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There is a growing concern that environmental compounds such as Bisphenol A (BPA) and butyl benzyl phthalate (BBP) which have endocrine disrupting properties, might have potential adverse effects on hormone-sensitive organs such as the breast.  These compounds are known to interfere with endocrine systems, affecting hormonal balances that disrupt normal functions and were chosen based in the finding reported in the epidemiological studies.  Sprague Dawley rats were exposed to BPA, BBP at different stage (prenatal, prepubertal), at different dose level (low, high), and studied at different age (21, 35, 50, 100). We have found that, in terms of prenatal and prepubertal treatment of rats, exposure to BPA or BBP does not affect body weight, vaginal opening, uterine weight, or estrous cyclicity. Instead we have found that imprinting of genes during early periods of development causes permanent manifestations that are expressed later in life.  Genomic analysis of the rat mammary gland of animals exposed to BPA or BBP prenatally or prepubertally showed that each compound has a unique signature.  Each compound has defined biological processes, cellular components, and molecular functions.  The genomic signature in the mammary gland determined by the compound provides specific canonical pathways and networks of gene interaction, the most important of which appear to be transcription- and DNA-related genes, oncogenes, tumor suppressor genes, DNA damage response and repair genes, apoptosis genes, neurotransmitter genes, immunity and inflammation genes, fatty acid and lipid metabolism genes, and cell differentiation and development genes.  The aggressive pattern of fat metabolism is more evident for BBP, whereas, BPA does not seem to affect lipid homeostasis.  Data suggest that there is an association between obesity and neuroendocrine pathway and fatty acid and lipid metabolism genes with Body Mass Index and breast stage, and the genomic signature of the rat mammary gland of BBP-exposed animals that is characterized by an enrichment of neuroendocrine and fatty acid and lipid metabolism genes. Following genomic analysis, we also concluded that neonatal/prepubertal BPA exposure induces a specific genomic signature in the rat mammary gland that increases its susceptibility to carcinogenesis. The genomic changes induced in the rat mammary gland by BPA or BBP exposure have identified a specific set of genes relevant to humans.  As a result of this research, our studies have provided a new set of genomic markers and new paradigms for the understanding of environmental exposure in human. The take home messages are: 1-BPA affects large number of oncogenes that increase the tumorigenic response in the mammary gland to a carcinogenic insult; 2-More studies in human like direct transformation assay of human breast epithelial cells with this compound must be done to determine a cause effect in the cancer event; 3-BBP had a great effect on fatty acids and lipid metabolism genes that might be correlated to obesity and diabetes; 4-Genes with polymorphisms in girls highly exposed to these compounds were mainly related to lipid metabolism and were found in girls with altered body mass index; 5-BBP has a significant effect on immune response and defense genes; 6-The mammary gland is a sentinel of what could happen in other organs in the development of other diseases like obesity, diabetes, eczema and asthma; 7-The genomic effect observed in the mammary gland points toward the need to further the study of this compound in other organ related diseases; and 8-Avoid the exposure of young girls to these compounds. (This work was supported by NCI and NIEHS Grant UO1 ES012771).
