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EDCs & Reproductive Health: Effects of 

chemical mixtures on ovarian function
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I. Reproductive toxicology (EDCs & pharmaceutics)

II. Ovarian protectant for fertility preservation

III. Non-hormonal contraceptive targeting ovulation

IV. Female reproductive organoids and organ-on-chip

Our research advancing women’s reproductive health
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Endocrine disrupting chemicals (EDCs): 

Chemicals that interfere with the function of the 

endocrine system – the hormones that coordinate 

the health and function of all organs in the body. 

In some cases, they mimic the actions of 

hormones, in others they block the actions of 

hormones, and still others change how the body 

makes or breaks down natural hormones.
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• Inhalation

• Ingestion

• Dermal

• Gestational

Plastics & Plasticizers

Pesticides, herbicides

Industrial chemicals

Contaminated water and air

Food packaging

Personal care products

Flame retardants

Endocrine disrupting chemicals (EDCs)



Classic and novel research models studying EDC and repro tox

Un-publishedCampo et al, Lab Chip, 2023; Xiao et al, Nature Communications, 2017



Our environmental female reproductive toxicology research

Xu et al, Tox Sci, 2020

Wang et al, Repro Tox, 2020

Zhang et at, Endo Rev, under review

McMclam, Arch Public Health, 2023

Wang et al, EHP, 2023

Pattarawat et al, EHP, 2025

Wang et al, BOR, 2021

Xu et al, Tox Sci, 2020
Wang et al, Repro Tox, 2020

Wang et al, BOR, 2021
Zhan et al, ENDO, 2024

Zhang et al, BOR, 2025



Per- and Polyfluoroalkyl Substances (PFAS, forever chemical)

www.epa.gov/

Aqueous film-forming foam (AFFF)

www.dod.gov/
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Harmful algal bloom (HAB) toxins

HABs in Lake Erie, 2014

Lake Erie 

Toledo, Ohio

Cyanobacteria

Blue green algae

500,000 residents lost safe 

drinking water 

Cyanobacteria

Blue green algae
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With Dr. Dan Millemann from NJDEP
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Real-world EDC mixture collection

• Passaic River: Federal Superfund site due to contamination of TCDD, 

PAHs, PCBs, heavy metals …

• Downstream drinking water, fish consumption, recreation, flooding



Real-world EDC mixture collection

• Alkylphenols

• Antimicrobials

• Bisphenols

• Hormones

• Herbicides

• OPFRs 

• Parabens

• PCPs (Personal care 

products)

• PFAS 

• Pharmaceuticals

• Phthalates

• QACs (Quaternary 

ammonium compounds)

• Zeranols

Brian Buckley, PhD

Rutgers EOHSI



Female reproductive impact of real-world EDC mixtures

Organic matter extraction

Tingjie Zhan, 
PhD, Postdoc

8-week-old 

CD-1 female

8-week oral exposure 

via daily drinking water

0, 1x, 3x, and 10x 

in drinking water • General health

• Reproductive cycles

• Molecular change

EDC mixture 

in vitro exposure

Follicle development

Unpublished



Female reproductive impact of real-world EDC mixtures

8-week-old 

CD-1 female

8-week oral exposure 

via daily drinking water

0, 1x, 3x, and 10x 

in drinking water • General health

• Reproductive cycles
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Unpublished



Female reproductive impact of real-world EDC mixtures

Ovulation Testosterone secretion

Unpublished

EDC mixture 

in vitro exposure

Follicle development



Female reproductive impact of real-world EDC mixtures

Disrupted 

nuclear receptor

Unpublished



Female reproductive impact of real-world EDC mixtures

Control Passaic River EDC

DAPI Cyp1a1

Unpublished



Female reproductive impact of real-world EDC mixtures

Testosterone secretion
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Female reproductive impact of real-world EDC mixtures

Phthalates

TCDD

PAHs

PCBsOPFRs

Alkylphenols Parabens

many others

Unpublished

TCDD

AHR ARNT

DNA

Dysregulated gene 
expression 

Reproductive toxicities



Ongoing research and future directions

Phthalates

TCDD

PAHs

PCBsOPFRs

Alkylphenols Parabens

many others

EDCs x receptors

Qiang Zhang, PhD, Emory

Hao Zhu, PhD, Tulane

Key ovarian events

Reproductive 
outcomes

Artificial intelligence

qAOP
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