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Exposure to BPA Potentially Induces Permanent
 Reprogramming of Painted Turtles’ Brains
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By Molly Peterson

COLUMBIA, Mo. – Bisphenol A (BPA) is a chemical that is used in a
 variety of consumer products, such as food storage containers, water
 bottles and certain resins. In previous studies, Cheryl Rosenfeld, an
 investigator in the Bond Life Sciences Center, along with other
 researchers at the University of Missouri, Westminster College and the
 Saint Louis Zoo, determined that BPA can disrupt sexual function and
 behavior in painted turtles. Now, the team has identified the genetic
 pathways that are altered as a result of BPA exposure during early
 development.

Turtles are known as an “indicator species” because they can be used as
 a barometer for the health of the entire ecosystem. By understanding the possible effects endocrine
 disrupting chemicals have on turtles, researchers might be able to understand the possible effects such
 compounds have on other species.

“Painted turtles lack sex chromosomes, and their gender is primarily determined by the incubation
 temperature of the egg during development—cooler temperatures yield more males while warmer
 temperatures yield more females,” said Rosenfeld, who also is an associate professor of biomedical sciences
 in MU’s College of Veterinary Medicine. “Previously, our research team found that exposure to BPA might
 override the brain development of male turtles and could induce female type behaviors. Our goal for this
 research was to determine the genetic pathways that correlate to the behavioral changes we identified.”

Researchers examined whether BPA and ethinyl estradiol (EE), a hormone found in birth control pills, affect
 the global regulatory pathways of the brain. The same turtles from earlier behavioral testing were subjected
 to a gene expression analysis and 235 genes were identified as being altered in turtles exposed to BPA. The
 gene expression changes identified in the BPA group were found to significantly alter mitochondrial and
 ribosomal pathways.

Mitochondria are the “power house” for cells and are responsible for breaking down and converting nutrients
 into usable energy. Ribosomal pathways produce proteins, which are needed to repair damage and direct
 chemical processes. Increased energy production in brain cells can thus affect cognitive flexibility and


Painted turtle eggs were
 brought from a hatchery in
 Louisiana, candled to ensure
 embryo viability and then
 incubated at male-permissive
 temperatures in a bed of
 vermiculite. Those exposed to
 BPA developed deformities to
 testes that held female
 characteristics.Photo by
 Roger Meissen

 Photo

Download photo

Related Media

http://munews.missouri.edu/news-releases/
https://vimeo.com/user2631252
http://experts.missouri.edu/
http://munews.missouri.edu/student-honors/index.php
http://munews.missouri.edu/resources.php
http://www.addthis.com/bookmark.php?v=250&username=xa-4babab2c73d449c8
https://nbsubscribe.missouri.edu/
http://munews.missouri.edu/feeds.php
http://facebook.com/ResearchNewsatMizzou
http://twitter.com/MizzouNews
mailto:munewsbureau@missouri.edu
http://munews.missouri.edu/contact.php
http://www.missouri.edu/
http://www.missouri.edu/
http://munews.missouri.edu/about.php
http://munews.missouri.edu/contact.php
http://munews.missouri.edu/
http://munews.missouri.edu/news-releases/
http://munews.missouri.edu/news-releases/2017/
mailto:sossamonj@missouri.edu
https://bondlsc.missouri.edu/person/cheryl-s-rosenfeld/
https://bondlsc.missouri.edu/
http://cvm.missouri.edu/
http://munews.missouri.edu/news-releases/2016/0823-bpa-can-disrupt-painted-turtles-brain-development-could-be-a-population-health-concern/
http://munews.missouri.edu/news-releases/2016/0823-bpa-can-disrupt-painted-turtles-brain-development-could-be-a-population-health-concern/
https://nbsubscribe.missouri.edu/news-releases/2017/0517-exposure-to-bpa-potentially-induces-permanent-reprogramming-of-painted-turtles-brains/attachment/16951400157_9b52603a1e_z/
https://nbsubscribe.missouri.edu/news-releases/2017/0517-exposure-to-bpa-potentially-induces-permanent-reprogramming-of-painted-turtles-brains/attachment/16951400157_9b52603a1e_z/
https://nbsubscribe.missouri.edu/news-releases/2017/0517-exposure-to-bpa-potentially-induces-permanent-reprogramming-of-painted-turtles-brains/attachment/16951400157_9b52603a1e_z/


MU News Bureau | MU News Bureau

http://munews.missouri.edu/news-releases/2017/0517-exposure-to-bpa-potentially-induces-permanent-reprogramming-of-painted-turtles-brains/[6/13/2017 1:47:45 PM]

Published by Mizzou News, 329 Jesse Hall, Columbia, MO 65211  |  Phone: 573-882-6211  |  Fax: 573-882-5489  |  E-mail: munewsbureau@missouri.edu
 Copyright © 2017 — Curators of the University of Missouri. All rights reserved. DMCA and other copyright information. An equal opportunity/ADA institution.

 memory.

“Metabolic pathways are not well documented in turtles. We were able to use human metabolic models to
 infer pathway changes in turtles,” said Scott Givan, associate director of MU Informatics Research Core
 Facility and a co-author of the study. “After analyzing the genes, we were able to link gene expression
 changes to behavioral changes.”

Rosenfeld notes that this is the first study to show a correlation between changes in gene expression patterns
 and behavioral changes in turtles exposed to endocrine disrupting chemicals. “Correlation of altered gene
 expression patterns with the behavioral changes of the animals almost a year after the original exposure
 indicates that developmental exposure to BPA can lead to long-lasting and likely permanent effects on
 neurobehavioral responses,” Rosenfeld said.

“Transcriptomic alterations in the brain of painted turtles (Chrysemys picta) developmentally exposed to
 bisphenol A or ethinyl estradiol,” recently was published in Physiological Genomics and is slated to be
 featured as a cover illustration on the journal’s website. Lindsey Manshack, a graduate student in
 Rosenfeld’s lab in MU’s Bond Life Sciences Center authored the study. Dawn Holliday, adjunct assistant
 professor of pathology and anatomical sciences in the MU School of Medicine and an associate professor of
 biology at Westminster College in Fulton, Mo., and Sharon Deem, director of the Saint Louis Zoo Institute for
 Conservation Medicine, contributed to the study. Funding was provided by Mizzou Advantage, the Office of
 Research and the Bond Life Sciences Center at the University of Missouri. The content is solely the
 responsibility of the authors and does not necessarily represent the official views of the funding agencies.

Editor’s Note: For more information, please see:

BPA rewires the sex of turtle brains

BPA Can Disrupt Painted Turtles’ Brain Development Could be a Population Concern

BPA Can Disrupt Sexual Functions in Turtles, Could be a Warning for Environmental Health
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