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Abstract

Bisphenol A (BPA, 2,2-bis (4-hydroxyphenyl) propane; CAS# 80-05-7) is a chemical used primarily in the manufacture of polycarbonate plastic,
epoxy resins and as a non-polymer additive to other plastics. Recent evidence has demonstrated that human and wildlife populations are exposed
to levels of BPA which cause adverse reproductive and developmental effects in a number of different wildlife species and laboratory animal
models. However, there are major uncertainties surrounding the spectrum of BPA’s mechanisms of action, the tissue-specific impacts of exposures,
and the critical windows of susceptibility during which target tissues are sensitive to BPA exposures. As a foundation to address some of those
uncertainties, this review was prepared by the “In vitro” expert sub-panel assembled during the “Bisphenol A: An Examination of the Relevance of
Ecological, In vitro and Laboratory Animal Studies for Assessing Risks to Human Health” workshop held in Chapel Hill, NC, Nov 28-29, 2006.
The specific charge of this expert panel was to review and assess the strength of the published literature pertaining to the mechanisms of BPA action.
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The resulting document is a detailed review of published studies that have focused on the mechanistic basis of BPA action in diverse experimental
models and an assessment of the strength of the evidence regarding the published BPA research.
© 2007 Published by Elsevier Inc.
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1. Introduction

Bisphenol A (BPA, 2,2-bis(4-hydroxyphenyl) propane;
CAS# 80-05-7) is a chemical used primarily in the manufacture
of polycarbonate plastic, epoxy resins and as a non-polymer
additive to other plastics. Because of BPA’s extensive use in
the manufacture of consumer goods and products, including
polycarbonate food containers and utensils, dental sealants, pro-
tective coatings, some flame retardants, and water supply pipes,
there is a widespread and well-documented human exposure
to BPA [1,2]. Recent discoveries regarding the environmen-
tal distribution and presence of BPA in humans and wildlife
have generated persistent scientific, regulatory, and public inter-
est in assessing the potential health risks associated with BPA
exposure. The detection of adverse health effects in a number
of laboratory animal models upon exposure to environmen-
tally relevant doses of BPA, as well as potential effects on
human reproduction and development, have fueled additional
concern. While the exposure of wildlife species and humans to
BPA has been increasingly reported in the literature, there are
research gaps regarding its molecular mechanisms of action, the
tissue-specific impacts of exposure, and knowledge of the crit-
ical windows of susceptibility, during which target tissues are
especially sensitive to BPA.

The lack of an integrated and systemic understanding of
BPA’s endocrine disruptive actions has considerably compli-
cated risk assessment efforts and safety recommendations by
regulatory agencies. Current limitations in understanding the
global consequences of BPA exposures include incomplete
understanding of the cell/tissue specific actions and effects, a
limited understanding of the receptor systems and signaling
cascades through which BPA acts, and understanding when
these receptors and signaling systems are present and active in
target cells at different critical times of sensitivity during the
entire life-span.

2. Overview

This white paper was prepared for the in vitro expert sub-
panel assembled during the “Bisphenol A: An Examination of
the Relevance of Ecological, In vitro and Laboratory Animal
Studies for Assessing Risks to Human Health” workshop at the
NIEHS. The specific charge of this expert panel was to review
and assess the strength of the published literature pertaining to
the mechanisms of BPA action. Particular attention was paid to
studies employing in vitro models and the results, findings and
conclusions from those studies were integrated into the broader
biological/physiologic context of BPA action. Thus, the goal of
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