Polybrominated Diphenyl Ethers Measured in Serum of Children Enrolled In the HOME Study
Sj0din A', Jones R', Vuong AM?, Stapleton HM?, Yolton K*, Lanphear BP’, Chen A?

!Centers for Disease Control and Prevention (CDC); National Center for Environmental Health; Division of
Laboratory Sciences; Organic Analytical Toxicology Branch; 4770 Buford Hwy NE, Atlanta, GA 30047 USA,
asjodin@cdc.gov; “Department of Environmental Health, University of Cincinnati College of Medicine,
Cincinnati, Ohio, 45267, USA. *Duke University, Durham, North Carolina, 27708, USA; *Cincinnati Children’s
Hospital Medical Center, Cincinnati, Ohio 45229, USA; BC Children’s Hospital Research Institute and Faculty
of Health Sciences, Simon Fraser University, Vancouver, British Columbia, VSA 1S6, Canada.

Introduction

Polybrominated diphenyl ether (PBDE) serum concentrations are higher during childhood than during adulthood
in the United States”” and Australia,” most likely because of children’s hand-to-mouth-behavior. It has been
shown that decrease in PBDE concentrations observed as the child ages, is more related to age than to changes in
body weight;> supporting the assumption that hand-to-mouth behavior plays an important role in explaining the
exposure to PBDEs at a young age. On the other hand, changes in serum concentrations of polychlorinated
biphenyls (PCBs) are better explained by changes in body weight as the child ages; suggesting that other routes
of exposure, such as the diet are of greater importance for PCBs than for PBDEs.

Materials and methods

We enrolled pregnant women between 2003 and 2006 (n=468) in Cincinnati, Ohio, United States, and followed
their children to eight years of age.* Serum samples were collected and analyzed for PBDEs, PCBs, and
organochlorine pesticides during pregnancy (16 or 26 weeks, n=437) and at child age one year (n=120), two
years (n=95), three years (n=95), five years (n=169) and eight years (n=199) using established methods.” We
also collected indoor dust samples in children’s homes at the one, two and three-year using established methods.
We collected dust samples from the main living room of each housing unit using a high-volume small surface
(HVS4) sampler equipped with a dust collection bottle (CS3, Inc., Sandpoint, ID). We used a questionnaire to
collect information about dietary habits, time spent in the home and observational measures such as home
cleaning habits, and body measures for calculating body mass index (BMI).

Results and discussion

We analyzed dust collected on floors for 2,2°,4,4’-tetrabromodiphenyl ether (BDE-47), 2,2°,4,4’ 5-pentaBDE
(BDE-99), 2,2°,4,4°,5,5’-hexaBDE (BDE-153), 2,2",3,4,4",5",6-HeptaBDE (BDE-183), and decaBDE (BDE-
209). Serum measurements included the congeners measured in dust and six additional PBDE congeners, PCBs
(n=24) and organochlorine pesticides (n=9). We categorized the floor surface in the main activity room as hard
(wood, linoleum or tile) or carpeted. A trained inspector categorized cleaning habits as “appears clean” or “less
clean”. There were no significant differences in dust concentrations in the first through third year samples by
surface. There was, however, a significant difference in dust concentrations of BDE47 between the two cleaning
habit categories in the carpeted homes (p<0.05, t-Test, Figure 1).

Childrens’ serum PBDE concentrations were correlated (Spearman rank order correlation test; p<0.05) with
home dust concentration for BDE47 (year one, two, and three), BDE99 (year one and three), and BDE153 (year
one and three) suggesting that floor dust is a source of exposure for children (Figure 1).

The median child serum concentration increased from birth to a peak at one year of age, assuming that, at birth
the child had a serum concentration equivalent to their mother’s serum concentration during pregnancy. After
one year of age, the median concentration decreased throughout the study period. An increasing serum
concentration from birth followed by a declining concentration is consistent with ingestion of indoor dust
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through hand-to-mouth behavior in toddlers. This finding is further supported with the observed correlation
between indoor dust and serum concentrations.

The pentaBDE technical product containing the PBDE congeners examined for this study was phased out in the
United States in 2004. Further studies are needed to investigate whether the phase-out may affect exposure to
PBDES among children born a decade after the phase-out; such an investigation should include homes
constructed prior to and after the phase-out of the pentaBDE product in the United States.

Acknowledgements: This work was supported by grants from the National Institute of Environmental Health
Sciences and the US Environmental Protection Agency (NIEHS P01 ES11261, R01 ES020349, R01 ES 024381,
RO1 ES014575, T32ES010957, P30ES006096; EPA P01 R829389). The findings and conclusions in this report
are those of the authors and do not necessarily represent the official position of the Centers for Disease Control
and Prevention (CDC). Use of trade names is for identification only and does not imply endorsement by the
CDC, the Public Health Service, or the US Department of Health and Human Services.

Figure 1. Geometric mean dust concentration (ng/g dust) of BDE47 in homes combining data from home vissits
at childs age 1, 2 and 3 years of age stratified by carpeted main living room and hard surface floor types (wood,
linoleum or tile) and homes that appeared clean vs. not as clean. The difference between observed cleaning
within the carpeted homes was statistically difference (p<0.05, t-Test using log10 transformed data).
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Figure 2. Correlation of BDE47 home dust concentration vs. child serum concentration at one year of age. The
correlation was significant (p<0.05, Spearman rank order correlation test).
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Figure 3. Median and 25th and 75th percentile serum concentration at child ages one through eight years and
their mothers during pregnancy (16 or 24 weeks of pregancy).
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