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Cells Immortal
What A Year! for September, 2010
Under certain circumstances, cells in your body are supposed to die. But the parasite T. cruzi, which causes Chagas disease, has found an amazing way to keep its host cells alive, therby giving it a chance to get really well established in your body. Researchers want to know how to prevent this in the case of Chagas disease and how to harness it in the cases of diseases that include premature cell death.
To get the entire story, go to What A Year! and click on the 09/10 icon.
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1. What is apoptosis? Why is it important?


Apoptosis is programmed cell death. It is important for unhealthy, old, or damaged cells to be able to undergo apoptosis to make way for new, healthy cells that function properly.

2. What is the parasite that causes Chagas disease?  What is its host and how does it enter the human body from the host?


The parasite that causes Chagas disease is called Trypanosoma cruzi. One of its most common hosts is a family of insects called reduviidae, or kissing bugs. Kissing bugs generally bite humans at night around the eyes and mouth. After biting, the bugs defecate, and the T. cruzi parasites are found in the feces of the kissing bugs. The parasite then makes its way into the body via the eyes, nose, mouth cavities, or scratches in the skin.

3. What is acute Chagas infection? How is it diagnosed? Can it be treated?


Acute Chagas infection develops just after the parasite has entered the body. It invades and multiplies inside cells at the site of infection, a process that may take several days; and from there, if reaches distant sites via the bloodstream, and the infection can be diagnosed with a blood test. Treatments are available for acute Chagas infection.

4. What are the symptoms of Chagas disease? When does it occur? Can it be treated?


Chagas disease usually does not develop symptoms until years or even decades after the patient was first infected with the T. cruzi parasite. The most common symptoms include an enlarged heart or gut and the disease is often fatal. There is currently no treatment for Chagas disease.

5. What is parasite-derived neurotrophic factor (PDNF)? How does it enable T. cruzi to enter the cell?


Parasite-derived neurotrophic factor (PDNF) is a protein produced by the T. cruzi parasite that mimics human neurotrophic factors. In this way it is able to bind to receptors on the outside of cells of the nervous system and enter the cell using the process of stimulating cellular receptors. 

6. How did Dr. Perrin determine the role of PDNF within the cell? What did he conclude?


To determine the function of PDNF within the cell, Dr. Perrin and his colleague Dr. Marina Chuenkova first performed a computer analysis of the amino acid sequences of intercellular enzymes and compared them to the PDNF sequences. From this analysis he concluded that PDNF had similar amino acid sequences to certain intracellular enzymes that promote cell survival.

7. How did Dr. Perrin test this hypothesis in in vitro experiments? What did he conclude from these experiments?


Dr. Perrin and Dr. Chuenkova compared cells that contained PDNF and the T. cruzi parasite to control cells when they were exposed to hydrogen peroxide, a toxin that would kill the cell under normal circumstances. They found that the control cells died from exposure to the toxin, but the cells with PDNF or T. cruzi were able to remain alive under circumstances that would normally have killed them. From these experiments Dr. Perrin and Dr. Chuenkova confirmed his hypothesis that PDNF was used by T. cruzi to prolong the life of the host cell.

8. Based on his results, why does Dr. Perrin believe T. cruzi is able to survive inside the cell for so long?


Dr. Perrin believes T. cruzi can survive inside the cell for so long as a result of the production of PDNF. First, PDNF binds to receptors on the outside of the cell that activate enzymes inside the cell that promote cell survival. Once inside the cell, T. cruzi produces PDNF, which binds to these enzymes so they remain activated. In this way, T. cruzi uses PDNF to prolong the life of the host cell.

9. What is one method Dr. Perrin is pursuing to prevent the development of Chagas disease?


One way to prevent the development of Chagas disease would be to produce a synthetic PDNF that would bind to the same receptor and prevent the parasite-produced PDNF from binding and entering the cell. Dr. Perrin has found this technique to work in in vitro experiments.

10. How else would Dr. Perrin like to see these results used in the future?


In the future, Dr. Perrin is interested in ways the survival-promoting mechanisms of T. cruzi and PDNF can be used in other diseases unrelated to Chagas disease. For example, there are numerous diseases where tissue degenerates for unknown reasons where survival-promoting mechanisms could be quite useful. 





To Think About:





Dr. Perrin called T. cruzi’s production of PDNF to prolong the life of the host cell a “novel adaptation of a parasite.” What are other diseases caused by parasites and how do those parasites cause infection?


Why should we be concerned about a disease like Chagas disease that affects so few people in the United States? What are some other diseases that don’t affect many people (relatively speaking)?


Have you ever volunteered to donate blood or platelets? What diseases, conditions and activities were you asked about? Why?


What are some other diseases that may not produce symptoms for many years after the initial infection? What is the “advantage” to the infective agent of such a long incubation?


How many cells, in total, are there in the human body? How does that number compare with some other numbers, such as the population of the earth, the number of stars in the Milky Way galaxy, or Avogadro’s Number?


Suppose you could be made immortal. Would you want to be?


Someone once said that plumbers have saved more lives than doctors. What does that mean and do you believe it’s true?








