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The marine environment is the ultimate sink for many pollutants. Some pollutants have the 

potential to structurally damage the genetic material, causing genotoxicity, which can lead to 

harmful effects in marine organisms. Not all species respond the same way and marine 

invertebrates appeared to be more sensitive to selected compounds than fish, as shown in 

Andrea Sahlmann´s PhD thesis. Also, the different invertebrate species varied greatly in their 

sensitivity.  

Any chemical that has a potential to be reactive or increases cellular oxidative stress may cause 

DNA damage, for example DNA strand breaks, in tissues and cells. Hemocytes and 

coelomocytes are invertebrate blood cells, which play important roles in gas transfer, immune 

defense and distribution of contaminants inside an organism. In one study, Andrea Sahlmann 

found that invertebrate blood cells exposed to increased oxidative stress had more and higher 

levels of DNA strand breaks than white blood cells from fish.  

The incomplete combustion of fuel coal, oil but also oil spills cause the emission of polycyclic 

aromatic hydrocarbons (PAHs) into the marine environment. High molecular weight PAHs are 

well studied with some compounds known to be highly genotoxic. Despite their abundance and 

availability to be taken up by organisms, the DNA damaging potential of low molecular weight 

PAHs is less known. In a second study, Andrea Sahlmann showed that blood cells from the 

blue mussel and common starfish were weakly affected by the low molecular weight PAH 

phenanthrene but not by dibenzothiophene. Also, blood cells from the shore crab were more 

resistant than cells from the other two species as none of the selected PAHs increased DNA 

strand breaks.  

Copper is used in herbicides, pesticides and ship paints as an antifouling. Several recent studies 

indicate that copper can cause DNA strand breaks in marine invertebrates. Copepods are small 

crustaceans found in nearly all fresh- and marine water habitats. Andrea investigated in a third 

study, whether copper induces DNA strand breaks in copepods and if the three copepod species 

may differ in their sensitivity. Although, individuals of one copepod species died, a copper-

related increase in DNA strand breaks was not observed in any species. Thus, results of that 

study could not be directly associated with a genotoxic potential of copper. Similar to above 

studies, copepod species clearly varied in their sensitivity.  

Results of Andrea Sahlmanns´ thesis demonstrate the usefulness of marine invertebrate blood 

cells as model systems in genotoxicity studies, as well as the importance of including marine 

invertebrate species in assessing potential genotoxicants, bearing in mind that species may vary 

in their sensitivity. 

 


