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Welshons, W. V. et al. Endocrinology 2006 



BISPHENOL-A EXPOSURE LEVELS OF HUMANS: 

0.07-12 µg/kg bw/day  

Joint Research Center. Institute for Health and Consumer 

Protection. European Commission. 

0.3-4 ng/ml (1.3-18 nM) unconjugated BPA in serum from 

adult men and women (Vandenberg et al, EHP 2010) 

BISPHENOL-A CONCENTRATION IN HUMAN SERUM: 

500 µg/kg bw/day  

Based in Pharmacokinetic experiments in monkeys (Taylor et al, 

EHP 2011). 

 

Nonfood exposure (Stahlhut et al, EHP 2009; Zalco et al, Chemosphere 2011) 

 

BISPHENOL-A is found in urine of 93% US citizens (Calafat 

et al, EHP 2008) 



Environmental estrogens are endocrine disrupters that 

mimick 17-estradiol actions 

 

The concept of estrogenicity of an exogenous chemical is 

based on the property of these compounds to bind ER 

and ER, and to act subsequently as transcription factors 

when binding to the ERE in the DNA 
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Matthews JB, Twomey K, Zacharewski TR. In vitro and in vivo interactions of bisphenol A and its metabolite, bisphenol 
A glucuronide, with estrogen receptors alpha and beta. Chem Res Toxicol 2001;14(2):149-157.  



Amber B.  Johnson , Bert W.  O’Malley, Molecular and Cellular Endocrinology 348,  2012 430 - 439 



“Bisphenol-A has an affinity 10,000-fold 

lower than that of E2 for both ER subtypes”  

 

“The estrogenic potency of Bisphenol-A in 

vitro is 1000 to 5000 fold lower than that of 

E2…” 

Kuiper et al, Endocrinology 1998 





 

The concept of estrogenicity of an exogenous chemical is 

based on the property of these compounds to bind ER 

and ER, and to act subsequently as transcription factors 

when binding to the ERE in the DNA 
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Model of ERα trafficking and signaling from the PM. In the Golgi, monomeric ERα is bound at 

cysteine 447 by Hsp27, promoting palmitoylation by an unknown palmitoylacyltransferase 

(PAT). 

 Levin ER, Mol Endocrinol 2011 
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Nadal et al PNAS 2000; Alonso-Magdalena et al, PLoS ONE  2008 



ER Agglutinin 
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1nM BPA increases Glucose-Stimulated Insulin Secretion in mice in an  

Estrogen Receptor β dependent manner 
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Thomas et al. Endocrinology 2005; Revankar et al. Science 2005; 

Prossnitz et al. Ann. Rev. Physiol. 2008; Prossnitz et al. TIPS 2008 
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 Three-dimensional structure of the human ERα LBD-E2 complex (1ERE) 
(Brzozowski et al., 1997). The α-helices are drawn in magenta, the β-
strand in green, and the H12 α-helix in cyan. E2 is shown in space-filling 
form and colored according to atom type. The picture has been 
generated with UCSF Chimera (Pettersen et al., 2004).  
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 Human ERα LBD in complex with E2 and SRC-
2 NR-box3 peptide (1GWR) (Wärnmark et al., 
2002). 

Human ERα LBD-raloxifene complex (1ERR) 
(Brzozowski et al., 1997).  

Read also Jensen E V , Jordan V C Clin Cancer Res 

2003;9:1980-1989 

Partial antagonist 

Selective estrogen receptor modulator (SERM)  
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Human ERα LBD-4-hydroxytamoxifen complex 
(3ERT) (Shiau et al., 1998).  

Rat ERβ LBD-ICI 164,384 (1HJ1) (Pike et al., 
2001). The binding of ICI 164,384 to rat ERβ 
LBD abolishes the association between the 
H12 α-helix and the rest of the LBD. The H12 
α-helix is not shown because it is completely 
invisible in the experimental electron density 
maps (Pike et al., 2001).  

Raloxifeno 

(SERMs) 

Pure antagonist 
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Copyright ©2004 The Endocrine Society 

Smith, C. L. et al. Endocr Rev 2004;25:45-71 

Model of nuclear receptor-
dependent gene expression. 
This represents a hypothetical 
schematic of the exchange of 
coregulators involved in activation 
of a gene by a steroid hormone 
receptor, such as ER. Coactivators 
and corepressors exist in 
complexes in the cell and do not 
appear to bind to receptor as 
monomers. 
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Model of the contribution of coactivators and corepressors to relative SRM 
agonist/antagonist activity 
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