KRISTINA VOLKOVA was born in 1985 and has a one-year Doctoral Dissertation
Master’s degree in Molecular Cell Biology from Sédertorn
University, where she also studied Science Journalism. She
is interested in environmental pollutants, and is intrigued

by the complex function of the brain.

Fishy Behavior

Persistent effects of early-life exposure
to 17a-ethinylestradiol

This thesis combines Kristina’s fields of interest and
studies the effects of exposure to the synthetic estrogen
17a-ethinylestradiol (EE2), on behavior in fish. EE2 is
the main component of oral contraceptives and is released into the aquatic
environment through sewage treatment plants, agriculture and industries,
consequently exposing aquatic animals. This thesis describes how exposure
to low, environmentally relevant concentrations of EE2 during development
causes increased anxiety in zebrafish and guppies later in life. These effects
on behavior not only persist after a long recovery period in clean water, but
are also observed in their unexposed progeny. In guppies, increased anxiety
was observed in two consecutive unexposed generations, demonstrating
transgenerational inheritance of a behavioral phenotype induced by an envi-
ronmental contaminant. This is of high significance for the evaluation of the
toxicological risk of EE2 in aquatic environments.

To further study the mechanisms behind the persistent behavior changes,
RNA sequencing of the brain transcriptome was performed in adult zebra-
fish exposed to EE2 during development. Functional analysis revealed that
in female brains, EE2 had significant effects on pathways connected to the
circadian rhythm, immune system, lipid transportation, heme biosynthesis and
degradation, cytoskeleton and motor proteins. In male brains, the largest tre-
atment effects were observed on pathways related to cholesterol biosynthesis,
immune response, synaptic function, DNA repair and heme biosynthesis and
degradation. Circadian rhythm and cholesterol biosynthesis have previously
been associated with anxiety, and might be possible candidate pathways to
connect the observed behavioral phenotype with transcriptome alterations.
This study represents an initial survey of the brain transcriptome after long-
term recovery from developmental exposure to an estrogenic compound.
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