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An Act Banning Bisphenol-A in Children’s Products and Food Products and Prohibiting

Certain Alternative Substances

Dear Senator Meyer, Representative Roy, and honorable members of the Environment Commiltee,

My name is Sarah Uhl. | am the Environmental health Coordinator for Clean Water Action, and |
submit this testimony on behalf of our organization, in support of Raised HB No. 6572 An Act
Banning Bisphenol-A in Children’s Products and Food Products and Prohibiting Certain Alternative
Substances. | applaud.the committee for focusing on reducing exposure to this chemical of
concern. HB 6572 would address a widespread public health and environmental hazard by
requiring that bisphenol A (BPA) be gradually phased out of the consumer products that scientists
believe are responsible for most human exposure (food cans, reusable food containers, and baby
products such as baby bottles and spill-proof cups). The bill would also restrict certain substitutions
with other toxic hazards, and require labeling on products prior to the implementation of the longer
phase-outs. With the vast majority of Americans carrying BPA in their bodies, and evidence
mounting linking this body burden to a long list of chronic diseases and disorders that are on the
rise, there is no time to waste in shifting to safer alternatives. Unlike S.B. No. 791. which aims to
curb exposure from a small fraction of the problem products and leaves open the possibilily that
new toxic plastics will be used instead, HB 6572 would solve the problem by both addressing the
products at the heart of the exposure issue (those that hold foods and beverages) and preventing
manufacturers from replacing BPA with other toxic chemicals. | urge the passage of HB 6572,

without amendments. ‘

BPA Overview
Today, bisphenol-A (BPA) is manufactured in excess of six billion pounds per year. BPA is

most commonly used as the building block of polycarbonate plastic for products such as baby
botties and water bottles, epoxy resins (coatings that line food containers), and white dental

sealants.

BPA molecules are bound by "ester bonds” to form a polymer used to make polycarbonate plastic.
As the building block of polycarbonate, BPA is the primary chemical in polycarbonate, and it thus
does not exist in only trace amounts. While plastics are typically thought of as stable, scientists
have known for many years that the chemical bond between BPA molecules is unstable. The
bond is disrupted by heat and acidic or basic conditions that release BPA into food or beverages in




contact with the plastics. Warmth is known to accelerate this leaching process, such.as when a
food container is microwaved, or when a hot liquid is added to a polycarbonate container.

In brief, this summary reveals that there is extensive scientific literature reporting adverse
effects of BPA at doses lower than the current level considered safe by U.S. EPA, a high rate of
leaching of BPA from food and beverage containers, and evidence that the median BPA levs!
in humans is higher than the level that causes adverse effects in lab studies.’

Children are Most at Risk

Growing children are particularly at risk to chemicals in their environment because they face
greater exposure per pound of body weight and are physiologically more susceptible to them.?
Children’s exposures begin at conception, as chemicals, including BPA, cross the placenta
in a pregnant woman’s body’ and can affect the embryo or fetus during critical periods of
development. Fetuses do not poses the enzymes necessary for metabolizing, or breaking down,
BPA. This means that high levels of the chemical remain inside the fetus during the development
of the key organs and body systems. Even after birth, children’s bodies remain immature, with
underdeveloped detoxification mechanisms to protect them from BPA as well as drugs. Their
brains and other organ systems are constantly developing, undergoing periods of particular
sensitivity to damage or disruption. Especially because growing children are particularly at risk from
BPA exposure and adverse effects on intellectual ability, social behaviors, fertility, and potential for
disease may take decades to detect, precautionary measures must be taken to protect children
from exposure to products containing BPA that they use everyday.

Recently, scientists created a well-documented website that visually explains the effects of BPA
{and two other chemicals of concern) on the development of the fetus. Please visit:
hitp://iwww.criticalwindows.com/go_display.php

BPA Levels in Humans are Above Harmful Levels Found in Studies to Cause Harm
According to the U.S. Centers for Disease Control, 95% of Americans have detectable levels of
bisphenol-A in their bodies.* In a recent CDC study, the observed BPA levels detected—0.1t0 9
parts per billion (ppb)—were at and above the concentrations known to reliably cause adverse
effects in laboratory experiments. Despite the fact that BPA is metabolized by the body of people
older than 2-4 months, the findings provide strong evidence that exposure to BPA is very frequent

or nearly continuous.

in fact, one recent study found significant increases in calcium inflow even at the lowest levels of
BPA exposure in the parts per trillion {ppt) tevel.® Increases in calcium within the cell initiate a wide
array of processes within the cell such as regulating horomone secretion and controlling gene
acftivity. The CDC data show that people contain BPA in the parts per billion (ppb) level—1,000
times higher than the lowest exposure at which an effect was seen on calcium influx. These CDC
findings are confirmed by numerous studies conducted in other countries showing virtually identical
levels of BPA in blood and tissues collected from human fetuses and adults.

Dangers of BPA are Confirmed by Weight of the Science ‘

Bisphenol-A can alter the expression of several hundred genes with effects varying among
specific tissues and also depending upen the timing of exposure. More than 185 peer-reviewed
studies suggest that BPA exposure at very low doses is linked to a staggering number of health
problems, including prostate and breast cancer, obesity, attention deficit and hyperactivity disorder,
brain damage, altered immune system, lowered sperm counts, and early puberty.



Although the safe level of BPA exposure set by U.S. EPA based on experiments conducted

prior to 1988 is 50 ppb, some examples of effects at significantly lower doses of BPA

include:

Behavioral changes: Many laboratory studies show that low-dose exposure to BPA causes

- behavioral effects, including hyperactivity (at 30 ppb);6 increase in aggression (at 2 to 40 ppb);’

changes in response to painful or fear-provoking stimuli (at 40 ppb);® impaired learning (at 100
ppb);” reversal of normal sex differences in the brain structure and elimination of sex differences in

behavior (at 30 ppb);'® decreased maternal behavior such as reductions in time spent nursing,

increases in time resting away from offspring, and increases in time spent out of the nest (at 10

ppb);!! altered play and other socio-sexual behaviors (at 40 ppb);'? and increased susceptibility to

drug addiction (at 40-300 ppb).*

Diabetes, heart disease, and liver problems: A study published in the Journal of the American
Medical Association found that BPA levels in adult humans were associated with diabetes, heart

- disease, and clinicailly abnormal concentrations of liver enzymes. The authors conclude that higher
BPA exposure may be associated with avoidable morbidity. '

Obesity: Low-level, chronic exposure to BPA causes insulin resistance in adult mice.'® Such
insulin resistance leads to Type |l diabetes in people as well as hypertension and cardiovascular
disease. A recent study shows that even a single dose of BPA at levels currently found in humans
can result in altered levels of blood glucose and insulin, ‘and twice-daily exposure for just four days
resuits in insulin resistance. Several studies show an increased rate of postnatal growth in both
males and females as'a result of maternal doses between 2.4 and 500 ppb per day, and
accelerated postnatal growth is associated with obesity, insulin-resistant diabetes, hypertension,

and heart disease.’®

Early puberty: Low-dose exposure to BPA can affect the timing of the onset of puberty. Several
studies reveal the early onset of sexual maturation in females occurring at maternal doses between

2.4 and 50 ppb per day."’

Down Syndrome: BPA exposure is linked to an error in cell division called aneuploidy, which
causes 10-20% of all birth defects in people, mcludlng Down Syndrome in studies with mice, BPA
- causes aneuploidy even at extremely low doses.™

Reduced sperm count: Several studies show that low-dose developmental or adult exposure at
levels between 0.2 and 20 ppb reduces daily sperm production and fertility in males.'® In one such
study, low-dose exposure to male rats caused decreased sperm count and affected testicular
weight and structure.”” The authors concluded that “BPA alter[s) spermatogenesis in a linear
manner in a dose range which is perhaps relevant to the daily level of exposure in man." An
important aspect of this finding is that BPA decreases the levels of testosterone in males.

Breast cancer: Studies show that low-dose BPA exposure stimuiates mammary gland
development.?' In one study, scientists exposed mouse fetuses to a daily dose of 250 nanograms
per kilogram of their body weight—Iless than 1% the amount deemed safe for humans in the U.5—
causing increased breast tissue development. Higher density breast tissue is a risk factor for
cancer. One study author, Dr. Ana Soto, indicated the results fead her to believe that BPA likely
increases the risk of breast cancer in humans.

Prostate disease and cancer: Low-dose exposure to BPA can significantly increase prostate
size. Several studies show an increase in prostate size in male offspring at maternal doses
between 2 and 50 ppb.® Another study shows extremely low doses of BPA initiate the proltferatlon

of prostate cancer celis.”®



' Impaired immune function: Studies show altered immune function occurring at BPA doses
between 2.5 and 30 ppb.?*

Decreased anti-oxidant enzyme levels: A decrease in éntioxidant enzymes (required to protect
agalnst cell damage) occurred at the very low dose of 200 parts per trillion (ppt) in adult male

,rats

Brain damage: Low doses of BPA can disrupt important effects of estrogen in the developing
brain, causing brain damage. In most studies, BPA has been found to mimic the actions of
estrogen in developing neurons, but in specific areas of the brain, BPA can have the paradoxical
effect of inhibiting the activity of estrogen, which normally increases the growth and regulates the
viability of connections between neurons. The concern relating to this finding is that this type of
disruption is associated with impaired learning and memory.?

Changes in brain chemistry: Low-dose exposure to BPA causes changes in the brain, including
an increase in progesterone receptor mRNA levels at 400 ppb of BPA,% increase in estrogen
receptor alpha mRNA levels at 40 ppb of BPA,?® increase in estrogen receptor beta mRNA levels
at 25 ppb of BPA,?® and a change in brain somatostatin receptors at 400 ppb of BPA,* These
receptors are involved in regulating the brain control systems that coordinate the functioning of the
reproductive system as well as reproductive and other social behaviors.

The U.S. government has concluded that animal studies are a vital guide to identifying
health risks for humans.*! Furthermore, there is now extensive evidence that the sensitivity of
tissues to BPA in the animals used in the experiments cited above is virtually identical to the
sensitivity of human tissues to BPA. There are some strains of rat that are particularly insensitive to
BPA as well as any other estrogenic chemical or drug, but these highly insensitive animals are
considered by regutatory agencies to be inappropriate for use in toxicological studies aimed at
predicting the potential risks to human health posed by exposure to low, environmentally relevant
doses of BPA. Still, some trade groups like the Grocery Manufactures Association cite studies

using these rats as evidence of BPA safety.

Miscarriage and polycystic ovarian disease in women: Low-dose BPA exposure is also
associated with miscarriages in women.* In one recent study, scientists found levels of BPA in
women with a history of recurrent miscarriage three times higher than in women who had normal
pregnancies.” Specifically, the scientists examined patients who had suffered three or more
conseculive miscarriages and compared the BPA levels of women who had subsequent successful
pregnancies with women who miscarried again. In another study, women who had polycystic ovary
syndrome (PCOS) had higher levels of BPA, were more obese, and had higher levels of male sex
hormones, suggesting a range of physiological abnormalities, relative to normal, non-obese

women without PC0OS.*

Poiycarbonate Plastic Breaks Down and Leaches BPA

Numerous studies show that polycarbonate plastics break down and leach BPA into food or
beverages in contact with the plastic.* In one study, BPA leaching was detected in 12
polycarbonate baby bottles after dlshwashlng brushing, and boiling. Levels of BPA detected in
liquid held in these bottles exceeded 8 ppb.®

Independent Science Shows Harmful Effects from BPA whlle Industry.Science

Shows None
A review of the scientific literature shows that none of the 14 studies funded by the chemical

industry reported adverse effects at low levels, whereas 189 of 204 government-funded studies



found effects. These many studies were conducted in academic laboratories in the U.S. and
abroad.

Even the 14 industry-funded studies have flaws, however. Of the industry studies, two had its
positive control fail—an indication that the entire experiment had failed, not that BPA had not

caused an effect.

Adverse Effect No Effect
Industry Funded 0 14
189 15
Government Funded

Another industry study concluded BPA caused no effect, but an independent analysis of the
experiment's data by scientists convened by the National Toxicology Program of the U.S.
Department of Health & Human Services concluded that in fact there was an effect. Industry

scientists had misreported their own results.

The chemical industry relies on an incomplete review of scientific studies by an effort funded by the
American Plastics Council at the Harvard Center for Risk Analysis. The panel funded by the
American Plastics Council only considered 19 studies in concluding in 2004 that the weight of the
evidence for low-dose effects of BPA was weak.” As of November 2005, there were 151 published

studies on the low-dose effects of BPA.

Safer alternatives are here, and leading companies are shifting

In April 2008, the federal government of Canada proposed to designate BPA as “toxic” under the

~ Canadian Environmental Protection Act and move towards banning it in baby bottles. In declaring
BPA toxic, government officials expressed concern that infants are exposed fo bisphenol A at

levels that could cause health effects. Canada is now the first national jurisdiction to consider

designating bisphenol A as ‘toxic' to human health and the environment, and to begin

implementing regulation on the use of this chemical. Since the Canadian government proposed to

designate BPA as “toxic”, there’s been a major market movement and backlash away from BPA

among baby and water bottle companies as well as retailers in both the U.S. and Canada. These

actions are summarized below.

U.S. retailers phasing out BPA: U.S. retailers Wal-Mart, CVS, Toys"R"Us, Kmart, Safeway,
Sears, Wegmans Foods, and Whole Foods have all committed to phase out BPA-contaminated

baby bottles. :

Baby bottle manufacturers phasing out BPA: Playtex has announced they will replace infant
feeding products made with BPA with a BPA-free material by the end of 2008. Other baby bottle
manufacturers reducing or phasing out BPA baby bottles include Avent, Born Free, Evenflo,
Gerber, Handi-Craft Company (makers of Dr. Brown's), Munchkin and Think Baby. Other
companies that offer BPA-free baby bottles include Aidiri, Green to Grow, Lansinoh, Medela,
Momo Baby, Mother's Milkmate, Nuby, and Sassy.

Infant formula companies moving toward alternatives: Similac has BPA-free liquid and dry
formula products on store shelves now. Gerber and Nestlé Nutrition have publicly stated they are
committed to making all food and formula packaging BPA-free as soon as possible. Mead-Johnson
and PBM (maker of store brands) have all said they wouid look into BPA aiternatives in response

to a congressional investigation led by John Dingell.



BPA in food can linings: In 1999, the health foods company Eden Foods phased out the use of
BPA in some of their canned foods. The company has eliminated BPA in cans for products such

as beans.

Water bottle companies eliminating BPA: Nalgene, a company that has been a staunch
defender of BPA in recent years, announced they will phase out BPA in water bottles they sell and
has aiready begun to sell many BPA-free safer products. Other water bottle manufacturers
phasing out BPA or selling BPA-free bottles include Aladdin / Pacific Market International,

CamelBak, Klean Kanteen, and Polar Bottle.

Canadian retailers and BPA: In December 2007, two major Canadian-based retailers, Mountain
Equipment Co-op and Lulemon, announced they would stop selling BPA-laden water bottles. In
2008, Sears Canada, Wal-Mart Canada, Rexall Pharmacies, London Drugs and Home Depot
Canada announced they would remove plastic baby bottles, reusable water bottles and other
products made with bisphenol A (BPA) from their shelves. Sears Canada announced it has
removed from sale baby products and sport bottles which contain bisphenol A and are designed to
come into direct contact with the mouth. Other Canadian companies removing BPA-contaminated
products include Canadian Tire, the Forzani Group Ltd., and Hudson’s Bay Company. -

Canadian grocery distributors and BPA: Members of the Canadian Council of Grocery
Distributors also announced they will stop selling all polycarbonate baby bottles in April 2008,
Members include Canada Safeway Limited, Colabor, L.P., Colemans Food Centre, Co-op Atlantic,
Costco Wholesale Canada Ltd., Flanagan Foodservices Inc., Federated Co-operatives Limited,
GFS Canada Company, H.Y. Louie Co Limited, Jean-Paul Beaudry Ltd., the Kitchen Table
Incorporated, Loblaw Companies Limited, METRO INC., Neate Roller Limited, Sobeys Inc.,
Summit-Cambridge, SYSCO Foodservices of Canada Inc., Tannis Food Distributors, Thrifty Foods

— Sobeys Inc., and Wallace & Carey Inc.

BPA-free products promotes greener jobs and a boost to the economy: Due to rising
consumer awareness, there is economic growth from the market rejecting BPA and through the
growth of safer BPA-free alternatives. Eastman Chemical, a manufacturer of BPA alternatives, has
stated the company "is excited by the significant market potential for Eastman Tritan(TM)
copolyester,"a safer BPA-free alternative. Owens-lllinois has resumed production of glass infant
feeding bottles for the first time in about 20 years, re-opening plants and creating much needed
jobs in these economically depressed times. SIGG, a 100-year-old maker of aluminum sports
bottles, said in a statement that its North American sales were five times what they were a year
prior. Canada is moving to ban BPA and BPA could potentially be banned under the European
Union's REACH taw. Banning BPA encourages our industry to become more competitive with our

trading partners.

The U.S. FDA: science for sale?

The FDA recently announced that they will revisit thelr previous conclusion that BPA is safe. This
revisiting process will involve new and continued research. Their most recent assessment was
based mainly on a review of a very small number of flawed, chemical industry-fudned studies, not
the dozens of independent studies that have found BPA causes harm. In fact, a panel of scientists
assembled by the FDA to review its assessment found that the agency ignored any independent
studies that link the chemical to health problems. This panel recommended the agency abandon its
earlier findings that BPA is safe. The reassessment is underway but expected to take years.

Connecticut Must Lead the Way Due to Lack of Federal Action on BPA



The tast U.S. EPA risk assessment for BPA was based on research conducted in the 1980s and
did not consider that BPA was a chemical estrogen. The most recent risk assessment of BPA was
based on a comprehensive review of the scientific literature conducted in 1998 by the European
Union, with some selected articles added through 2001, at which time few of the current 204
independently-funded, low-dose BPA studies had been published. The most recent review of
scientific studies shows effects from exposure to BPA at levels significantly below the current “safe
exposure” level established by the U.S. based on experiments conducted prior to 1988.

With the EPA behind in their reassessment, and the FDA dismissing the advice of their own
scientific panel, states must lead the way. | urge the committee to pass legislation to phase out
BPA from food and beverage containers and products for infants and toddlers.

Attached: Summary of recent studies

1 Clean Water Actlion would like to thank Environment California Research & Policy Center for compiling

some of the valuable information in this summary.
2 Philip J. Landrigan et al, Pesticides in the Diets of Infants and Children, National Academy Press

(1993).

3 Osamu Takahashi and Shinshi Qishi. Disposition of'OraIfy Administered 2,2-Bis{4-

hydroxyphenyl)propane (Bisphenol A) in Pregnant Rats and the Placental Transfer to Fetuses. Environ

Health Perspect 108:931-935 (2000).

4 Calafat, AM, Z Kuklenyik, JA Reidy, SP Caudill, J Ekong, LL Needham. Urinary Concentrations of

Bisphenol A and 4-Nonylphenol in a Human Reference Population. Environmental Health Perspectives

113: 391-395 (2005).

sWozniak, AL, NN Bulayeva and CS Watson. 2005. Xencestrogens at Picomolar to Nanomolar

Concentrations Trigger Membrane Estrogen Receptor-alpha-Mediated Ca++ Fluxes and Prolactin

Release in GH3/B6 Pituitary Tumor Cells. Environmental Health Perspectives 113:431-439 (2005).

6 Ishido M, Masuo Y, Kunimoto M, Oka 8, Morita M. 2004. Bisphenol A causes hyperactivity in the rat

concomitantly with lmpa;rment of tyrosine hydroxylase immunoreactivity. J. Neurosci. Res 76:423-433

(2004).

7 Farabollini F, Porrini S, Della Seta D, Bianchi F, Dessi- Fulghen F. 2002. Effects of perinatal exposure

to bisphenol A on sociosexual behawor of female and male rats. Environ. Health Perspect. 110 Suppl

3:409-414 (2002},

Kawai K, Takehiro N, Nishikata H, Aou S, Takii M, Kubo C. 2003. Aggressive behavior and serum

testosterone concentration during the maturation process of male mice: The effects of fetal exposure to

bisphenol A. Environ. Health Perspect. 111:175-178 {2003).

8 Aloisi AM, Della Seta D, Rendo C, Ceccarelli |, Scaramuzzino A, Farabollini F. 2002. Exposure to the

estrogenic pollutant bisphenol A affects pain behavior induced by subcutaneous formalin injection in

male and female rats. Brain Res. 937:1-7 (2002).

s Negishi T, Kawasaki K, Suzaki S, Maeda H, Ishii Y, Kyuwa S, Kuroda Y, Yoshikawa Y. 2004,

Behavioral aiterations in response to fear-provoking stimufi and tranylcypromine induced by perinatal

exposure to bisphenol A and nonylphenol in maie rats. Environ. Health Perspect. 112:1159-1164

(2004).

16 Kubo K, Arai O, Omura M Watanabe R, Ogata R, Aou S. 2003. Low dose effects of bisphenol A on

sexual differentiation of the brain and behavior in rats. Neurosci. Res. 45:345-356 (2003).

11 Palanza P, Howdeshell KL, Parmigiani S, vom Saal FS. 2002, Exposure to a low dose of bisphenal A

during fetal life or in aduithood alters maternal behavior in mice. Environ. Health Perspect. 110:415-422

(2002).

12z Aloisi AM, Della Seta D, Rendo C, Ceccarelli |, Scaramuzzino A, Farabollini F. 2002. Exposure to the

estrogenic poliutant bisphenol A affects pain behavior induced by subcutaneous formalin injection in

male and female rats. Brain Res. 937:1-7 (2002},

- Dessi-Fulgheri £, Porrini 8, Farabollini F. 2002. Effects of perinatal exposure to bisphenol A cn piay
behavior of female and male juvenile rats. Environ. Health Perspect. 110 Suppl 3:403-407 (2002).




33 Adriani W, Della Seta D, Dessi-Fulgheri F, Faraboliini F, Laviola G. 2003. Altered profiles of
spontaneous novelty seeking, impulsive behavior, and response to D-amphetamine in rats perinatally
exposed to bisphenol A. Environ. Health Perspect. 111:395-401 (2003);

Suzuki T, Mizuo K, Nakazawa H, Funae Y, Fushiki S, Fukushima S, Shirai T, Narita M. 2003. Prenatal
and neonatal exposure to bisphenol-A enhances the central dopamine D1 receptormediated action in
mice: enhancement of the methamphetamine-induced abuse state. Neurosci. 117:639-644 (2003).

1s Association of urinary bisphenol A concentration with medical disorders and laboratory abnormalities in
adults. |A Lang, TS Galloway, A Scarlett, WE Henley, et al. JAMA. 2008, 300(11): 1303-10.

s Alonso-Magdalena, P, S Morimoto, C Ripoll, E Fuentes and A Nadal. 2005. The Estrogenic Effect of
Bisphenol-A Disrupts the Pancreatic 3-Cell Function in vivo and Induces Insulin Resistance.
Environmental Health Perspectives 114:106-112 (2006}, doi:10.1289/ehp.8451 available via
http://dx.doi.org/ (2006).

16 Honma S, Suzuki A, Buchanan DL, Katsu Y, Watanabe H, Iguchi T. 2002. Low dose effect of in utero
exposure to bisphenol A and diethylstilbestrol on female mouse reproduction. Reprod. Toxicol. 16:117-
122 (2002);

Howdeshell KL, Hotchkiss AK, Thayer KA, Vandenbergh JG, vom Saal FS. 1999. Exposure to
bisphenol A advances puberty. Nature 401:763-764 (1999),

Masuno, H, T Kidani, K Sekiya, K Sakayama, T Shiosaka, H Yamamoto and K Honda. 2002. Bisphenol
A in combination with insulin can accelerate the conversion of 3T3-L1 fibroblasts to adipocytes, Journal
of Lipid Research 3:676-684 (2002);

Nikaido Y, Yoshizawa K, Danbara N, Tsujita-Kyutoku M, Yuri T, Uehara N, Tsubura A 2004. Effects of
maternal xenoestrogen exposure on development of the reproductive tract and mamimary gland in
female CD-1 mouse offspring. Reprod. Toxicol. 18;803-811 (2004);

Takai Y, Tsutsumi O, ikezuki Y, Kamei Y, Osuga Y, Yano T, Taketan Y. 2000. Preimplantation
exposure to bisphenol A advances postnatal development. Reprod. Toxicol, 15:71-74 (2000).

17 Honma S, Suzuki A, Buchanan DL, Katsu Y, Watanabe H, Iguchi T. 2002. Low dose effect of in utero
exposure to bisphenol A and diethylstilbestrol on female mouse reproduction. Reprod. Toxicol. 16:117-
122 (2002),

Howdeshell KL, Hotchkiss AK, Thayer KA, Vandenbergh JG, vom Saal FS 1999. Exposure to
bisphenol A advances puberly. Nature 401:763-764 (1999),

Nikaido Y, Yoshizawa K, Danbara N, Tsujita-Kyutoku M, Yuri T, Uehara N, Tsubura A. 2004. Effects of
maternal xencestrogen exposure on development of the reproductive tract and mammary gland in
female CD-1 mouse offspring. Reprod. Toxicol. 18:803-811 (2004).

17 Hunt, PA, KE Koehler, M Susiarjo, CA Hodges, A llagan, RC Voigt, S Thomas, BF Thomas and TJ
Hassold. 2003. Bisphenol A expostire causes meiotic aneuploidy in the female mouse. Current Biology
13: 546-553 (2003).

18 Al-Hiyasat, A. S., H. Darmani and A. M. Elbetieha (2002). Effects of bisphenol A on adult male mouse
fertility. Eur. J. Oral Sci. 110:163-167 (2002);

Chitra KC, Latchoumycandane C, Mathur PP. (2003). Induction of oxidative stress by bisphenol A in the
epididymal sperm of rats. Toxicology. 185(1-2):119-127 (2003),

Sakaue, M, S Ohsako, R Ishimura, S Kurosawa, M Kurohmaru, Y Hayashi, Y Aoki, J Yonemoto and C
Tohyama. 2001. Bisphenol-A Affects Spermatogenesis in the Adult Rat Even at a Low Dose. Journal of
Occupational Health 43:185 -190 (2001});

19 vom Saal, F, Paul S Cooke, David L Buchanan, Paola Palanza, Kristina A Thayer, Susan C Nagel,
Stefano Parmigiani and Wade V Welshons. A Physiologically Based Approach to the Study of
Bisphenoi-A and Other Estrogenic Chemicals on the Size of Reproductive Organs, Daily Sperm
Production, and Behavior. Toxicology & Industrial Health 14:239-60 (1998).

20 Sakaue, M, S Chsako, R Ishimura, S Kurosawa, M Kurohmaru, Y Hayashi, Y Acki, J Yonemoto and
C Tohyama. 2001, Bisphenol-A Affects Spermatogenesis in the Adult Rat Even at a Low Dose. Journal
of Occupational Health 43:185 -190 (2001).

23 Monica Mufioz-de-Toro, Caroline M. Markey, Perinaaz R. Wadia, Enrique H. Lugue, Beverly S.
Rubin, Carlos Sonnenschein and Ana M. Soto. Perinatal Exposure to Bisphenol-A Alters Peripubertal
Mammary Gland Development in Mice. Endocrinology 2005; 146: 4138-4147.(2005); -



Markey, CM, EH Lugue, M Muioz de Toro, C Sonnenschein and AM Soto. 2001. In Utero Exposure to
Bisphenol A Alters the Development and Tissue Organization of the Mouse Mammary Gland. Biology of
Reproduction 65: 12151223 (2001).

22 Gupta, Chhanda. 2000. Reproductive malformation of the male offspring following maternal exposure
to estrogenic chemicals. Proceedings of the Saciely for Experimental Biology and Médicine, 224.61-68
{2000), _

Nagel, SC, FS vom Saal, KA Thayer, MG Dhar, M Boechler and WV Welshons. 1997. Relative binding
affinity-serum modified access (RBA-SMA) assay predicts the relative in vivo activity of the
xenoestrogens bisphenol A and octylphenol. Environmental Health Perspectives 105(1):70-76 (1997);
Timms, BG, KL Howdesheli, L Barton, S Bradley, CA Richter and FS vom Saal. 2005. Estrogenic
chemicals in plastic and oral contraceptives disrupt development of the fetal mouse prostate and
urethra. Proceedings of the National Academy of Sciences, in press (2005).

23 Wetherill, YB, CE Petre, KR Monk, A Puga, and KE Knudsen. 2002. The Xenoestrogen Bisphenol A
Induces Inappropriate Androgen Receptor Activation and Mitogenesis in Prostatic Adenocarcinoma
Cells. Molecular Cancer Therapeutics, 1: 515-524 (2002).

24 Sawai C, Anderson K, Walser-Kuniz D. 2003. Effect of bisphenol A on murine immune function;
Modificattion of interferon-gamma, IgG2a, and disease symptoms in NZB x NZW F1 mice. Environ.
Health Perspect. 111:1883-1887 {2003);

Yoshino S, Yamaki K, Yanagisawa R, Takanc H, Hayashi H, Mori Y. 2003. Effects of bisphenol A on
antigen-specific antibody production, proliferative responses of lymphoid cells, and TH1 and TH2
immune responses in mice. Br. J. Pharmacol. 138:1271-1276 (2003);

Yoshino S, Yamaki K, Li X, Sai T, Yanagisawa R, Takano H, Taneda S, Hayashi H, Mori Y. 2004.
Prenatal exposure to bisphenol A up-regulates immune responses, including T helper 1 and T helper 2
responses, in mice. Immunol. 112:489-495 (2004).

25 Chitra KC, Latchoumycandane C, Mathur PP. (2003). Induction of oxidative stress by bisphenol A in
the epididymal sperm of rats. Toxicology. 185(1-2):119-127 (2003).

26 MacLusky, NJ, T Hajszan, and C Leranth. 2005. The Environmental Estrogen Bisphenol-A [nhibits
Estrogen-Induced Hippocampal Synaptogenesis. Environmental Health Perspectives 113:675-679
(2005), '

Aftila Zsarnovszky, Hoa H. Le, Hong-Sheng Wang, and Scott M. Belcher. Ontogeny of Rapid Estrogen-
Mediated Extracellular Signal-Regulated Kinase Signaling in the Rat Cerebellar Cortex: Potent
Nongenomic Agonist and Endocrine Disrupting Activity of the Xenoestrogen Bisphenotl A.

Endocrinology, 146: 5388 — 5396 (2005).
27 Funabashi T, Sano A, Mitsushima D, Kimura F. 2003. Bisphenol A increases progesterone receptor

immunoreactivily in the hypothalamus in a dose-dependent manner and affects sexual behaviour in
adult ovariectomized rats. J. Neuroendoccrinol. 15:134-140 (2003). '

28 Aloisi AM, Della Seta D, Ceccarelli |, Farabollini . 2001. Bisphenol-A differently affects estrogen
receptors-alpha in estrous-cycling and lactating female rais. Neurosci. Lett. 310:49-52 (2001).

29 Ramos JG, Varayoud J, Kass L, Rodriguez H, Costabel L, Munoz-De-Toro M, Luque EH. 2003,
Bispheno! a induces both transient and permanent histofunctionat alterations of the hypothalamic-
pituitary-gonadait axis in prenataily exposed male rats. Endocrinology 144:3206-3215 (2003).

ao Facciolo RM, Alo R, Madeo M, Canonaco M, Dessi-Fuigheri F. 2002. Early cerebral aclivities of the
environmental estrogen bisphenol A appear to act via the somatostatin receptor subtype ssta. Environ.
Health Perspect. 110 (Suppl 3):397-402 (2002).

31 U.S. National Research Council of the ‘National Academy of Sciences, Committee on Hormonally
Active Agents in the Environment (1999) {In August 1999, the National Research Council released its
long awaited report on endocrine disruption, commissioned in 1995 by the U.S. EPA, the U.S,
Department of the Interior, and Congress. The National Academy confirmed that human exposure to
contaminants such as BPA and phthalates is widespread and that animal studies are a vital guide to
identifying health risks for people. “Laboratory studies using male and female rats, mice, and guinea
pigs and female rhesus monkeys have shown that exposure of these animals during development to a
variety of concentrations of certain HAAs (e.g., DDT, methoxychlor, PCBs, dioxin, bisphenol A,
octyiphenol, butyl benzyl phthalate (BBP), dibutyl phthalate (DBP), chlordecone, and vinclozolin) can
produce structural and functional abnormalities of the reproductive tract.”),



sz Hunt, PA, KE Koehler, M Susiarjo, CA Hodges, A llagan, RC Voigt, S Thomas, BF Thomas and T.J
Hassold. 2003. Bisphenol A exposure causes meiotic aneuploidy in the female mouse. Current Biology
13: 546-553 (2003},

Sugiura-Ogasawara, M, Y Ozaki, S Sonta, T Makino and Kaoru Suzumori 2005. Exposure to bisphenol
A is associated with recurrent miscarriage. Human Reproduction 20:2325-2329 (2005).

33 Sugiura-Ogasawara, M, Y Ozaki, S Sonta, T Makino and Kaoru Suzumori 2005. Exposure to
bisphenol A is associated with recurrent miscarriage. Human Reproduction 20:2325-2329 (2005).

as Takeuchi T, Tsutsumi O, lkezuki Y, Takai Y, Taketani Y. 2004. Positive relationship between
androgen and the endocrine disruptor, bisphenol A, in normal women and women with-ovarian
dysfunction. Endocrin. J. 51:165-169 (2004):

a5 Brede, C., P. Fjeldal, i. Skjevrak and H. Herikstad (2003). Increased migration levels of bisphenol A
from polycarbonate baby botlles after dishwashing, boiling and brushing. Food Addit. Contam. 20(7):
684-9 (2003); 7 Factor, A. (1996). Mechanisms of thermal and photodegradations of bisphenol A
polycarbonate. Polymer Durability: Degradation, Stabilization, and Lifetime Prediction. R. L. Clough, N.
C. Billingham and K. T. Gillen. Washington, D.C., American Chemistry Society: 53-76 (1996});
Howdeshell, K. L., P. H. Peterman, B. M. Judy, J. A. Taylor, C. E. Orazio, R. L. Ruhlen, F. 8. vom Saal
and W. V. Welshons (2003). Bisphenol A is released from used polycarbonate animal cages into water
at room temperature. Environ. Health Perspect. 111:1180-1187 (2003);

Hunt, P. A., K. E. Koehler, M. Susiarjo, C. A. Hodges, A. Hagan, R. C. Voigt, S. Thomas, B. F. Thomas
and T. J. Hassold (2003). Bisphenol A causes meiotic aneuploidy in the female mouse. Current Biol.
13:546-5563 (2003).

Sajiki, J. and J. Yonekubo (2004). Leaching of bisphenol A (BPA) from polycarbonate plastic to water
containing amino acids and its degradation by radical oxygen species. Chemosphere 55:861-7 (2004).
ss Brede, C., P. Fjeldal, . Skjevrak and H. Herikstad (2003). Increased migration levels of bisphenol A
from polycarbonate baby bottles after dishwashing, boiling and brushing. Food Addit. Contam. 20(7):
684-9 (2003).

a7vom Saal, F and C Hughes, An Extensive New Literature Concerning Low-Dose Effects of Bisphenol
A Shows the Need for a New Risk Assessment. Environmental Health Perspectives 113:926-933

(2005).

10



New Studies Raise Increased Concerns About Common Exposures to Bisphenol A

»

>

Premature babies hospitalized in neonatal intensive cdre units had levels of BPA in

their urine 10 times higher than the general population, Fxposure to Bisphenol A and other
Phenols in Neonatal Intensive Care Unit Premature Infants, A M Calafat, ) Weuve, X Ye, L lia, et al,
Environ, Health Perspectives in Press, Dec. 2008 www.ehponline.org/docs/2008/0800265/abstract.html
In this first study examining infants’ exposure to bisphenol A, premature babies hospitalized in neonatal
intensive care units had levels of BPA in their urine 10 times higher than the general population. The
source of exposure most likely was plastic medical devices used in the hospital, although some could have
come from infant formula. BPA is a plastic compound that is finked to various health abnormalities in
humans and lab animals. www.environmentalhealthnews.org

Eirst evidence that maternal exposure to BPA during lactation increases mammary

carcinogenesis. Oral Exposure to Bisphenol A increases Dimethylbenzanthracene-Induced Mammary
Cancer in Rats, S Jenkins, N Raghuraman, | Eltoum, M Carpenter, J Russo, and CA Lamartiniere, Environ.
Health Perspectives in Press, Jan. 2009 www.ehponline.org/docs/2009/11751/abstract.htm}
Researchers gave female rats with nursing litters oral doses of BPA. The result: The baby rats matured
with higher levels of breast cancer. This study provides the first evidence that maternal exposure to BPA
during lactation increases mammary carcinogenesis in rodents. Animals were tested at concentrations of
BPA similar to exposures experienced by people. Co-author Lamartiniere noted, "In fact, it's below the
concentration that the EPA deems safe. With BPA we're finding changes that are consistent with
oncogenisis, or cancer causation." {Quote from Birmingham News, 1-11-09.) '

BPA exposure linked to heart disease, diabetes and liver abnormalities in humans.,
Association of urinary bisphenol A concentration with medical disorders and laboratory abnormalities
in adults. IA Lang, TS Galloway, A Scarlett, WE Henley, et al. JAMA, 2008, 300(11): 1303-10. Bisphenol A
(BPA) is widely used in epoxy resins lining food and beverage containers. Evidence of effects in animals
has generated concern over low-level chronic exposures in humans. This study examined associations
hetween urinary BPA concentrations and adult health status, using data from the National Health and
Nutrition Examination Survey 2003-2004 for 1455 aduits aged 18 through 74 years. Higher urinary BPA
concentrations were associated with cardiovascular diagnoses in age-, sex-, and fully adjusted models,
also with diabetes, and with clinically abnormal concentrations of the liver enzymes gamma-
glutamyltransferase and alkaline phosphatase. The authors conclude that higher BPA exposure, reflected
in higher urinary concentrations of BPA, may be associated with avoidable morbidity in the community-

dwelling adult population.

New study demonstrates an adverse effect of BPA on the brains of nonhuman

primates. Bisphenol A prevents the synaptogenic response to estradiol in hippocampus and
prefrontal cortex of ovariectomized nonhuman primates. Leranth C, Hajszan T, Szigeti-Buck K, Bober J,
MacLusky NJ. Proc Nat! Acad Sci U S A. 2008, 105(37): 14187-91. Exposure measurements from several
countries indicate that humans are routinely exposed to low tevels of bisphenol A (BPA). Previous
studies demonstrated BPA’s interference with the development of many organs and ability to alter
cognitive functions and mood in rodent studies. This study examined the influence of continuous BPA
administration, at a daily dose equal to the current EPA reference safe daily limit, on estradiol-induced
spine synapse formation in the hippocampus and prefrontal cortex of a nonhuman primate model. The
study found that even at this relatively low exposure fevel, BPA completely abolishes the synaptogenic
response to estradiol. Because remodeling of spine synapses may play a critical role in cogriition and
mood, the ability of BPA to interfere with spine synapse formation has profound implications. This study
is the first to demonstrate an adverse effect of BPA on the brain in a nonhuman primate model and




is the first to demonstrate an adverse effect of BPA on the brain in a nonhuman primate model and
further amplifies concerns about the widespread use of BPA in medical equipment, and in food
preparation and storage.

Prenatal exposure to Bisphenol A is linked to significant adverse reproductive and

carcinogenic effects. prenatal Exposure to Bisphenol A at Environmentally-Relevant Doses
Adversely Affects the Murine Femule Reproductive Tract Later in Life. R R Newbold, W N Jefferson, E
Padilla-Banks. Environ, Health Perspectives in Press, Jan. 2009. Exposure to endocrine disrupting
chemicals like Bisphenol A during critical development periods causes adverse consequences later in life.
In this study the pups of pregnant mice treated with BPA were examined at age eighteen months. The
study found that ovarian cysts and ovarian cystadenomas were significantly increased in the BPA exposed
group. Some BPA exposed animals experienced more severe pathologies that were not observed in
controls, for example atypical hyperplasia, sarcoma of the uterine cervix and mammary adenocarcinoma.
These data suggest that BPA causes long-term adverse reproductive and carcinogenic effects if exposure
occurs during critical periods of differentiation.

Study predicts BPA in babies 11 times higher than aduits. predicting plasma concentrations

of Bisphenol A in young children (< two years) following typical feeding schedules using a
physiologically-based toxicokinetic model. A Edginton, L Ritter. Environ. Health Perspectives In Press,
Nov. 2008, www.ehponline.org/docs/2008/0800073/abstract.html Using a mathematical model based
on enzymatic differences between newborns and adults, scientists estimate thai the amount of bisphencl
A {BPA) circulating in the blood of babies is more than 11 times higher than the amount in adult blood.

- The striking disparity is most likely due to natural differences in metabolism and body size between babies
and adults. This study points to the need for chemical exposure standards to better incorporate
differences in vulnerabilities between children and adults.

Early life BPA linked to permanent hormonal changes resulting in early puberty.
Neonatal Exposure to Bisphenol A Alters Reproductive Parameters and Gonadotropin Releasing
Hormone Signaling in Female Rats. M Fernandez, M Bianchi, V Lux-Lantos, C Libertun. Environ. Health
Perspectives In Press, Jan, 2009. www.ehponline.org/docs/2009/0800267fabstract.html This study
examined how BPA affects reproductive development and hormones in female adolescent and adult rats
that were exposed during their first couple of weeks of life. The exposure time frame corresponds to
infancy through pre-puberty in humans. Neonatal exposure to BPA accelerated puberty onset and aitered
estrous cycles. Results demonstrate for the first time that neonatal BPA exposure permanently affects
reproductive parameters. Past studies have found similar effects when exposures occur during prenatal
development, )




