By the age of 85 one in two Australians will be diagnosed with cancer, and the third most common cancer diagnosed in Australia is breast cancer. But with the development of new drugs, and the improved use of old drugs, almost 90% of Australians will survive more than five years. But this survival can come at a cost. Over a quarter of people who are treated with a high dose of a front-line anti-cancer drug called doxorubicin will develop congestive heart failure, and the risk of developing congestive heart failure increases with time after doxorubicin treatment. This means there is a very real possibility that someone could beat breast cancer and then to die later on from heart failure.
So what I'm looking to do is to reduce the risk of heart damage associated with doxorubicin while still maintaining doxorubicin's potent anti-cancer potential. Basically, I want to kill cancer cells while protecting the normal cells to give a healthy heart. Now, even though its use is associated with heart damage, doxorubicin is still used in the clinic against a wide range of cancers and has been for 40 years. Now one of the main side-effects of doxorubicin is the production of reactive oxygen species. Now, reactive oxygen species are like fireworks going off in a cell, damaging whatever they hit. Now while this is great for killing cancer cells, reactive oxygen species are particularly damaging to heart cells, which have a reduced ability to protect and repair themselves. When enough of these reactive oxygen species build up in heart cells, it can lead to muscle wasting and a reduced ability to pump blood, which can lead to the heart damage associated with doxorubicin treatment.
So how can we stop this heart damage? Well for my project, I want to teach an old drug new tricks. By combining doxorubicin with a small molecule, I am able to activate it to kill cells in a new way. I've been investigating this doxorubicin combination in breast cancer cells and in heart cells to determine if there is any difference in their response. And what I've found is that the doxorubicin combination actually increases the production of reactive oxygen species in breast cancer cells while reducing reactive oxygen species in the heart cells. And this is because the doxorubicin combination binds more tightly to the DNA of heart cells limiting doxorubicin's ability to produce these reactive oxygen species. So what this combination gives is an increased ability to kill breast cancer cells while protecting the heart cells, hopefully to maintain a healthy heart. So with further research and clinical application, people who beat breast cancer won't die from a broken heart.

