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TORONTO—Concentrations of
a potentially toxic class of
substances used in flame re-
tardants, polybrominated
diphenyl ethers (PBDEs), are
three times higher in women’s
breast milk in Canada than in
the U.K. and Germany. But re-
searchers say the Canadian
levels are still lower than
those in the United States,
where PBDE contamination
levels now double every 5
years, according to environ-
mental chemist Ronald Hites
of Indiana University, Bloom-
ington. The new data were
presented at a conference*

here last week.
Although human health ef-

fects have not been demon-
strated, PBDEs are persistent organic pollu-
tants that bioaccumulate; they are known de-
velopmental toxins in animals. Use of some
PBDEs, typically in electrical appliances
and polyurethane foams for furniture, car-
pets, and insulation, will be banned in Eu-
rope this August. With U.S. levels now aver-
aging 35 parts per billion, Hites and others
who investigate flame retardants are urging
U.S. regulators to curtail the production of
many of the brominated flame retardant
(BFR) compounds containing PBDE. “I
don’t think the U.S. government has paid
sufficient attention,” says Hites.

The author of the Canadian survey,
Health Canada environmental chemist Jake
Ryan, says levels of PBDE in Canadian
breast milk increased sevenfold between
1992 and 2002, with concentrations rising
rapidly in Arctic communities far from any
industrial source. To Ryan, that pattern is
worryingly similar to that of PCBs and other
persistent organic pollutants before they
were banned. Underlining the impact of
such bans, Ryan says: “We’re seeing PBDE
levels continuing to rise, even as levels of
PCBs come down.”

That matches findings in a new study by
Arnold Schecter, an occupational and envi-
ronmental medicine specialist at the School
of Public Health at the University of Texas,
Dallas, reported in Toronto. By comparing
Texas blood samples banked in 1973 with
samples taken in 2003, Schecter found that
PBDE levels increased more than 70-fold be-
tween 1973 and 2003, while levels of PCBs
and dioxins and furans fell at least sixfold.

Human contamination with PBDEs first

caught the attention of Swedish researchers
in the mid-1990s. But an outpouring of re-
search since then has yet to firmly estab-
lish the extent to which the compounds
pose a human health threat, says Schecter.
“We still know very little about many of
these compounds,” agrees University of

Stockholm professor of environmental
medicine Åke Bergman. Even so, says
Bergman, several recent studies suggest
that some of the compounds are “likely to
be developmental neurotoxins.” And, in the
case of at least one BFR, Bergman says,
there is “some evidence of carcinogeni-
city.” New research results presented in
Toronto also linked many BFRs with en-
docrine pathway disruption and one with
thyroxine displacement.  

The European Union and California re-
cently banned two of the three families of
PBDE-laden BFR compounds, and regula-
tors have proposed that Canada follow suit.
Thomas A. McDonald of the California En-
vironmental Protection Agency’s Office of
Environmental Health Hazard Assessment
estimates that 15 million people in the Unit-
ed States may now have levels higher than
300 parts per billion—the level at which de-
velopmental toxicity has been demonstrated
in rats. “If humans are as sensitive as ani-
mals to PBDE-induced developmental toxic-
ity,” says McDonald, “the current margin of
safety appears low for many individuals.”

–PAUL WEBSTER

Paul Webster writes on science from Toronto.
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Cicerone Picked to Lead National Academy
Atmospheric scientist Ralph Cicerone is in
line to succeed Bruce Alberts as the next
president of the U.S. National Academy of
Sciences (NAS).

This week NAS announced that 
Cicerone, currently chancellor of the Uni-
versity of California (UC), Irvine, has been
nominated for a 6-year term beginning on 
1 July 2005. Members
will vote in December.
A write-in candidate,
although theoretically
possible, has never ap-
peared on the ballot.

“It is an enormous
honor to be nominated
for the presidency of
the academy,” says Ci-
cerone, 61. “When they
asked, I said yes, peri-
od.” Although he says
he’ll miss higher edu-
cation, Cicerone con-
fesses that “as I get old-
er, I get more enthusi-
astic about science and
its capacity to change
our view of the world.”

Trained as an electrical engineer, 
Cicerone spent a decade at the National
Center for Atmospheric Research in Boul-
der, Colorado, and came to UC Irvine in
1989, where he helped shape its top-
ranked Earth System Science program.
He was named chancellor in 1998. “We’ll
miss him, but it’s a great catch for the

academy,” says departmental
colleague and 1995 Nobelist
Sherwood Rowland.

An NAS member since
1990, Cicerone has conducted
pioneering studies of ozone de-
pletion and the effects of other
greenhouse gases on the plan-
et. He chaired a 2001 study by
the National Research Council
on climate change science and
has served on dozens of NRC
committees.

Alberts, a biochemist for-
merly at UC San Francisco, is
completing his second 6-year
term. The NAS presidency has
traditionally alternated between
the physical and life sciences.

–JEFFREY MERVIS
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PCDD/PCDF* PCB* PBDEs†

1973 serum pool

2003 serum pool
* Parts per trillion, adjusted for toxicity.
† Parts per billion (1973 levels undetectable).

Burning issue. Body burden of dioxins and furans and PCBs has

declined since their use was banned; exposure to PBDEs has

climbed steeply.

* BFR 2004, Toronto, 6–9 June 2004.

Next in line. UC Irvine’s Ralph 

Cicerone is slated to become NAS

president.
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