ENDOCRINE
SOCIETY

2055 L Street NW
Suite 600
Washington, DC
20036

T.202.971.3636
F.202.736.9705

endocrine.org

EN |
[
A

June 19, 2019

United States Environmental Protection Agency
1200 Pennsylvania Ave, NW
Washington, DC 20460

On behalf of the Endocrine Society, thank you for the opportunity to comment on the prioritization
process for chemicals under section 6(b) of the Toxic Substances Control Act (TSCA). Founded in
1916, the Endocrine Society is the world’s oldest, largest, and most active organization dedicated to
the understanding of hormone systems and the clinical care of patients with endocrine diseases and
disorders. The Society’s membership of over 18,000 includes researchers who are making
significant contributions to our understanding of interference with hormonal systems by
manufactured chemicals, called endocrine disrupting chemicals (EDCs). We welcome the inclusion
of several chemicals with endocrine effects on the list of High-Priority Candidates.

Of the chemicals listed for consideration as high-priority candidates, several have specific hazards
associated with the endocrine system as described in the Endocrine Society’s Second Scientific
Statement on EDCs'. These hazards are summarized below, with references to the original published
research. As EPA finalizes the list of high-priority candidates for detailed review, we urge the
agency to carefully consider hazards associated with endocrine disruption in decisions regarding
prioritization and subsequent risk evaluation. We assert that a systematic review process that fully
incorporates academic peer-reviewed literature and more sensitive endocrine-specific endpoints will
better identify hazards at low-doses and with consideration for vulnerable populations.

Thank you for considering our comments. If we can be of any further assistance, please do not
hesitate to contact Joseph Laakso, PhD, Director of Science Policy at jlaakso@endocrine.org.

Sincerely

Zep e X

E. Dale Abel, MB.BS., D.Phil. (M.D., Ph.D.)
President, Endocrine Society
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Phthalates

e Dibutyl phthalate (DBP) is estrogenic" and anti-androgenic™, and has been associated with
increased fetal weight" and epigenetic transgenerational inheritance of adult-onset obesity in
animal models’. DBP has effects on the female and male reproductive system; some of
these include alterations in pubertal timing"™" and alterations in mammary gland
development"'. DBP also has potential effects on thyroid hormone levels* and dose- and
age-dependent effects on neuroendocrine systems*.

e Benzyl butyl phthalate (BBP) inhibits testosterone production? and has effects on sexual

e Di-ethylhexyl phthalate (DEHP) has a wide range of effects, including DNA modification in
male and female gametes®*', potentially causing delayed puberty and other reproductive
health effects in offspring of exposed animals*™', DEHP also can cause metabolic
disorders or obesity through a variety of mechanisms such as changes in metabolism and
glucose homeostasis®", epigenetic inheritance* or direct promotion of adipogenesis*™.
Numerous studies show effects by DEHP on the female reproductive system including
High-dose DEHP studies in animals showed potential for adverse birth outcomes™™>V,
DEHP can also disrupt thyroid hormone biology at low doses™"".

Flame Retardants

e Tetrabromobisphenol A (TBBPA) is an obesogen™"! that can act through the disruption of
thyroid hormone biology™", thereby altering energy balance in animal models. The
National Toxicology Program also reported that TBBPA can induce aggressive uterine
cancer in rats, potentially by altering steroid activity™™.

"Gore AC, et al., Endocr Rev. 2015 Dec;36(6):E1-E150. doi: 10.1210/er.2015-1010. Epub 2015 Nov 6.

i Jobling S, Reynolds T, White R, Parker MG, Sumpter JP. A variety of environmentally persistent chemicals,
including some phthalate plasticizers, are weakly estrogenic. Environ Health Perspect . 1995;103:582-587.

it Axelstad M, Christiansen S, Boberg J, et al. . Mixtures of endocrine-disrupting contaminants induce adverse
developmental effects in preweaning rats. Reproduction . 2014;147:489-501.

v Guerra MT, Scarano WR, de Toledo FC, Franci JA, Kempinas Wde G. Reproductive development and
function of female rats exposed to di-eta-butyl-phthalate (DBP) in utero and during lactation. Reprod Toxicol
. 2010;29:99-105.

¥ Manikkam M, Tracey R, Guerrero-Bosagna C, Skinner MK. Plastics derived endocrine disruptors (BPA, DEHP
and DBP) induce epigenetic transgenerational inheritance of obesity, reproductive disease and sperm
epimutations. PLoS One . 2013;8:e55387.
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YiHu J, Du G, Zhang W, et al. . Short-term neonatal/prepubertal exposure of dibutyl phthalate (DBP)
advanced pubertal timing and affected hypothalamic kisspeptin/GPR54 expression differently in female rats.
Toxicology . 2013;314:65-75.

Vit Craig ZR, Hannon PR, Wang W, Ziv-Gal A, Flaws JA. Di-n-butyl phthalate disrupts the expression of genes
involved in cell cycle and apoptotic pathways in mouse ovarian antral follicles. Biol Reprod . 2013;88:23.

viil | ee KY, Shibutani M, Takagi H, et al. . Diverse developmental toxicity of di-n-butyl phthalate in both sexes
of rat offspring after maternal exposure during the period from late gestation through lactation. Toxicology .
2004;203:221-238.

* Q'Connor JC, Frame SR, Ladics GS. Evaluation of a 15-day screening assay using intact male rats for
identifying antiandrogens. Toxicol Sci . 2002;69:92-108.

*Hu J, Du G, Zhang W, et al. . Short-term neonatal/prepubertal exposure of dibutyl phthalate (DBP) advanced
pubertal timing and affected hypothalamic kisspeptin/GPR54 expression differently in female rats. Toxicology
.2013;314:65-75.

X' Gray LE Jr, Ostby J, Furr J, Price M, Veeramachaneni DN, Parks L. Perinatal exposure to the phthalates DEHP,
BBP, and DINP, but not DEP, DMP, or DOTP, alters sexual differentiation of the male rat. Toxicol Sci .
2000;58:350—-365.

Xi Moral R, Santucci-Pereira J, Wang R, Russo |H, Lamartiniere CA, Russo J. In utero exposure to butyl benzyl
phthalate induces modifications in the morphology and the gene expression profile of the mammary gland:
an experimental study in rats. Environ Health . 2011;10:5.

Xit Moral R, Wang R, Russo IH, Mailo DA, Lamartiniere CA, Russo J. The plasticizer butyl benzyl phthalate
induces genomic changes in rat mammary gland after neonatal/prepubertal exposure. BMC Genom .
2007;8:453.

XV i L, Zhang T, Qin XS, et al. . Exposure to diethylhexyl phthalate (DEHP) results in a heritable modification of
imprint genes DNA methylation in mouse oocytes. Mol Biol Rep . 2014;41:1227-1235.

" \WusS, Zhu J, Li Y, et al. . Dynamic epigenetic changes involved in testicular toxicity induced by di-2-
(ethylhexyl) phthalate in mice. Basic Clin Pharmacol Toxicol . 2010;106:118-123.

xiZhang T, Li L, Qin XS, et al. . Di-(2-ethylhexyl) phthalate and bisphenol A exposure impairs mouse
primordial follicle assembly in vitro. Environ Mol Mutagen . 2014;55:343—-353.

wii Dgyle TJ, Bowman JL, Windell VL, McLean DJ, Kim KH. Transgenerational effects of di-(2-ethylhexyl)
phthalate on testicular germ cell associations and spermatogonial stem cells in mice. Biol Reprod .
2013;88:112.

il |inY, Wei J, Li Y, et al. . Developmental exposure to di(2-ethylhexyl) phthalate impairs endocrine pancreas
and leads to long-term adverse effects on glucose homeostasis in the rat. Am J Physiol Endocrinol Metab .
2011;301:E527-E538.

*Xx Bijemann R, Navarrete Santos A, et al. . Endocrine disrupting chemicals affect the adipogenic differentiation
of mesenchymal stem cells in distinct ontogenetic windows. Biochem Biophys Res Commun . 2012;417:747—-
752.

** Craig ZR, Hannon PR, Wang W, Ziv-Gal A, Flaws JA. Di-n-butyl phthalate disrupts the expression of genes
involved in cell cycle and apoptotic pathways in mouse ovarian antral follicles. Biol Reprod . 2013;88:23.

*i Gupta RK, Singh JM, Leslie TC, Meachum S, Flaws JA, Yao HH. Di-(2-ethylhexyl) phthalate and mono-(2-
ethylhexyl) phthalate inhibit growth and reduce estradiol levels of antral follicles in vitro. Toxicol Appl
Pharmacol . 2010;242:224-230.
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i \Wang X, Shang L, Wang J, Wu N, Wang S. Effect of phthalate esters on the secretion of prostaglandins (F2a
and E2) and oxytocin in cultured bovine ovarian and endometrial cells. Domest Anim Endocrinol .
2010;39:131-136.

i Toft G, Jénsson BA, Lindh CH, et al. . Association between pregnancy loss and urinary phthalate levels
around the time of conception. Environ Health Perspect . 2012;120:458-463.

X \Wang X, Shang LX, Zhang Q, Xu XD, Huo XX. Study on the effect of di-(2-ethylhexyl) phthalate on pregnant
rats and the protection of zinc against it in pregnancy [in Chinese]. Zhonghua Fu Chan Ke Za Zhi .
2011;46:928-930.

*v Pocar P, Fiandanese N, Secchi C, et al. . Exposure to di(2-ethyl-hexyl) phthalate (DEHP) in utero and during
lactation causes long-term pituitary-gonadal axis disruption in male and female mouse offspring.
Endocrinology . 2012;153:937-948.

i Ibhazehiebo K, Koibuchi N. Thyroid hormone receptor-mediated transcription is suppressed by low dose
phthalate. Niger J Physiol Sci. 2011;26:143-149.

i Rju A, McCollum CW, Pinto CL, et al. . Halogenated bisphenol-A analogs act as obesogens in zebrafish
larvae (Danio rerio). Toxicol Sci . 2014;139:48-58.

xiii pecherf S, Seugnet |, Fini JB, Clerget-Froidevaux MS, Demeneix BA. Disruption of thyroid hormone-
dependent hypothalamic set-points by environmental contaminants. Mol Cell Endocrinol . 2010;323:172—
182.

xix 2014 NTP Technical Report, CAS no. 79-94-7
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