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The common asteroid Asterias rubens is a widely distributed species in the NE Atlantic, both
geographically and bathymetrically (from 0 to 650 m depth). It is a top-predator species, feeding
mainly on filter-feeders, and it forms stable, sedentary and abundant populations. It has also been
shown to efficiently accumulate metals [1,2,3]. These facts suggest that it could constitute a valuable
bioindicator of metal contamination. However, few studies have investigated bioaccumulation in A.
rubens using realistic metal concentrations. Here, biokinetics were investigated using radiotracer
techniques in order to (1) study contaminant concentrations representative of those normally
encountered in the marine environment and (2) further assess the value of A. rubens as a sentinel
organism for identifying and monitoring metal contamination in the environment.

Seven radiotracers were selected: 54Mn, 5 7Co, 65Zn, 1 1 O mAg, 109Cd, 1 3 4Cs, 2 4 1Am.
Bioaccumulation was followed in asteroids of the same size class (radius length: 4 ± 0.5 cm) exposed
for 32d via sea water or for 48h through the food (mussels Mytilus galloprovincialis previously
exposed to the tracers for 35d). Depuration was followed by maintaining the same exposed asteroid
individuals under non-contaminating conditions for 63 and 70d, respectively.

When A. rubens was exposed to the tracers via sea water, only Ag and Cs displayed
saturation kinetics over the duration of the experiment. These kinetics were characterized by a
steady-state whole-body concentration factor (CF) of 336±10 for Ag and 4.7±0.8 for Cs. All the other
elements displayed linear uptake kinetics (with whole-body CF at the end of the experiment ranging
from 18±5.2 to 485±111). Bioconcentration is body-compartment dependent: Mn, Co, Zn, Cd and
Am were more efficiently concentrated in the calcified body wall (CF up to 1320) whereas Ag and Cs
were mainly concentrated in the non-calcified body compartments (stomachs, pyloric caeca, and
gonads;CFupto2180).

Loss kinetics varied according to the element: Ag and Cs were very rapidly eliminated (with
biological half-lives -Tbl/2- °f 9 and 7 d, respectively), Mn, Co and Cd showed similar Tbl/2 (22 to
27 d), and Zn and Am displayed the highest retention times with Tbl/2 of 53 and 63 d, respectively.

On a metal load basis, the major fraction (89 to 99%) of Mn, Co, Zn, Cd and Am was found
in the body wall, whereas Ag and Cs were homogeneously distributed between body wall and pyloric
caeca (the latter ones accounted for 35 to 45% of the total activity). Element distribution remained
unchanged throughout the contamination and depuration periods.

Loss kinetics of the elements incorporated through the food (mussels) was best fitted by a
single exponential equation. These losses were more efficient than following incorpoation from sea
water; e.g. 90 to 100% of all investigated elements were lost after a 70d-depuration. With the
exception of Cs, tracer Tbl/2 w e re found to be much shorter after an exposure through the food than
after an exposure via sea water, indicating a less efficient retention of dietary metals.
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Elements showed a time-dependent body compartment distribution. Shortly after ingestion,
radiotracers were mainly (50 to 78%) found in the pyloric caeca, while 70d after feeding they were
rather homogeneously distributed among all the body compartments, indicating effective
translocation from the
pyloric caeca (these organs are the main site of food assimilation in asteroids) to all the other body
compartments of the animal.

Though food may be a significant contributor to metal contamination in A. rubens, sea water
appears to be the predominant route for metal bioaccumulation in this starfish. The results show that
A. rubens is an efficient bioaccumulator that would be able to preserve information concerning levels
of environmental contamination by metals on a time scale of months.
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