Plastic-bonomer produces highest volume of chemicals

Introduction
Bisphenol A (BPA) is a plastic monomer and plasticizer originally developed for use as a synthetic estrogen. It is now one of the highest volume chemicals produced worldwide, with over six billion pounds produced each year. BPA is used in the production of polycarbonate plastics, epoxy resins used to line food and beverage cans, and in many plastic consumer products which include baby bottles, medical equipment, drinking containers, eyeglass lenses, toys, medical equipment and tubing, water pipes, dental monomers, in consumer electronics such as CDs and DVDs, and as an additive in other types of plastics [1-2]. Several studies show that BPA leach from consumer products leading to detectable levels of BPA in food, drinking water, wastewater, air and dust [3]. Other studies detected BPA in human serum, urine, amniotic and follicular fluid, placental tissue and adipose, and umbilical cord blood at varying levels [4-5].

BPA, although not currently classified as a carcinogen, has gained interest amongst scientist, researchers, governmental panels, and the popular press due to its structural characteristics similar to that of diethylstilbestrol (DES), a well-known carcinogen to humans, its high production volume and widespread human exposure and its potential to function as an estrogenic endocrine disruptor [6]. BPA has been investigated for its genotoxic and carcinogenic properties, but the results have either been inconclusive or controversial as there is no consensus regarding whether or not BPA causes adverse effects on human health and the exposure levels to which BPA poses a health risk [7].

This paper will review current reports on the metabolism of BPA, DNA damage caused by BPA, and its ability to induuuce cellular transformation and DNA adduct formation as studies suggest that BPA possess carcinogenic activity.
Metabolism of BPA
Estrogens are associated with several cancers in humans and are known to induce tumors in rodents [8]. DES is catalyzed by cytochrome P450 and oxidized to semiquinones and quinones. Quinones are reactive molecules that can bind covalently to DNA. Administration of DES induces DNA adduct formation in the liver, kidney, uterus, and testes by the interaction of DES-quinone with guanine bases [9]. BPA is produced by an acid-catalyzed reaction of phenol and acetone and is composed of two unsaturated phenol rings [Fig.1]. As some estrogens undergo a cytochrome P450 mediated redox cycling to quinones, the ability of BPA to

Figure 1. Comparison of the chemical structure of estradiol, diethylstilbestrol (DES) and Bisphenol A (BPA), and the proposed metabolic pathway of BPA. 1: polymerization of BPA to polycarbonate and depolymerization at high temperature; 2: 5-hydroxylation of BPA to the catechol compound 5-OH-BPA; 3:formation of bisphenol-O-qunione via a semiquinone intermediate (not shown). Atkinson and Roy (1995a).

covalently bind to DNA seemed plausible and was proven in studies done by Alfonza Atkinson and Deodutta Roy [10-11]. Like DES, BPA forms quinones and DNA adducts in vitro and in vivo. 32P-postlabeling assays were conducted in vitro with purified rat DNA and demonstrated the formation of DNA adducts inhibited by three known cytochrome P450 inhibitors which indicated the activation of BPA to DNA binding metabolites is P450 dependent. Atkinson and Roy then followed up with an in vivo rat study where 200mg/kg/ body wt by gavage or by ip administration was observed and reported the presence of DNA adducts characteristics of bisphenol-o​-quinone. The results of this study indicates that, at high doses administered, BPA may be converted to metabolites, possibly bisphenol-o​-quinone, which is capable of DNA adduct formation.
