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1. We have developed profiles for model compounds

_ E2, and ZM 189,154 (estrogen and estrogen
Science estion . P N - + . Model antagonist) and a mix of the two.
Gene Expression Studies: Exposure with EE2 and ZM and a mix of EE2 + ZM: 48 h exposure The Mass Balance 2. Exposure of male FHM to EE2 and ZM 189,154 for
21 days showed significant changes in GSI,
s D — . ) . lesticular morphology  and  secondary  sex
The objective of this study is to develop a computational Molecular level processes A “Black Box” Conceptual e B LA e LEW i e characteristics but only at the highest dose — 50
model to evaluate molecular and protein biomarkers in in the HPG axis Model - EEmmmgtion ng/L.
relation to reproductive dysfunction i fathead minnows 3 We have developed a simplified physiologically
exposed to_environmental estrogens. The model will (sain | [ based (PB) model to describe the pharmacokinetics
incorporate a number of biochemical endpoints along the —— ety of EE2, steroid hormones (eq., E2 and T), and
hypothalamic-pituitary-gonadal axis, direct evaluation of ! - - . iemnediales
physiological changes and reproductive endpoints and the Gene expression profiles - liver 3 ‘;;sgfhgaelm:ma 'AV:;I“L onr:::;l I:;z?:ﬁ::f:;s in the
pharmacokinetics of the contaminants. -

m;'v’-ﬂ'ﬂ‘“ - Foia Gt = Ry
We are testing the hypotheses that (1) genomic and proteomic -
biomarkers will be diagnostic of the biological effects of
environmental estrogens and  (2) that they will provide
insightful understanding of the mechanisms of action that will
relate specifically to reproductive endpoints in FHM.
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Impact and Outcomes

1. Use of a molecular approach to gain insight into
processes occurring at the level of individual fish

F = volumetric flow

R = rate of consumption (e.g., (gene expression, protein synthesis and physiological
Specific Questions: metabolism or binding) or a endpoints) and those occurring at the population level
«Is an exposure to a strong estrogenic compound the same rate of Pr(_]duction preceded (re!)ruduml\{e U\f‘CUmE)- ‘
as to an equivalent dose of a weak estrogenic compound? Are 4 by a “+" sign 2. This work is highly relevant to recent and ongoing
the same biochemical pathways activated?

t=time decisions and activities regarding remediation at
+ Can we use gene expression patterns to determine the superfund sites contaminated by EDCs.
class of compound to which an animal is exposed? I 3. Risk assessment requires an understanding of the
+ Do individual compounds have specific gene expression L longterm impacts of exposure to EDCs and related
patterns? chemicals on fish inhabiting rivers and lakes.
« Canwe develop a computational model to integrate gene

expression pathways, synthesis of specific proteins and their e ——
activities, and specific reproductive endpoints?

Phenotypic Anchoring Experiments: 21 day exposures
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EE2 measurements for model 1. We continue to analyze data for trenbolone and
Changes in the number of tubercles flutamide exposu:es and then apply information to
L. . L isti Mass Spectrometry Quantification of EE2 exposure to zearalenone.
Research Goals .. Gonadosomatic index uSecondary Sex Characteristics ) . 2. We continue to perform 21-day exposures to obtain
* - : Tissue extraction method . data on phenotypic changes.
Research goals: g2 Cor}tml Male Zos Tissue sample with EE2 3. We continue to refine the PB model with new data
= = . § |2 - from our project — getting input from various

= We will determine dose-response characteristics in the low- & g Tissue + MEOH i3 measurements including plasma E2, and 11-KT.
dose region and determine sensitive in vivo end-points. g i | 1 4 Work is in progress to integrate gene and protein
+ We will determine gene expression and proteomics profiles L Male treated with 50 ng/L EE2 s “’ Envi - T | / Quantitation standard expression into the model
for chemical classes of interest — including estrogens, o o Column .
androgens and their antagonists — and determine their Control - veh. 2 0 Y

§ " Spermatogenic activity of testis Contral Veh. 2 10 50
potencies. Control EE2, ng/L pel e ity

Control EE2 ng/L Methylation
+ We will develop a computational model to integrate the . . ) .
data Testicular Histology Verification of gene expression silica ' -
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