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Michael Edwards is a PhD Candidate in the Biomedical and Veterinary
Sciences (BMVS) program at Virginia Polytechnic Institute and State
University. He earned his B.S. in Biology with a Minor in Chemistry from
Longwood University in 2007, and his Doctorate in Veterinary Medicine from
Virginia-Maryland College of Veterinary Medicine in 2011. Following his time
at Banfield as an Associate Veterinarian, he joined the BMVS program
through the T32 Post-DVM Training Program on Animal Models Research
for Veterinarians in 2014. His current research explores the effects of
exogenous estrogenic endocrine disrupting chemicals on immune
responses and kidney disease in mouse models of systemic lupus

erythematosus.
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Lay Language Abstract

Chemicals that can disrupt the normal effects of hormones are termed
endocrine disrupting chemicals (EDCs). Estrogenic EDCs promote or
suppress the ability of estrogen receptors to carry out normal functions
within the body. Normal immune system functions require a fine balance of
inflammatory and anti-inflammatory cellular responses. This delicate
balance is a prime target for dysregulation by EDC exposure. Autoimmune
diseases, such as systemic lupus erythematosus, are characterized by a
loss of immune tolerance to ones’ own cells and tissues. There is a lack of
knowledge surrounding the immunomodulatory effects of a commonly
prescribed EDC, 17a-ethinyl estradiol, especially as it pertains to
autoimmune disease patients. The aim of this dissertation work is to
investigate the immunomodulatory effects of exogenous EDC exposure in
mouse models of SLE. We found that MRL/Ipr mice fed a diet devoid of
phytoestrogens had reduced kidney disease and immune-complex
deposition and had augmented cytokine response and epigenetics in LPS-
stimulated splenic leukocytes compared to mice fed a diet high in
isoflavones. We next compared the immunomodulatory effects of chronic
pharmacologic dose exposure to 173-estradiol or EE, and found that while
both estrogens have similar effects on innate immune cellular responses,
EE has distinct effects on T cell population subsets, cytokine production,
gene response and epigenetic alterations in female NZB/WF1 mice. Finally,
chronic low-dose oral exposure to EE exacerbated clinical signs of kidney

disease and suppressed the normal response of toll-like receptor 9 in



MRL/lIpr mice. Overall, we have found that chronic exposure to
environmental estrogenic EDCs exacerbates lupus nephritis and alter an

already dysregulated immune system in genetically susceptible individuals.
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