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esponse to comment on “Characterization of maternal transfer
f decabromodiphenyl ether (BDE-209) administered to preg-
ant Sprague-Dawley rats” by Biesemeier et al.

We appreciate Biesemeier et al.’s comment regarding our
ublications on the characteristics of maternal transfer of decabro-
odiphenyl ether (BDE-209) and we welcome the opportunity to

espond to their questions below.
The commercial product of decabromodiphenyl ether (BDE-

09) is a typical mixture of BDE-209 (≥97%), nonaBDEs
BDE-206, BDE-207, BDE-208, ≤3%) and traces of octa-BDEs [1].
n our study the used BDE-209 product was purchased from
okyo Kasei (Tokyo, Japan), whose purity is given as >95.0%
GC) on the company’s website (available at: http://www.tci-
siapacific.com/catalog/D1388.html). To learn more detailed infor-
ation of the congener’s content in the product, its components in

exane solution were analyzed and quantified by GC/MS during our
tudy. And then the purity of BDE-209 was determined. Our results
howed that the commercial product was composed of 98.6% of
DE-209, 0.4% of BDE-208, 0.7% of BDE-207 and 0.3% of BDE-206.
race of octa-BDEs was also detected but below the quantification
etection limit. So in our article the purity of BDE-209 was given
s >98% [2].  In addition, we also noted that the purity of >98% BDE-
09 in this commercial product has also been reported by other
esearchers [3,4].

Another concern of Mr.  Biesemeier et al. is the photolytically
nduced debromination of BDE-209 during sample preparation.
ince it is expected that the photolysis of BDE-209 might occur in
he environment, some precautions were taken for the samples to
void from light during our experiments. The samples were covered
ith aluminum foil and kept in the dark place when the samples
ere temporarily stored. Direct light irradiation to the samples
as avoided during the sample treatment. Under these conditions,
o significant debrominated congeners of BDE-209 were observed

or the quality control samples in which the analytical standard
f BDE-209 was added. Only trace of nona-BDEs was  found, how-
ver, all of them were below the quantification detection limit.
n addition, it has been shown that BDE-209 can be metabolized
o less brominated BDEs and other metabolites in the organisms
5–7]. nona- and octa-BDEs, hydoxy/methoxy metabolites contain-
ng five to seven bromine atoms and hydroxylated octa-BDE were
haracterized as the metabolites of BDE-209 by rats [8–10]. So,
e consider that nona- and octa-BDEs in the dosed rats are from

he metabolism rather than from photochemical degradation of
DE-209.

As for the comment that accumulation of more BDE-209 will
ccur under the repeated exposure conditions, we  mean that
lthough the half-life of BDE-209 in rats was estimated to be rel-

tively short, the repeated exposure can still lead to a significant
ccumulation of BDE-209 in rats. Since the scenarios of repeated
xposure to BDE-209 can be found in the realistic environment,

890-6238/$ – see front matter ©  2011 Elsevier Inc. All rights reserved.
oi:10.1016/j.reprotox.2011.10.006
the toxicokinetics and its effect under this condition should be con-
sidered for the risk assessment of BDE-209. Based on the changes
of BDE-209 plasma concentrations, Biesemeier et al. [11] claimed
that steady-state plasma concentrations of BDE-209 were achieved
within 14 days, however, apparent differences of plasma concen-
trations can still be observed between their used dosages and
sampling intervals. For example, in the case of their used dosage
of 100 and 1000 mg/(kg day), BDE-209 plasma concentrations in
dams were 2299 ± 759 and 1457 ± 394 ng/ml, respectively, after
8 h after dosing on GD 20 with CO as the vehicle (Supplemental
Table S6). For the case of the same dosage, 100 mg/(kg day), for
example, an increasing trend can be seen from the plasma concen-
trations in dams up to 8 h after dosing on GD 20 with CO as the
vehicle and the plasma concentrations at 4 and 8 h after dosing
were 2011 ± 440 and 2299 ± 759 ng/ml (Supplemental Table S6),
respectively. In our study after the dams were exposed for 14 and 18
days the concentrations of BDE-209 in dam’s blood were 701 ± 63
and 501 ± 131 �g/g lipid weight, respectively. So, our results were
comparable to those of Biesemeier et al. [11]. However, it should
be also pointed out that the contents of BDE-209 were expressed
as ng/ml plasma in the study of Biesemeier et al. [11] whereas the
lipid weight-based concentrations were used in our study. Addi-
tionally, although Biesemeier et al. [11] thought that there had a
steady state for the repeated exposure to BDE-209, the exact time
when the steady state achieved was not given due to only data on
GD 20. In our paper the concentrations of BDE-209 were increased
from GD 15 to 21 (7–14 days exposure), which maybe reflected the
process that BDE-209 was achieving the steady state during preg-
nancy. So, detailed information on the pharmacokinetics would
be required for determining the exact time to achieve the steady
state.

We acknowledge that no adverse effects of BDE-209 on neu-
robehavioural endpoints have also been reported in the literatures
[12–14],  however, a comprehensive review of the neurotoxicity
of BDE-209 is beyond the scope of our paper. The purpose of our
paper was to exhibit the presence of BDE-209 and its metabolites
in both maternal tissue and fetus whole body, and their change
tendency during pregnancy and lactational period. The documents
about the adverse effects of BDE-209 were cited as the exam-
ples of the biological effects caused by BDE-209, and we want
to emphasize the important relationship between these chemi-
cal data of maternal transfer of BDE-209 and/or its metabolites
and their possible biological effects. Certainly, complete infor-
mation of toxicoketics and the biological effects (adverse and
no adverse evidence) is needed in the health risk assessment of
BDE-209. In addition, since a final conclusion has not yet been
made on whether BDE-209 is a developmental neurotoxicant, that
BDE-209 is transformed in the environment or in the human

body to lower brominated PBDE of potentially greater human
toxicity (and developmental neurotoxicity) needs to be further
investigated [15].

dx.doi.org/10.1016/j.reprotox.2011.10.006
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