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-called “rapid” effects of steroids on sensory systems is lacking. I took advantage of the 
sophisticated sex pheromone system in zebrafish to study this system, and the male zebrafish approach 
response to the pre-ovulatory pheromone prostaglandin F2𝛼 (PGF2𝛼). Sexually mature male zebrafish 
were treated with vehicle, T, or 11-ketotestosterone (11-KT) for 40 minutes, and then immediately 
evaluated for time spent near vehicle or PGF2𝛼 administered to their test tank. Initial data suggests that 
T-treated fish spent more time near the pheromone, indicating that T may rapidly modulate this 
response in zebrafish. There were no significant differences between treatments. Further investigation, 
with higher steroid and pheromone concentrations and a slightly different experimental design, is 
underway to confirm how T and/or 11-KT modulate(s) the male zebrafish approach response to PGF2𝛼. 
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Classically, steroids have been thought to act in the body by binding to intracellular receptors and 
inducing gene transcription, protein translation and ultimately behavioral responses. However, because 
this process – termed the “genomic” mechanism due to its interactions with the genome – takes time, 
these genomic behavioral effects usually take days or weeks to appear. More recent research has 
discovered a novel non-
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Subjects 
Sexually mature male zebrafish (hatched December 2018 by the Thompson Lab, with adult fish from the 
Jackman Lab at Bowdoin College, Brunswick, ME) 



There were no significant differences in adjusted difference scores between treatment groups, 
suggesting that neither T nor 11-KT rapidly modulates the PGF2𝛼 approach response in male zebrafish. 
However, it is troubling that the control group did not show a more robust response. Based on the 
findings of Yabuki, et al. (2016), control fish should have shown a clear approach response toward the 
PGF2𝛼, but the lack of a within-group significant difference apparently refutes the claim that male 
zebrafish respond to PGF2𝛼 at all. This result could be a function of low steroid concentration, low 
pheromone concentration, or a lower response threshold in the absence of excessive following. If 
controlling for these possible confounds results in a more robust response among control fish, based on 
trends discovered in this experiment, it is likely that responses of 11-KT and T fish will become more 
robust as well. &

Concentrations for steroid treatments were determined based on previous literature. Six hour 
exposure to 3.47*10-9M T solution resulted in a four-fold increase in plasma T levels in the 3-spine 
stickleback, a cyprinid (Maunder, et al. 2007). Zebrafish have been shown to absorb 48𝜇g T from 20ml of 
water in 90 minutes (Miguel-Queralt & Hammond, 2008). The Thompson Lab previously elevated plasma 
T levels in zebrafish using both 1x10-9M and 1x10-
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