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«  Metformin (MET), a medication used to treat type Il diabetes, is one of the * Chemical exposure was within 25% of nominal for both compounds;
most prescribed medications worldwide.} No significant differences in fecundity or blood glucose:

 MET is biotransformed to guanylurea (GU) during wastewater treatment.?
« Both MET and GU have been reported in surface water at tens to
hundreds of pg/L,%3and are frequently detected in Great Lakes tributaries.
* Previous studies have documented an increase in intersex, reduction in
fecundity, and alterations in development of teleost fish following
exposure to MET or GU in laboratory settings.*> Some studies had a lack of
analytical verification or have not been replicated by other laboratories.
 To better characterize their potential ecological effects, we investigated
the impacts of MET and GU on reproduction in the fathead minnow
(Pimephales promelas) using a fish short-term reproduction assay (FSTRA).
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* No significant differences in transcription of targets in male gonad:
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every 3 days. * No significant effects were observed after 23 d exposure to environmentally relevant concentrations of MET or GU. ST
*Gene Targets:
SBHSD | 3phydronysterod defycrogenase  ESR1 - Estiogen Receptoralpha  PEPCK  Phosphoenalpynate carborinase « - Though previous studies identified impacts on developing fish, reproduction does not appear to be impacted by MET or GU.
AR Androgen receptor GYS2  Glycogen synthase 2 SULT2A1 Sulfotransferase 2A1 , , , , , , _ , 1Agency for Healthcare Research and Quality. https://www.ahrq.gov/data/meps.html
CYP19A1 Aromat VIG  Vitellogeni * Exvivo steroidogenesis assays in progress to assess direct impact of MET or GU on female teleost steroid production
romatase efiogenin 8 y Prog P P ' 2Scheurer, et al. 2012, Water Res. https://doi.org/10.1016/j.watres.2012.06.019

3Trautwein, et al. 2014, Environ Int. https://doi.org/10.1016/j.envint.2014.05.008

U.S. Environmental Protection Agency * Analysis of additional endpoints is ongoing, including metabolomic and transcriptomic profiling of liver tissue. These broader,
. , _ , , , , , “Niemuth, et al. 2015, Environ. Toxicol. Chem. https://doi.org/10.1002/etc.2793
Office of Research and Development unsupervised techniques could reveal subtle biological impacts beyond the suite of single gene targets currently presented. SUssery, et al. 2019, Environ. Toxicol. Chem. https://doi.org/10.1002/etc.4403
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