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Abstract
Water soluble fractions of oils (WSFs) constitute a wide range of potentially toxic compounds. A major problem has been to characterize the constituents of WSF, but 

naphthalenes, phenanthrenes and phenols are present. In addition, in some oils up to 60% of WSFs are present as unresolved complex mixture (UCM), and studies have shown 
both that some monoaromatic UCM-constituents are both accumulating in and causing toxic effects to marine organisms. In the present work Total WSF was generated and 

tested for toxicity on both Zebrafish (Danio rerio) and the copepod Calanus finmarchicus. Further fractionation of WSF was conducted, and 14 different fractions were tested for 
toxicity in a rainbow trout (Oncorhynchus mykiss) hepatocyte cultures. 
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WSF were prepared in closed, 
low-energy systems consisting 
of seawater with an oil film on 
top and a defined headspace. 
The preparation system is in 
accordance with 
recommendations set forth by 
CROSERF (Singer et al., 
2000).

Fractionation of the WSFs was 
performed on a semi-
preparative scale, using an 
Agilient LC1100 HPLC with a 
setup of two columns in series 
(Zorbax NH2 – 9.4 mm x 25 
cm and Zorbax Si – 9.4 mm x 
25 cm). Elution was performed 
using a gradient of hexane, 
dichloromethane and 
methanol.
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Raw extracts as well as 
fractions of WSF were 
analysed using gas 
chromatography with flame 
ionisation detector (GC/FID), 
coupled gas chromatography -
mass spectrometry (GC/MS), 
and coupled liquid 
chromatography – mass 
spectrometry (LC/MS).
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Bio-assisted toxicity testing of water soluble fractions
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Primary hepatocytes were isolated from male rainbow trout, seeded 
as a mono-layer culture, exposed to fractions of WSF and analyzed 
for a suite of toxic endpoints essentially as described by Tollefsen
et al. (2006). Fraction 11, which mainly consists of UCM, appears to 
be responsible for most toxic effects. 
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Zebrafish - WSF

The GeneChip® Zebrafish Genome 
Array was used to quantify 
expression of 14 900 transcripts in 
Zebrafish liver samples after 
exposure to 10% and 50% WSF 
solution for 24 and 72 hours. Marked 
responses on the AhR-CYP1A-
system was determined and verified 
by use of qPCR.. 
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Calanus finmarchicus - WSF

A suppression subtractive hybridization library was constructed from control and 
WSF-exposed (50%) Calanus specimen, and ca 1000 clones were sequenced 
revealing 189 unique ESTs. After BLAST annotation, putative names and 
functions were determined. Primers were designed and qPCR used to determine 
expression of transcripts. Induction of transcripts involved in the ubiquitin-
proteasome system were found along with a decrease in a P450 enzyme 
(CYP2C7) and an antioxidant (TrxR) (Hansen et al., in press). 


