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The mechanism of immune response is now better understood thanks to the work of Dr. Wagner and her colleagues as explained in this month’s What A Year! story. There are some outstanding on-line videos and animations, some linked directly from the story, demonstrating blood flow, leukocyte response to P-selectin and the engulfing of foreign bacteria.

* * * * *

1. Why does the author of this month’s story start with statistics about the American Civil War? Infection was the proximate cause of about ⅔ of the military deaths. Some of this infection would have started with battle wounds or ordinary cuts and scrapes that became infected because of the poor hygiene. Some would have been food- or water-based, etc.
2. Where can you find bacteria? Nearly everywhere: in the air, in water, in food, even on the skin. And there are lots of bacteria that live inside the human body, helping with such functions as digestion.

3. What exactly are bacteria? They are small (microscopic) organisms that come in a variety of shapes and sizes. In the Five Kingdom taxonomy, bacteria fall into the kingdom Monera.

4. The author describes your body’s “rapid response” in the case of a cut or scrape. What is that system? Two activities go on at the same time: the clotting of blood and forming of a scab to close the wound and the deployment of the infection fighting/immune response system, including leukocytes that locate and engulf invading bacteria.
5. There are two kinds of blood cells described in the story, white blood cells and red blood cells. What is the main work of each? White blood cells primarily carry oxygen to all parts of the body. White cells, also called leukocytes, identify and trap and destroy invasive particles.

6. An essential part of the immune response system is the endothelium. What happens when the endothelium is disturbed? It releases P-selectin which slows down the leukocytes that are perennially tumbling through the blood vessels.

7. Once P-selectin is released inside the blood vessel, it slows down the leukocytes that are rolling along. How does it do that? It is sticky, from the leukocytes’ point of view.

8. The leukocytes then change shape to get out of the blood vessel and head toward the invading bacteria. What chemical allows this to happen? Integrin stops the leukocytes and allows them to flatten out and slip out through the blood vessel wall and travel to the invading bacterium.

9. Dr. Denisa Wagner studies P-selectin. One way to study what such a protein does is to remove it and see what happens. How did she and her team to that? By using mice specially bred not to produce P-selectin, she and her team were able to demonstrate that the leukocytes were not slowed down and therefore would not be effective in fighting an infection.

10. Too little P-selectin might make it impossible to fight infection. What could be a bad consequence of too much? Too much might cause a gathering of an overabundance of white blood cells, impeding the flow of blood and producing a heart attack or stroke.

11. What lifestyle choices might disturb the endothelium and cause it to overproduce P-selectin? What might be the consequences? Both smoking and a high fat diet can cause irritation of the endothelium, linking these two activities to increased risk of heart attack and stroke.

12. Why is it important to clean and cover a wound? By mechanically and chemically removing bacteria, and by preventing bacteria from entering the wound by bandaging it, you reduce the likelihood of infection.

* * * * *

A cut or scrape opens our skin up to the possibility of an invasion of infectious bacteria. Similarly a cat or raccoon bite may introduce into our bodies some of the bacteria that live harmlessly in the animals’ mouths but that are dangerous to us. Students interested in animals could investigate the risks to humans of bites from a variety of different animals – both household and wild. Equally, they could look into the risks to animals of bites by other animals, by ticks or insects, and even by humans.

If you have a student who has undergone certain kinds of cancer therapy, he or she can describe the steps taken to prevent infection and explain to the other students what it is like to live – even temporarily – with a compromised immune system.

Some commentators believe that we over-antibacterialize: that is, we use too much antibacterial soap, antibiotic pharmaceuticals (in ourselves and our domesticated animals), food irradiation, super cleaning products, etc. A student interested in public health could research this controversy and present the arguments on each side. Do your students’ parents and grandparents complain that today’s kids “have no resistance” and are always running to the doctor and getting medicine for things that they would have just “shrugged off” years ago?
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