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Flame retardant linked to altered thyroid
hormone levels during pregnancy

June 21 2010

Pregnant women with higher blood levels of a common flame retardant
had altered thyroid hormone levels, a result that could have implications
for fetal health, according to a new study led by researchers at the
University of California, Berkeley.

"This is the first study with a sufficient sample size to evaluate the
association between PBDE flame retardants and thyroid function in
pregnant women," said the study's lead author, Jonathan Chevrier, a UC
Berkeley researcher in epidemiology and in environmental health
sciences. "Normal maternal thyroid hormone levels are essential for
normal fetal growth and brain development, so our findings could have
significant public health implications. These results suggest that a closer
examination between PBDEs and these outcomes is needed."

PBDE:s, or polybrominated diphenyl ethers, are a class of organobromine
compounds found in common household items such as carpets, textiles,
foam furnishings, electronics and plastics. U.S. fire safety standards
implemented in the 1970s led to increased use of PBDEs, which can
leach out into the environment and accumulate in human fat cells.

Studies suggest that PBDEs can be found in the blood of up to 97
percent of U.S. residents, and at levels 20 times higher than those of
people in Europe. Because of California's flammability laws, residents in
this state have some of the highest exposures to PBDEs in the world.

"Despite the prevalence of these flame retardants, there are few studies
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that have examined their impact on human health," said the study's
principal investigator, Brenda Eskenazi, UC Berkeley professor of
epidemiology and of maternal and child health. "Our results suggest that

exposure to PBDE flame retardants may have unanticipated human
health risks."

The new study, to be published June 21 in the journal Environmental
Health Perspectives, is the second study to come out this year from
Eskenazi's research group linking PBDEs to human health effects.
Eskenazi was the principal investigator on the earlier study that found
that women with higher exposures to flame retardants took longer to get
pregnant.

In the new study, the researchers analyzed blood samples from 270
women taken around the end of their second trimester of pregnancy. The
women in the study were part of a larger longitudinal study from the
Center for the Health Assessment of Mothers and Children of Salinas
(CHAMACOS) that examines environmental exposures and
reproductive health.

The researchers measured concentrations of 10 PBDE chemicals, two
types of thyroxine (T4) and thyroid-stimulating hormone (TSH). They
controlled for such factors as maternal smoking, alcohol and drug use,
and exposure to lead and pesticides.

Analysis focused on the five PBDE chemicals that were detected most
frequently and are components of a mixture called pentaBDE. The
researchers found that a 10-fold increase in each of the PBDE chemicals
was associated with decreases in TSH ranging from 10.9 percent to 18.7
percent. When the five PBDEs were analyzed together, a tenfold
increase was linked to a 16.8 percent decrease in TSH.

The study did not find a statistically significant effect of PBDE
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concentrations on levels of T4. With one exception, all the women in the
study with low TSH levels had normal free T4 levels, which corresponds
to the definition of subclinical hyperthyroidism. The study found that
odds of subclinical hyperthyroidism were increased 1.9 times for each
tenfold increase in PBDE concentrations.

"Low TSH and normal T4 levels are an indication of subclinical
hyperthyroidism, which is often the first step leading toward clinical
hyperthyroidism," said Chevrier. "Though the health effect of
subclinical hyperthyroidism during pregnancy is not well understood,
maternal clinical hyperthyroidism is linked to altered fetal
neurodevelopment, increased risk of miscarriage, premature birth and
intrauterine growth retardation."

Exactly how flame retardants influence TSH levels is unclear, the
researchers said, but animal studies have shown that certain PBDEs can
mimic thyroid hormones.

In addition to the commercial mixture pentaBDE, octaBDE and
decaBDE have been developed for use as commercial flame retardants.
PentaBDE and octaBDE have both been banned for use by the
Stockholm Convention on Persistent Organic Pollutants, the European
Union and eight U.S. states, including California, but they are still
present in products made before 2004.

The production of decaBDE by major manufacturers is scheduled to be
phased out in the United States by 2013. However, pentaBDE and
decaBDE are being replaced by new brominated and chlorinated
compounds whose impact on human health is not yet clear, the
researchers noted.

More information: The study is available for free online:
ehponline.org/article/info:doi/10.1289/ehp.1001905
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