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Adverse Reproductive and Developmental Health Outcomes
Following Prenatal Exposure to a Hydraulic Fracturing Chemical
Mixture in Female C57Bl/6 Mice.
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Nagel SC .

Abstract
Unconventional oil and gas operations using hydraulic fracturing can contaminate surface and
groundwater with endocrine-disrupting chemicals. We have previously shown that 23 of 24
commonly used hydraulic fracturing chemicals can activate or inhibit the estrogen, androgen,
glucocorticoid, progesterone, and/or thyroid receptors in a human endometrial cancer cell reporter
gene assay and that mixtures can behave synergistically, additively, or antagonistically on these
receptors. In the current study, pregnant female C57Bl/6 dams were exposed to a mixture of 23
commonly used unconventional oil and gas chemicals at approximately 3, 30, 300, and 3000
μg/kg·d, flutamide at 50 mg/kg·d, or a 0.2% ethanol control vehicle via their drinking water from
gestational day 11 through birth. This prenatal exposure to oil and gas operation chemicals
suppressed pituitary hormone concentrations across experimental groups (prolactin, LH, FSH, and
others), increased body weights, altered uterine and ovary weights, increased heart weights and
collagen deposition, disrupted folliculogenesis, and other adverse health effects. This work suggests
potential adverse developmental and reproductive health outcomes in humans and animals exposed
to these oil and gas operation chemicals, with adverse outcomes observed even in the lowest dose
group tested, equivalent to concentrations reported in drinking water sources. These endpoints
suggest potential impacts on fertility, as previously observed in the male siblings, which require
careful assessment in future studies.

PMID: 27560547 PMCID: PMC5393361 DOI: 10.1210/en.2016-1242

[Indexed for MEDLINE] Free PMC Article

Format: Abstract

1 1 1 1 1 1 1 1 1
1

Author information

Images from this publication. See all images (5) Free text  

 

Full text links

PubMed

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kassotis%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=27560547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bromfield%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=27560547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Klemp%20KC%5BAuthor%5D&cauthor=true&cauthor_uid=27560547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meng%20CX%5BAuthor%5D&cauthor=true&cauthor_uid=27560547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wolfe%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27560547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zoeller%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=27560547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balise%20VD%5BAuthor%5D&cauthor=true&cauthor_uid=27560547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Isiguzo%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=27560547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tillitt%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=27560547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagel%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=27560547
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393361/
https://doi.org/10.1210/en.2016-1242
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393361/
https://www.ncbi.nlm.nih.gov/pmc?term=27560547[PMID]&report=imagesdocsum
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393361/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393361/figure/F3/
https://academic.oup.com/endo/article-lookup/doi/10.1210/en.2016-1242
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/27560547/


PubMed Commons home

How to join PubMed Commons

PubMed Commons

0 comments

MeSH terms, Substances, Grant support

LinkOut - more resources

https://www.ncbi.nlm.nih.gov/pubmedcommons/
https://www.ncbi.nlm.nih.gov/pubmedcommons/help/join/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393361/figure/F1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5393361/figure/F2/

