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Motivation 
PBDEs and EDCs 

 
 

•  Affect organism development & 
population viability 

•  PBDEs (Kuriyama et al. 2005) 
-Hyperthyroidism in cats (Mensching et al. 

2012) 
-Alter thyroid function and reduce sperm 

counts in humans (Kuriyama et al. 
2005) 

-Similarity to T4 structure may underlie 
PBDE and PCBs toxicity 

-Thyroxine important for fish mitochondrial 
function 

 Chemical &  
Engineering News 
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Motivation 
PBDEs 

•  PBDEs doubling in fish in upper Columbia River (CR) 
every 1.6 years early 2000s (Rayne et al. 2003) 

•  PBDEs adversely affecting osprey reproduction; egg 
concentrations increased rapidly in 2000s 

Steven Warnstaff 

 
 

•  PBDE widespread in lower 
CR (LCREP 2007) 

•  Urban/industrial signal in 
Salmon bodies (LCREP 2007) 

•  Goal: sample foodweb 
across sites representing a 
chemical gradient  

LCREP 2007 
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Contaminants in Fish Tissues 2009 
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Biomarkers of PBDE and EDC Exposure 
and Effects in Resident Fish 

 
•  Androgens (11-ketotestosterone) 
•  Estrogens (17β-estradiol) 
•  Blood vitellogenin 
•  Gonad size (gonadosomatic index) 
•  Gonad, kidney, spleen, liver 

abnormalities (histopathology) 

Largescale Suckers  
(Catostomus macrochelius)  

Torres et al., accepted 
Christiansen et al., accepted 

Jenkins et al., accepted 

 
•  Condition factor (length: weight) 
•  Shortening of opercula 
•  External (skin) parasites 
•  Gill parasites 
•  Sperm quality 
•  Gene expression microarray 
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Biomarkers Show Fish More Stressed 
Downstream Compared to Upstream 

kidney abnormalities 

spleen  
abnormalities 

gill abnormalities Torres et al., accepted 



Sperm Health 
Results 

•  Biomarker that differed among sites: 
– abnormal morphology, viability, mitochondrial 

membrane potential, live apoptotic cells, total 
apoptotic cells, ATP content, DNA 
fragmentation, and percent haploid testicular 
cells 

•  Correlations between contaminants (NWQL 
data) and T4, T3, VTG, sperm motilities  

•  Sub-lethal effects of xenobiotics impacting 
endocrine and reproductive axes in male 
largescale suckers 

18 Jenkins et al., accepted 
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Summary 

•  Fish tissue contaminant concentrations increase 
moving downstream – levels are of concern for 
subsistence fisher populations based on ALRs 

•  Bioaccumulation/biomagnification was observed for 
PBDEs 

•  Biomarkers show fish more stressed downstream 
sites relative to upstream (some statistically 
correlated to measured toxics) 

•  Gene expression microarray identified 76 genes 
with expression patterns correlated with hepatic 
tissue contaminants 
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