself rather than the bacteria that produces the toxin, what evolutionary problem can be avoided? Bacteria may evolve and develop a resistance to an antibody. By targeting just the toxin, which does not evolve, the antibody will be effective without the risk of creating a drug-resistant strain of E. coli.
12. List a few of the ways we might be exposed to dangerous E. coli. Exposure could come from undercooked beef, from infected vegetables, from unpasteurized milk or juice, from raw sprouts, from handling infected host animals and animal products and from swimming in infected lakes and pools. In addition to cattle, swine and deer can be hosts to the dangerous E. coli.

13. Dr. Tzipori says that a pretty substantial percentage of the infectious diseases that have appeared in the last half-century are zoonotic diseases. What is that percentage? He quotes 75%.

* * * * *

Interesting questions can be raised about society’s right to protect itself from infections and contagious diseases. To what degree is society able to quarantine – even involuntarily – persons with typhus, AIDS, tuberculosis, etc. if they do not refrain from behavior that endangers others? What about animals that provide some people with their livelihood? Can society, usually in the form of a government agency, quarantine or even destroy flocks and herds if some of the animals are possibly infected? On the student worksheet is a question about books and movies in which disease outbreak is a theme. 

There are several types of food poisoning. Students may want to study them and learn more about the symptoms and treatments for each. Students who are interested in statistics could look at world disease maps to help figure out why some types of disease are prevalent in particular parts of the world.

Dr. Tzipori and his team are preparing for Phase I clinical trials of a drug made from their antibody. The process for human testing for a drug relies on a system of trial sites and volunteers. Perhaps you, your students, or their parents have participated as subjects in a clinical trial, or have been the doctors and nurses administering a clinical trial. There may be a clinical trial support organization in your area that helps explain clinical trials and their various phases to the public in the hope that more will participate.
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