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Background 
An approach to gather relevant information in a common format for all available (and applied) biological 
effects indicator methods within the HELCOM region was discussed at the last meeting. The agreed template 
was provided to experts identified per indicator so that information could be gathered and shared at the next 
meeting (EN-HZ 13-2020 BE WS2 Notes, paragraphs 2.7-2.8). 
 
This information aims to support the other evaluations being carried out and build towards consensus on 
one or a consortium of approaches that could be performed in unison in the Baltic Sea region to provide a 
solid and viable assessment of Biological Effects.  
 
The document below provided the summary for the PAH metabolites indicator. 
 

Action requested 
The Meeting is invited to: 

- Review the information provided in the document and presented to the meeting 

- Use the information to support discussions on a common approach for biological effect indicators 

 

 

 

 

 

 

 

 

 

 

https://portal.helcom.fi/meetings/EN-HZ%2013-2020-782/MeetingDocuments/Biological%20Effects/Biological%20Effects%20Workshop%202-2020%20NOTES.pdf
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Proposed template for gathering detailed information on each indicator 

methodology in a common format 
Information provided here should be precise and short (please provide links to more detailed information if 

needed). 

The following sub-sections are required. 

 

Indicator name: PAH-metabolites 
 

Indicator focus:  
PAH contamination in fish 

 

Brief methodology introduction (to be presented in detail at next meeting): 
Indicator is measured in fish bile fluid. Chromatographic separation of single metabolites and 

determination with either High Performance Liquid Chromatograpy (HPLC)-Fluorescence or 

Gaschromatography with mass selective detector (GC-MS) give high quality results in terms of specifity, 

accurancy and comparability. Intercalibrations e.g. in the frame of BEQUALM showed convincing results. 

Alternatively optical methods to determine the sum of metabolites without prior separation can be used. 

The optical  methods can be compared to the chromatographic methods by using conversion factors. 

ICES Times 

39https://www.ices.dk/sites/pub/Publication%20Reports/Techniques%20in%20Marine%20Environmental

%20Sciences%20(TIMES)/TIMES39.pdf 

 

Specificity of the approach (e.g. species or substance): 
PAH metabolites measured by HPLC-MS or GC-MS are specific for PAH contamination in general and at the 

same time specific for single PAHs too. It does not interfere with other substances.  

PAH metabolites can be measured in all organisms equipped with CypP450 metabolism. Results might vary 

with species and season.  

PAH metabolites can be investigated independently from the species in all fish individuals providing about 

50µl of bile fluid. 

 

How the biological effects aspect is defined and determined (including concept and 

threshold value used): 
The amount of PAH metabolites in the bile shows exposition to PAH contamination in the water and its 

bioavailability to the fish. The toxicity of PAHs is linked to their metabolism. Toxic intermediate products 

occurring during metabolism might bind to DNA. PAH metabolites are an indirect marker for this. The 

higher the PAH contamination in the water, the higher the PAH metabolite concentration in the bile (if fish 

is not starving) and the higher the threat for the fish. 
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ICES WGBEC has defined threshold values (EAC) specific for species and analytical method based on effects 

of PAH exposure experiments to fish and larvae by linking e.g. alterations in swimming behaviour or death 

to the observed PAH metabolite concentration in the bile at the same time. 

Further on BAC values were calculated from environmental samples for several species (1-hydroxypyrene, 

chromatographic techniques) 

BAC, dab 16 ng/ml 

BAC, cod 21 ng/ml 

BAC, flounder 16 ng/ml 

BAC, haddock 13 ng/ml 

BAC, eelpout 92 ng/ml 

BAC, herring 143 ng/ml 

EAC, cod 483 ng /g 

(the units ng/g and ng/ml can be regarded as nearly the same) 

Even more threshold values are given in the reference cited below. 

ICES WGBEC Report 2013 

http://www.ices.dk/sites/pub/Publication%20Reports/Expert%20Group%20Report/SSGHIE/2013/WGBEC1

3.pdf 

 

What monitoring requirements are needed to fulfil the indicator 
The sampling should be combined with contaminant monitoring of fish for logistical reasons. During 

sampling the bile fluid can be easily collected with a syringe, store in the freezer and transported to the lab. 

A possible approach is to collect 15 fish from one site of a given sex, size range and species in a constant 

season and analyse the samples individually.  

 

National monitoring currently carried out: 
National input required, if not already in the questionnaire compilation 

Germany, Norway, Finland, Danmark …..  are using this parameter since years/decades 

 

Pros and cons of the indicator and methodology: 
The different analytical methods might be problematic to interprete at the first sight. But if only those 

results/labs would be accepted which have been running the intercalibration exercises successfully, the 

problem can be solved with conversion factors which does already exist in literature. 

 

QA is in place by e.g. BEQUALM:  

http://www.bequalm.org/documents/BEQUALM_BQPAHMET2019_%20finalreport.pdf 
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Other co-factors that have potential to influence the result/outcome: 
Extremely starving can influence the results 

 

Costs of monitoring and analysis: 
Clear separation of cost aspects (e.g. sampling, analysis, laboratory costs) and national input also required. 
As much information as possible should be supplied in this field and national variation in these values 
should be gathered if possible. As a minimum a rough estimate from known sampling or monitoring 
events/project (e.g. cost per x samples or sites, per indicator or per species) would be valuable. 
 
Excluding the sampling - cost for PAH metabolites analysis are low compared to any other chemical 
monitoring parameters. It is also low or medium compared to other biological effects technics. What you 
need is a chemical lab equipped with HPLC or GC  (cost 40.000 – 80.000€) which is standard today. The 
method itself is quick and easy and does not suffer from contamination problems during sampling/in lab or 
from a complicated sample storage. One technician can analyse 500 or more samples a year for less than 
5000€ consumables, including double measurement of all samples and all QA samples. The samples are 
quite stable. They should be stored frozen (-25°C) but they can stand bad treatment for some time.  
 

 

 

 


