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EXTENDED ABSTRACT ONLY- DO NOT CITE 
 

The parr-smolt transformation is a hormone-driven developmental process that 
is adaptive for downstream migration and seawater entry.  Recently, 
environmental estrogens such as nonylphenol have been implicated in reduced 
returns of Atlantic salmon in the wild (Fairchild et al. 1999).  Previous research 
has shown that sex steroids interfere downstream migratory behavior and the 
development of salinity tolerance that normally occurs during smolting (Madsen 
et al., 1997; Munakata et al. 2000).  The present study was designed to 
determine the endocrine pathways through which sex steroids and their agonists 
may act to affect the parr-smolt transformation. 
 
Junvenile Atlantic salmon were injected with 0.5, 2, 10, 40 and 150 ug/g 
branched 4-nonylphenol and 2 ug/g estradiol-17B during the parr-smolt 
transformation in late March and sampled 1 and 2 weeks after first exposure.  
Treatment with estradiol and 150 ug/g nonylphenol resulted in lower salinity 
tolerance after two weeks of exposure.  Plasma insulin-like growth factor I 
(IGF-I) was 30-60% lower in estradiol and 150 ug/g nonylphenol treated fish 
after 1 and 2 weeks of treatment.  Plasma growth hormone was elevated at 
intermediate doses of nonylphenol, but there was no effect of higher doses of 
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nonylphenol or estradiol.  Plasma cortisol was not affected by nonylphenol or 
estradiol.  Plasma thyroxine showed a strong dose dependent decrease in 
response to nonylphenol and estradiol after one week, but no effect after two 
weeks.  Plasma triiodothyronine was 25-60% lower in estradiol and 150 ug/g 
nonylphenol treated fish after 1 and 2 weeks of treatment 
 
The results indicate that plasma IGF-I is the likely endocrine pathway for the 
effects of estrogenic compounds on osmoregulation during smolting.  The 
thyroid axis is also sensitive to estrogenic compounds, and plasma thyroxine is 
negatively affected by nonylphenol at relatively low doses.  Thus, thyroid-
dependent processes during smolting, such as imprinting and migration, may 
also be impacted by estrogenic compounds. 
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