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October – 2008

Drug resistance is a grave concern. In this month’s story we consider a researcher who is investigating anti-malarial drugs that may not be susceptible to drug resistance and their efficacy in fight toxoplasmosis.

* * * * *

To get the whole story, go to www.WhatAYear.org and click on the 10.08 icon.

1. The majority of otherwise healthy people infected with T. gondii are asymptomatic. What does that mean? And when they do show symptoms, they are often mistaken for what other illness? Asymptomatic means they don’t show any of the symptoms of disease. When symptoms do occur, they can look like flu.

2. Who is especially at risk from toxoplasmosis? Most at risk are people with compromised (weakened) immune systems and unborn babies.

3. The parasite T. gondii can be transmitted three different ways. What are they? First, by eating foods that contain the parasite, such as undercooked meats or unwashed fruits and veggies; second, by contact with cat feces or materials contaminated with cat feces; and third, through infection passed by an infected mother to her unborn child.

4. Why shouldn’t pregnant women clean out cat litter boxes? A virulent form of the T. gondii parasite lives the cat’s intestine. Oocytes of the parasite appear in the cat’s feces and a person can become infected by contact with that feces, e.g., by cleaning the litter box.

5. If a susceptible person does become infected, what are the symptoms of toxoplasmosis? They include nausea, headaches, seizures and eye disease.

6. If a baby becomes infected within the womb and survives, what are some of the problems he or she may develop? They include mental disabilities, seizures, eye diseases and death.

7. How common is it in the US for a child to be born with toxoplasmosis? The story says that one child per 5,000 is born with toxoplasmosis.

8. What is the connection between malaria and toxoplasmosis? Malaria is also caused by a parasite. The malarial parasites (Plasmodia) are carried by mosquitoes and the disease it transmitted from infected mosquitoes to humans.

9. There are several anti-malarial drugs, but their effectiveness becoming more limited. Why? Even if the vast majority of parasites are killed by a drug, the few remaining may be resistant to the drug. If they can reproduce enough within the infected person, then the drug will be ineffective against them.

10. Nevertheless, anti-malarials may be valuable in treating toxoplasmosis. In particular, Dr. McLeod and her colleagues are investigating a drug called JPC-2067B. What is so special about it? It binds to the enzyme dihydrofolate reductase (DHFR) so tightly that drug resistance may not develop. The parasite needs DHFR as a step in creating a chemical that they need to survive. 

11. What is an in vitro test, and what did the in vitro tests of JPC-2067B show? In vitro means in glass and is used broadly to mean test-tubes, Petri dishes, tissue trays or other manufactured facilities. The in vitro tests of tissue cultures containing T. gondii compared tissue cultures treated with JPC-2067B to an untreated control group. The treated samples had a 10-fold decrease in T. gondii. The tests were repeated by Dr. McLeod and her colleague Mr. Mui numerous times, always with similar results.

12. Next there were in vivo tests. What did the in vivo test show? The investigators gave JPC-2067B to mice infected with T. gondii and compared the results to infected mice that were not given the drug. The mice that received the drug had reduced amounts of parasites in their bodies compared to the untreated control group. Additional tests showed that the drug was safe and caused no harm to either mice or monkeys. Also, the drug was effective against the DHFR enzyme from malaria in the test animals.

13. What is likely to happen next in testing JPC-2067B? Clinical trials with humans of JPC-2067B are likely to begin within a year.

These are the additional ideas proposed to students who want to dig deeper into this topic..


Teacher Guidance


An Unseen Threat – Why shouldn’t pregnant women clean cat litter boxes? How can nearly 25% of Americans over age 12 be infected by a parasite and not know it? To learn more about Toxoplasma gondii and the work of Dr. Rima McLeod and her colleagues in fighting toxoplasmosis, see this month’s What A Year! installment.





Only 2 states test for toxoplasmosis in newborns (MA and NH). What are the conditions for which states are most likely to test? Why are those conditions included?


Do you know anyone who has survived malaria? Ask what the disease feels like and what treatments the person got. Also ask if there are any long-term effects.


What is the etymology of the word parasite?


The T. gondii infection rate in the US is about 25% for adults, but much higher (~ 95%) in some parts of the word. Where are infection rates that high and what are the public health and economic consequences?




















