The Breast Cancer Fund Chemical Fact Sheet: Parabens and Breast Cancer

Parabens are synthetic chemicals used as a preservative to inhibit the growth of bacteria, yeasts, and moulds. Parabens are known to disrupt endocrine (hormone) function. More than 12 research studies (1) show parabens to have estrogenic activity in animals and in tissue culture. Recent research detected five types of intact parabens in human breast tumours (2).  Although not a conclusive link between exposure to parabens and breast cancer, this new research signals the need for a precautionary approach to the manufacture and use of these compounds.
The international research community is beginning to question the safety of parabens in consumer products, based on new evidence of their endocrine disrupting effects.  These ubiquitous chemicals are used as preservatives in a host of consumer products: food, pharmaceuticals and personal care products, including shampoos and conditioners, sunscreens, and deodorants. Since 2000, 13 research studies have shown that various types of parabens (methyl, ethyl, propyl, benzyol and benzyl) act like estrogen in animals and in tissue culture.  However, the estrogenic activity occurs only when parabens are applied to the skin, not when ingested. 

The estrogen/breast cancer connection is indisputable, which raises concerns about chemicals such as parabens that behave like estrogen.  These concerns include:
· The widespread use of parabens in countless consumer products makes them ubiquitous in the environment and in our bodies through multiple routes of exposure.  A report published in the Journal of the American College of Toxicology in 1984 (3) estimated that parabens could be found in over 13,000 cosmetics products.
· Parabens are just one type of xenoestrogen to which women are exposed (xenoestrogens are synthetic agents that mimic the actions of estrogen). Consequently, another cause of concern is both the cumulative effect and the interaction of parabens with other xenoestrogens, and with the body’s own estrogens – all of which affect endocrine function.
· A 2004 UK study detected traces of five parabens in the breast cancer tumours of 19 out of 20 women studied (4).  This small study does not prove a causal relationship between parabens and breast cancer, but it is important because it detected the presence of intact parabens -- unaltered by the body’s metabolism -- an indication of the chemicals’ ability to penetrate skin and remain in breast tissue.
Daily use of personal care products – especially deodorants and anti-perspirants -- can result in direct, chronic exposure to parabens.   A 2003 study published in the European Journal of Cancer Prevention (5) reported, “Frequency and earlier onset of antiperspirant/deodorant usage with underarm shaving were associated with an earlier age of breast cancer diagnosis.” The U.K. study highlights the need for more research on the potential link between products containing parabens and increased breast cancer risk (6).  The authors also point out that prenatal exposure to parabens, and the potential effect on adult cancer risk, needs to be studied.  Animal studies indicate that parabens also may affect development of the male reproductive system (7).  
While research continues, however, the accumulated evidence makes a compelling case for taking a precautionary approach, individually and collectively, to the manufacture and use of parabens.
References available on request.    Email    kristine@organicskin.net.au
Footnotes
1.  Blair, RM, Fang H, Branham WS, Hass BS, Dial SL, Moland CL, Tong W, Shi L, Perkins R, Sheehan DM (2000). The estrogen receptor relative binding affinities of 188 natural and xenochemicals: Structural diversity of ligands. Toxicological Sciences 54:138-153.
Byford JR, Shaw LE, Drew MGB, Pope GS, Sauer MJ, Darbre PD (2002). Oestrogenic activity of parabens in MCF7 human breast cancer cells. Journal of Steroid Biochemistry and Molecular Biology 80:49-60.
Darbre PD (2003). Underarm cosmetics and breast cancer. Journal of Applied Toxicology 23:89-95.
Darbre PD, Byford JR, Shaw LE, Hall S, Coldham NG, Pope GS, Sauer MJ (2003). Estrogenic activity of benzylparaben. Journal of Applied Toxicology 23:43-51.
Darbre PD, Byford JR, Shaw LE, Horton RA, Pope GS, Sauer M (2002). Oestrogenic activity of isobutylparaben in vitro and in vivo. Journal of Applied Toxicology 22:219-226.
Inui M, Tetsuya A, Takenaka S, Inui H, Nakazawa M, Ueda M, Watanabe H, Mori C, Iguchi T, Miyatake K (2003). Effects of UV screens and preservatives on vitellogenin and choriogenin production in male medaka ( Oryzias latipes). Toxicology 194:43-50.
Jin-Sung P, Lee BJ, Kang KS, Tai JH, Cho JJ, Cho MH, Inoue T, Lee YS (2000). Hormonal effects of several chemicals in recombinant yeast, MCF7 celles and uterotropic assays in mice. Microbiological Biotechnology 10:293-299.
Kang KS, Cho SD, Lee YS (2002). Additive estrogenic activities of the binary mixtures of four estrogenic chemicals in recombinant yeast expressing estrogen receptor. Journal of Veterinary Science 3: 1-5.
Lemini C, Silva G, Timossi C, Luque D, Valverde A, Gonzales-Martinez M, Hernandez A, Rubio-Poo C, Chavez Lara B, Valenzuela F (1997). Estrogenic effects of p-hydroxybenzoico acide in CD1 mice. Environmental Research 75:130-134.
Nishihara T, Nishikawa JL, Kanayama T,Dakeyama F, Saito K, Imagawa M, Takatori S. Kitagawa Y, Hori S, Utsumi H (2000). Estrogenic activities of  517 chemicals by yeast two-hybrid assay. Journal of Health Science 46:282-298.
Okubo T, Yokoyama Y, Kano K, Kano I (2001). ER-dependent estrogenic activity of parabens assessed by proliferation of human breast cancer MCF7 cells and expression of ER alpha and PR. Food Chemistry and Toxicology 39:1225-1232.
Pedersen KL, Pedersen SN, Christiansen LB, Korgaard B, Bjerregaard P (2000). The preservatives ethyl-,propyl-and butylparaben are oestrogenic in an in vivo fish assay. Pharmacology & Toxicology 86: 110-113.
Routledge EJ, Parker J, Odum J, Ashby J, Sumpter JP (1998). Some alky hydroxyl benzoate preservatives (parabens are estrogenic. Toxicology and Applied Pharmacology. 153:12-19.
Soni MG, Gurdock GA, Taylor SL, Greenberg NA.(2001).  Safety assessment of propyl paraben: A review of the published literature. Food and Chemical Toxicology 39:513-532.
Vinaggard AM, Kroner W, Lund KH, Bolz U, Peterson JH (2000). Identification and quantification of estrogenic compounds in recycled and virgin paper for household use as determined by an in vitro yeast estrogen screen and chemical analysis. Chemical Research in Toxicology 13: 1214-1222.
2.  Darbre PD, Aljarrah A, Miller WR, Coldham NG, Sauer MJ, Pope GS (2004). Concentrations of parabens in human breast tumors. Journal of Applied Toxicology 24:5-13.
3.  Elder RRL (1984). Final report on the safety assessment of methylparaben,  ethylparaben, propylaraben and butylparaben. Journal of the American College of Toxicology 3:147-209.
4.  Darbre PD, Aljarrah A, Miller WR, Coldham NG, Sauer MJ, Pope GS (2004). Concentrations of parabens in human breast tumors. Journal of Applied Toxicology 24:5-13.
5.  McGrath KG (2003). An earlier age of breast cancer diagnosis related to more frequent use of antiperspirants/deodorants and underarm shaving. European Journal of Cancer Prevention 12:479-485.
6.  Harvey PW, Darbre P (2004).  Endocrine disruptors and human health: Could oestrogenic chemicals in body care cosmetics adversely affect breast cancer incidence in women?  A review of evidence and call for further research. Journal of Applied Toxicology 24:167-176.
7.  Fisher JS, Turner KJ, Brown D, Sharpe RM (1999). Effect of neonatal exposure to estrogenic compounds on development of the ducts of rat testis through puberty to adulthood.  Environmental Health Perspectives 107:397-405.
Kang KS, Che JH, RYu DY, Kim TW, Li GX, Lee YS (2002). Decreased sperm number and motile activity on the F1 offspring maternally exposed to butyl p-hydroxybenzoic acid (butyl paraben). Journal of Veterinary Medical Science 64:227-235.
Oishi S (2002). Effects of propyl paraben on the male reproductive system. Food and Chemical Toxicology 40:1807-1813.
