Estrogenic agents leach from dental sealant

For 30 years, dentists have used a
class of plastic resins to seal teeth from
decay-causing bacteria and to help
repair teeth that have developed cavi-
ties. Now, a new study reports that signif-
icant quantities of bisphenol A, a chemi-
cal building block of these resins, can
leach into the saliva of treated patients.

In the body, this chemical can emulate
the female sex hormone estrogen. Expo-
sure to estrogenlike agents—especially dur-
ing fetal or early postnatal development—
can trigger gender-bending changes (SN:
7/15/95, p. 44) or reproductive havoc
(SN: 1/22/94, p. 56). They may also foster
cancer in reproductive organs such as
the breast (SN: 7/3/93, p. 10).

Researchers at the University of
Granada in Spain applied about 50 mil-
ligrams of a bisphenol-A-based dental
sealant to the molars of 18 college-age
volunteers. The scientists then hardened
the material using a curing process that
links individual molecules of bisphenol A
into a chainlike polymer.

Because studies by others had shown
that such curing fails to harden all of the
bisphenol A, the Granada group looked
for leaching of this chemical or of small,
partial chains known as bisphenol A
dimethacrylate. They took saliva from
each of the volunteers before and 1 hour
after they had been treated and com-
pared the samples.

In the just-published March ENVIRON-
MENTAL HEALTH PERSPECTIVES, Nicolds Olea
and his coworkers report finding be-
tween 90 and 931 micrograms of bisphe-
nol A in the roughly 30 milliliters of saliva
obtained from each person after, but not
before, treatment. The researchers also
found some dimethacrylate in the saliva
of three volunteers after treatment. The
scientists then confirmed the estrogen-
mimicking ability of bisphenol A and
dimethacrylate in a test of human breast
cancer cells.

“This study seems very well done and
well controlled,” says Jack L. Ferracane,
chairman of biomaterials and biome-
chanics at Oregon Health Sciences Uni-
versity in Portland. However, while he
observes that “we don’t know a lot about
these resins,” he says the leaching of
bisphenol A here “seems at odds with
other studies, which don’t show this
[leaching].”

Though some of the never-cured mole-
cules “will come out,” he acknowledges,
“that happens relatively quickly and
doesn’t provide a constant source of
exposure.” So “the seriousness of this
issue seems limited,” he concludes.

“It’s premature to say that,” counters
endocrinologist Ana M. Soto of Tufts Uni-
versity School of Medicine in Boston, a
coauthor of the new study. “We have
some evidence that bisphenol A is still
leaching after 2 years.” To determine
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how common long-term leaching is, her
group has collected 6-month follow-up
samples of saliva.

Soto notes that dental resins also wear
away in time and are ingested. While
there are no data on how much of this
material crosses the stomach lining and
enters tissues, “this is something that
should be studied,” she maintains.

Frederick S. vom Saal of the University
of Missouri-Columbia agrees. Though the
Granada study indicates that it takes
10,000 times as much bisphenol A to elicit
the same effect in human cells as the
body’s natural estrogen, his work indi-
cates that such cell culture studies under-
estimate the potency of this estrogen
mimic.

Much estrogen in the body is bound to
blood proteins and cannot enter cells.
Vom Saal’s recent experiments with cells
in culture suggest that bisphenol A does
not bind to these proteins as well as
estrogen does. So proportionally more
bisphenol A would be available to inter-
act with cells.

“Our studies show that estrogens
operate at a trillionth of a gram per milli-
liter of blood,” he says. The bisphenol A
measured in saliva during the Granada
study is “100 million times higher than

the amount of estrogen that is biological-
ly active in the human fetus.” But as yet
there is no indication of how much
bisphenol A in saliva would actually
enter the blood.

Although fetuses are unlikely to be
exposed to bisphenol A, vom Saal wor-
ries that such environmental hormones
might cause serious, irreversible prob-
lems during other periods of develop-
ment, including puberty.

Indeed, he says, based upon the
amounts of bisphenol A being reported
by Olea’s group, “I would be concerned
about the possibility of high levels of this
chemical getting into a child. And until
we learn more about its biological effects,
as a parent [ would therefore err on the
side of caution” when it comes to using
dental sealants. — J. Raloff

Toward a U.S. role at CERN'’s new collider

Tracking the par-
ticles created in
high-energy, head-
on collisions be-
tween protons re-
quires massive de-
tectors that can re-
cord particle paths

Representation of

to within a millime-
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that confines and ly measure the ener-
bends a pair of gy of these scat-
proton beams tered fragments.

inside a super-
conducting magnet
at the Large
Hadron Collider.

Physicists and
engineers have
teamed up to de-
sign and build two
such detectors for
the Large Hadron Collider (LHC), under
construction at the European Laborato-
ry for Particle Physics (CERN) near
Geneva (SN: 1/7/95, p. 4). Several hun-
dred U.S. physicists have already formed
collaborative groups to participate in
this effort.

“Our scientists are heavily involved
with their European counterparts in
determining the detailed design of both
detectors,” says John R. O’Fallon, head
of the high-energy physics division at the
U.S. Department of Energy.

Last week, officials from DOE, the
National Science Foundation, and CERN
reached agreement on the approximate
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scale of U.S. involvement in building not
only the detectors for the LHC but also
the collider itself. The agreement calls
for funding from DOE in the range of $400
million to $500 million, divided equally
between the collider and detector proj-
ects and spread out over 8 to 10 years.
The NSF contribution to detector work
would be about $80 million over the
same period.

Overall, the LHC is expected to cost
about $2.7 billion to build, and the cost
of its two main detectors would total
$1 billion.

The new agreement represents a sig-
nificant step toward putting U.S. par-
ticipation in the LHC effort on a firm
legal and financial basis. Now, it’s up to
negotiating teams to work out the tech-
nical details of how these funds would
be used.

“We think this is positive progress,
and we're very pleased to be at this
stage of the game,” says Martha A.
Krebs, director of DOE’s energy research
office. However, “we are far from fin-
ished. There are lots of issues that are
going to face us in these negotiations in
order to get the best possible arrange-
ment for the U.S.”

The LHC is slated to go into CERN’s
existing tunnel, some 27 kilometers in
circumference, which now houses an
electron-positron collider. The proposed
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