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Abstract

The diffuse and invisible pollution caused by microplastic (MP) represents a current
and global concern. While the fragmentation of plastic debris into smaller particles occurs in
rivers, few data about MP effects are available on freshwater streams compared to the marine
environment. Also, still too few studies combine in situ approach with the assessment of the
effects of MP on organisms. Plastic-Loire project, funded by the urban community of Angers
Loire Métropole, demonstrates its innovation through the complementary field/laboratory
approach that aims at characterizing in situ contamination of MP in the Loire river and at
evaluating MP effects on a freshwater bivalve. Firstly, MP primary characteristics (concen-
tration, size, type, shape and colour) were determined both in sediment and in biotic matrices
(polychaetes and bivalves) sampled in the Loire, longest river in France. In parallel, the eco-
toxicity of MP was assessed on bivalves C. fluminea in laboratory. Organisms were exposed
during 21 days to field derived MP, at 4 concentrations (0.008, 10, 100 and 500 µg.L-1).
The exposure experiment was realized from an ecological realistic point of view: exposure
of organisms to MP with a shape, a composition and a range of concentration similar to
those found in the environment. While the condition index and the filtration capacity were
not impacted by a MP exposure, the measured biochemical biomarkers involved in immune
responses (CAT, GST, AchE and MDA) presented significant differences in digestive mass
and gills of the organisms according to the MP concentration.
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