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Effects of the flame retardant hexabromocyclododeca ne (HBCD) on

the early life development and metamorphosis of ech inoderms
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Early life development and thyroid hormone-dependent Sampling 1 —e— Sampling 2 —a— Sampling 3
metamorphosis of amphibians and fish were shown to be
sensitive to short time exposure of persistent organic pollutants
(POPs) [1-4]. As echinoderms have a thyroid hormone
dependent metamorphosis as well, it is hypothesized that
echinoderm early life stages may also be affected by exposure
to POPs.

Two echinoderm species were aquacultured [5], the burrowing
heart urchin Echinocardium cordatum and the sea urchin |
Psammechinus miliaris (Fig. 1). sc 10 100
Test concentration nM (Log scale)

Figure 3. Percentage of normal P. miliaris larvae exposed to HBCD (SC, 9, 25, 50, 100 nM)
from dpf 0 -16. Each data point represents the means of 3 scorings for each sampling
(duplicate) plus the standard deviation.
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Figure 1
A) Heart urchin (Echinocardium cordatum);
B) Sea urchin (Psammechinus miliaris).
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escribes the effects of the marine

The present study d effect
contaminants HBCD and PCB126 (dioxin-like compound) on | «With the newly developed test systems for early development

the early development of echinoderms. Due to the extremely and metamorphosis, it was possible to quantify the lethal and
small size of the larvae (90-600 ym) a new test method had to sub-lethal effects of toxic compounds on the development

e

be developed. echinoderm larvae.
. « HBCD induced mortality with a very steep dose response
Materials & Methods curve (NOEC 50 nM), both in the ELS test (after 13 days) as

well as in the metamorphosis test (already after 4 days of
The early life stage (ELS, Fig. 2) test was performed at 19+1°C with exposure) (Figs. 3 and 4).

0,5 larvae/ml in 500 ml test beakers (duplicate) from 0-16 days post . . . .
fertilization (dpf). Larvae were exposed to to solvent control (SC), 9, | * '4 enhanced metamorphosis, while TU_ delayed it (Fig. 5)
25, 50, 100 nM HBCD, and to SC, 0.3, 3, 30, 300 pM PCB 126. Twice | SuPporting evidence that P. miliaris and E. cordatum have a
a week half of the test volume was replaced. At 1, 6 and 13 dpf 20 | thyroid hormone (T4) dependent metamorphosis just like frogs
larvae were sampled from each beaker (20x2) into a 24 wells plate (2 (T3) [3].

larvae/well) with 2 ml of test volume. Larvae condition was scored «In echinoderm larvae PCB126 did not induce any

during 3 subsequent days. developmental effects (data not shown, tests repeated 2x), in
contrast to reports for fish and frog larvae [1,2].

Early life development stages (duration = 21 days dpf)
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Figure 2. Experimental setup of the ELS test (left) and metamorphosis test (right) o
developed for echinoderm larvae (here P. miliaris) Days post fertilization
. . i Figure 4. Survival of E. cordatum larvae exposed to HBCD [nM] from dpf 20-45 (mean+ stdev,
For the metamorphosis test (Fig. 2), larvae were reared at 19+1°C in duplicates, 15 animals per beaker). Pictures: A — healthy larvae; B — damaged
clean filtered sea water until 21 dpf. Larvae were exposed in beakers larvae (after 1 day exposure to 200 nM HBCD)
of 40 ml with 15 larvae each (duplicate) to SC, 9, 25, 50, 100, 200 nM
HBCD, to 0, 10-12,1011, 1019, 10°M thyroxin (T4), and to 0, 10, 105, —9—T4 10° @ T4 109 —d= 0 —8—TU 10* —o—TU 103

104, 103 M of the thyroid hormone synthesis inhibitor thiourea (TU).
Twice a week 10 ml of new test solution was added. Larvae were
scored 3 times per week for survival and completion of F
metamorphosis.
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Figure 5. Percentage of metamorphosed P. miliaris (picture) larvae exposed to T4 [M] and
TU [M] from dpf 20-48 (mean+ stdev, duplicates, 15 animals per beaker).
(Results from 102, 10-** M T4 and 10, 105 M TU not shown for sake of clarity).



