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TU183 Tissue Translocation of Polystyrene Micro- and
Nanoparticles in Daphnia magna?       C. Schuer, Goethe University
Frankfurt / Dpt. Aquatic Ecotoxicology; S. Rist, DTU (Technical
University of Denmark) / Department of Environmental Engineering;
N.B. Hartmann, Technical University of Denmark (DTU) / DTU
Environment; M. Wagner, Norwegian University of Science and
Technology / Department of Biology.  The last decade has seen a surge
in research investigating various aspects of micro- and nanoplastics
originating from plastic pollution in aquatic ecosystems. Aspects include
occurrence, uptake, and potential effects in biota. Working with particles
in a laboratory setting bears its own kinds of challenges, some of which
had already been faced by researchers in the realm of nanotoxicology.
Our knowledge about biota-particle-interactions is still limited and often
based on early studies that – due to the infancy of the field – may have
deficiencies in the experimental design and quality controls. One such
example relates to the potential of plastic particles to cross the gut
epithelium and translocate to other tissues. This phenomenon has been
reported in the literature for the freshwater cladoceran Daphnia magna
and – if true – is of toxicological relevance. To substantiate the limited
available data, the aim of our study was to replicate these findings. We
exposed neonate daphnids in a number of scenarios regarding particle
concentration and exposure duration at two independent geographical
locations using animals from two separate cultures. We expanded on the
previous experiment by improving imaging through the addition of a
fructose-based-clearing followed by investigation through confocal
laserscan microscopy. We additionally applied the lipophilic dye nile
red to localize lipid droplets. This step facilitated the identification of
lipid droplets inside the tissue and could therefore associate fluorescence
detected before staining to a respective tissue. Our findings potentially
challenge previous publications that reported the translocation of both
micro- and nanoparticles. This discrepancy may be based on false-
negative results on our side or false-positive results in the earlier reports,
both potentially caused by inadequate exposure settings during the
investigative parts of the studies. We were unable to replicate these
findings implying a tissue translocation of nano- and microplastics under
conditions closely resembling those reported in the literature. This
highlights that the replication of nano- and microplastics studies is
important, especially if these have a high impact on the body of
knowledge. Our study also demonstrates that attempts of replication are
inhibited by a lack of transparency in reporting methodology and results.
We were able to adapt a fructose-based clearing protocol to the use with
high amounts of Daphnia samples.
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