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Fertility preservation for female cancer patients: how burning fat generates the best egg

Significant advances in medical research have led to improved cancer therapies and increased survival rates in patients. The use of life saving chemo- and radiation therapy however, often leads to infertility. For men, sperm can be stored and used later in life; with Lance Armstrong, Tour de France winner, a famous example of this. Unfortunately, for female cancer patients there are very few effective fertility preservation options.
The latest technology for female fertility preservation involves growing ovarian tissue in a 3-Dimensional culture system that enables eggs to grow and develop surrounded by their support cells, known collectively as the follicle, following cryopreservation of ovarian tissue. The use of 3-D follicle culture is extremely promising; however the growth of eggs capable of forming a healthy embryo and a baby requires further development.

I have found that fats are an important energy source for follicle and egg development. Fatty acid oxidation is the breakdown of fat molecules to be used as fuel for energy within cells. This is seen in migratory birds that are able to fly long distances without eating by breaking down stored fats. We have discovered that this process is vitally important for the egg and early embryo. In fact, when we prevent eggs and embryos from using fats they do not develop normally. Also, increasing the follicle and egg's utilisation of fat during 3-D follicle culture, significantly improves oocyte and subsequent embryo development. This discovery will have great significance for the treatment of infertility for female cancer patients. 

