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One in eight women will be diagnosed with breast cancer in their lifetime. The 
risk of this occurring is altered by several genetic and environmental and life 
style factors.  For example, a full term pregnancy by the age of 20 will reduce 
one’s risk of breast cancer by 50%.  However, a family history of breast 
cancer, early menarche, exposure to DNA damaging agents or environmental 
toxicants during the ages of 12-15 or high levels of Insulin-like Growth Factor 
(IGF) correlate with an increased risk for breast cancer. 

We are interested in signaling pathways which alter the balance of protection 
and increased risk in hopes of identifying important targets for preventive 
therapy.  We are particularly interested in changes in retinoic acid signaling 
and how it relates to a release of p53 from its inactive state. We are also 
investigating how high levels of IGF may impede changes induced by 
pregnancy levels of hormones to impart protection. The pathways of interest all 
seem to relate back to the ability of the epithelium in the gland to respond to 
mutation through DNA repair or death. To this end a more in depth study 
analyzing pathways to apoptosis are underway in the lab. Signals from 
immune cells, fibroblasts, and adipocytes all appear to contribute to 
differentiation and breast cancer progression.  We are trying to tease apart 
these signals and are investigating the regulation of the Notch and WNT 
pathways through these interactions.   

Finally, we are interested in how nutritional elements may be responsible for 
imparting protection. This has been suggested from epidemiological data 
looking at the low rate of breast cancer in the Asian population. Interestingly, 
the protection is lost when these women migrate to Western countries 
suggesting that some dietary element(s) may be responsible for the change in 
susceptibility to breast cancer.  We are currently looking at certain adaptogens 
(plant extracts with activities which allow for an easy adjustment to stressful 
situations) for their ability to act as chemopreventive or chemotherapeutic 
agents. 
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