
VU Research Portal

Environmentally relevant chemical disruptors of oxidative phosphorylation in Baltic
Sea biota
Dahlberg, A.K.

2015

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Dahlberg, A. K. (2015). Environmentally relevant chemical disruptors of oxidative phosphorylation in Baltic Sea
biota: Exposure and toxic potentials. [PhD-Thesis – Research external, graduation internal, VU Vrije Universiteit
Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 23. May. 2023

https://research.vu.nl/en/publications/2eeb8366-93f2-44a6-8311-7229d975fc47


 

Abstract 

This thesis focuses on toxicity and occurrence of hydroxylated polybrominated diphenyl ethers 

(OH-PBDEs) in Baltic Sea biota. The aims were to assess OH-PBDEs potency for disruption of 

oxidative phosphorylation (OXPHOS) and determine their and related compounds exposure in 

Baltic blue mussel, herring and long-tailed duck. A method for analysis of OH-PBDEs in herring 

and long-tailed duck plasma was also evaluated. 

Relevant OH-PBDEs were tested in vitro for OXPHOS disruption, using a classic rat 

mitochondrial respiration assay and a cell mitochondrial membrane potential assay. All 

compounds were found to disrupt OXPHOS either by protonophoric uncoupling and/or via 

inhibition of the electron transport chain. 6-OH-BDE47 and 6-OH-BDE85, were identified as 

particularly potent OXPHOS disruptors. Strong synergism was observed when OH-PBDEs were 

tested as a mixture corresponding to what is present in Baltic blue mussels.  

Baltic blue mussel is main feed for several species of mussel feeding sea ducks which have 

decreased dramatically in numbers. To assess long-tailed ducks exposure to brominated 

substances, liver tissue from long-tailed ducks wintering in the Baltic Sea and blue mussels were 

analysed. The result confirms that long-tailed duck are exposed to OH-PBDEs via their diet. 

However, low concentrations were found in the duck livers, which suggest low retention of these 

compounds despite daily intake. How the nutritional value of blue mussels as feed for sea ducks 

are affected by OH-PBDE exposure still needs further studies. Other species of sea ducks 

foraging on Baltic blue mussels during summer months can also be more exposed due to 

seasonal variation in primary production. 

Herring sampled in the Baltic Proper and Bothnian Sea, were found to contain OH-PBDEs and 

high levels of their methylated counterpart, MeO-PBDEs. As demethylation of MeO-PBDEs is 

known to occur in fish, MeO-PBDEs may pose as additional source for more toxic OH-PBDEs 

in herring and their roe. 

 

 

 

 


