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Gene Expression Profiling of Flaxseed in Mouse Lung Tissues Following Exposure to a Tobacco Carcinogen

ABSTRACT:
Lung cancer is the leading cause of cancer deaths in the United States (>160,000 per year). Despite advances in surgery, radiotherapy and chemotherapy there has been just a slight improvement in the survival of lung cancer patients. Therefore, focus has turned to preventive strategies whereby known industrial, environmental or tobacco-derived carcinogens can be prevented from causing tissue damage leading to cancer development. Chemoprevention, is a cancer preventive strategy to inhibit, delay or reverse carcinogenesis using naturally occurring or synthetic chemical agents. However, since most known chemopreventive agents have serious toxic side effects when tested on humans, there is urgent need to develop novel, non-toxic chemopreventive agents and strategies. Recent research suggests that certain bioactive plant products such as the Lignans found in Flaxseed can reduce chemically induced mammary and colon tumorigenesis in rats and experimental metastasis of melanoma cells in mice. The known properties of flaxseed in carcinogen chemoprevention and novel evidence from our group linking flaxseed to the modulation of the expression of >2,080 genes in lungs (p<0.05) including Phase II carcinogen detoxification genes (Phase II enzymes), have made this dietary agent an attractive candidate to investigate in the context of lung cancer chemoprevention. We established the A/J mouse model of tobacco carcinogen-induced lung carcinogenesis in our lab and have obtained preliminary data to suggest that flaxseed may indeed have potent chemopreventive properties. The mechanism of flaxseed protection is unknown, thus, a major goal of the proposed study is to seek potential biomarkers of carcinogen exposure and how they behave in the presence of a chemopreventive agent such as flaxseed. 

We hypothesized that dietary flaxseed, through action of its lignans, modulates gene expression in lung tissues and boosts the expression of pathways such as the antioxidant and carcinogen detoxification(Phase II) system. We propose to perform gene expression array analysis of lung tissues using the A/J mouse model of Benzo[a]pyrene-induced carcinogenesis in lung tissues of control or flaxseed-fed mice, to determine the gene groups and pathways affected by both the diet and the chemical carcinogen. The proposed array work will provide information about possible mechanisms by which dietary flaxseed may modulate gene expression changes in lung tissues related to protective, anticarcinogenic mechanisms.
;
