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• only a fraction of the total metal concentration in an organism is bioavailable 
(metabolic processes, toxic effects) while the rest is detoxified

• within cells, metals are distributed across different compartments - bioavailable 
fraction - metals bound to organelles and the cytosol

• the subcellular distribution of metals has been studied in the fish liver, gills, and 
gonads, while there are no studies on the intestine

• previous studies on the fish intestine have mostly reported total metal 
concentrations

• the aim of this study - for the first time determine the distribution of metals among 
subcellular fractions of the fish intestine using differential centrifugation procedure

The subcellular distribution of metals 



• sampling in autumn 2021

• Intestinal tissue of 4 
individuals from each 
location

Methods



Subcellular fractionation

Giguere et al. 2006 Khadra et al. 2019 Urien et al. 2020
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• digestion with HNO3

overnight, 3.5 h on 85 °C 
• concentrations of Mn, 

Fe, Cu, Zn, Se, Rb and Sr 
measured in each
fraction by ICP-MS

metal sensitive fraction
biologically 
detoxified 
metals
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• the first data for the intestinal tissue of brown trout

• no significant differences between sampling sites

• all elements - higher percentages in S5 fraction (cellular debris and
nuclei) compared to the literature data – tissue specificity, incomplete
homogenization

Conclusions



Thank you for your attention!

• Croatian Science Foundation project: Integrated evaluation of aquatic organism responses to 
metal exposure: gene expression, bioavailability, toxicity and biomarker responses 
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