been studying other stars in search of clues to
the sun’s behavior (see sidebar). She thought
the data might yield hints of a mechanism
that could link cycle length to brightness.
Many stars, after all, show starspot cycles
similar to the sun’s. Starspots are too small to
observe directly, but for the past 10 years
Baliunas has been able to track their ups and
downs indirectly in dozens of stars, by mea-
suring the intensity of two telltale lines,
known as the H and K lines, in the stars’
ultraviolet spectra. These lines, astronomers
believe, reflect the stars’ magnetic activity.
As on the sun, more magnetic activity pre-
sumably leads to more dark spots, which
erupt when the magnetic field churns so vio-
lently that it breaks through the surface.
When Baliunas added her 10 years of data
to earlier observations stretching back 30
years, she found that the intensity of the lines
rose and fell in 10- to 15-year cycles—an

More than 5 million women in the U.S.
have endometriosis, and nobody knows why.
The disease, in which tissue from the uterus
mysteriously migrates to the abdomen, ova-
ries, bowels, or bladder, often causes internal
bleeding, infertility, and other problems.
Researchers have speculated that the disease
might be caused by menstrual blood that
flows backwards or by a developmental disor-
der, but proof hasn’t been forthcoming. Now
a study has fingered a new suspect, one with
a decidedly unsavory reputation: dioxin.

In human beings, there is evidence that
high doses of this environmental toxin cause
cancer and birth defects, and in a colony of
female rhesus monkeys in Madison, Wiscon-
sin, researchers have found that it can also
play a key role in endometriosis. According
to a report published in the November issue
of Fundamental and Applied Toxicology, 79%
of the monkeys that were exposed daily to
relatively low levels of dioxin developed the
disease; the severity of the condition in-
creased with the dosage.

The study has a lot of researchers who
study human endometriosis looking suspi-
ciously at dioxin. “This is the first big piece of
evidence that environmental toxins may be
involved in the pathogenesis of endometri-
osis,” says David Olive, chief of reproductive
endocrinology and infertility at the Yale
University School of Medicine. “It opens up
a whole new area of research.” Seven re-
search teams are already following up, in-
cluding one testing dioxin levels in the blood
of women with endometriosis. Most people
harbor dioxin traces, as a result of exposure to
pesticides in their diet, or airborne dioxin
released by certain types of waste incinera-
tion; the problem will be to see whether there
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indicator of starspot cycles. The critical clue
came when Baliunas found that the intensity
peaks were highest, indicating the most
vigorous magnetic activity and the largest
numbers of spots, during the shortest cycles.

Baliunas can’t explain why cycle length
and magnetic activity should show this in-
verse relation. But she does say the relation,
if it also applies to the sun, could provide a
physical link between the cycle length and
brightness. The Solar Maximum Mission
satellite showed that over the course of the
last sunspot cycle, the sun got marginally
brighter at times of peak magnetic activity
because of an increase in the extent of bright
regions called plages.

Climate modelers and solar physicists say
that while the results are plausible, they want
a more complete explanation of the physical
connections between changes in solar-cycle
length and brightness before they will accept

RESEARCH NEWS

that sunspots are a key to climate. So far, says
solar physicist Judith Lean of the Naval Re-
search Laboratory, the causal links are “not
rigorous enough.” And that makes her dou-
bly leery of any effort to draw conclusions
about climate change from the result. Bali-
unas “is not an expert on climate,” Lean notes.
Baliunas counters that she hasn’t attrib-
uted global warming to solar changes. She
says she’s trying to clarify, not discount, the
role of greenhouse gases in global warming.
By studying the fluctuations of other stars,
she says, “We want to get the best estimate of
the manmade influence.” And she’s readying
another response to her critics, as well. She’s
now preparing a more complete paper on
her findings, including data from a larger
sample of stars. That one, she plans to pre-
sent the old-fashioned way: to the astronomy

community.
—Faye Flam

is a dose-response rela- Fat
tionship like the one
seen in the Madison
monkeys. F
Toxicologists Sigmoid.k
are betting that the |
response is some-
what similar. “It’s
highly improbable to
me to say that humans
) . Ovary
won’t be responsive to
dioxin,” says toxicologist
Linda Birnbaum, director of the
Environmental Toxicology Division at the
Environmental Protection Agency’s (EPA)
Health Effects Research laboratory, which is
in the midst of a major review of its regula-
tions for the pollutant. .
Though the disease is now the focus of a
flurry of activity, understanding endometrio-
sis wasn’t the original goalof the researchers
studying the monkeys at the Harlow Primate
Laboratory at the University of Wisconsin,
Madison; they were interested in long-term
reproductive effects of dioxin exposure. Fif-
teen years ago they began feeding 16 mon-
keys dioxin in their diet. The initial trial
lasted 4 years, but when three of the monkeys
died of endometriosis 6 to 10 years later, sci-
entists began to wonder about a connection.
To investigate, surgery was performed on
the monkeys last year by University of Ten-
nessee surgeon Dan Martin and immuno-
logical studies carried out by University of
South Florida College of Medicine’s Sherry
Rier. “We were blown away by the findings,”
says Rier, co-author of the study. It turned
out that many of the animals with the most
severe endometriosis had been among a
group fed the highest dioxin doses every
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Did dioxin do it?
Endometriosis in this
monkey, seen as ab-
normal tissue
marked “adhesions,”
may be linked to

Probe

f-Bowel  dioxin.
day—25  parts
. per trillion (ppt).
¥ Adhesions At least 71% of
those  monkeys

had moderate to se-

vere disease, compared

to 42% of the monkeys fed

a lower dose of 5 ppt. A control

group not fed dioxin had no moderate or
severe disease.

The finding has prompted studies of di-
oxin and endometriosis at the EPA and other
places. And in Italy, University of Califor-
nia, Berkeley, epidemiologist Brenda Esken-
azi plans to look at endometriosis in women
living near a chemical plant that exploded in
Seveso in 1976. Those people have dioxin
levels within the ranges seen in the monkeys.

If studies do link dioxin to endometriosis,
it probably isn’t the only environmental con-
taminant capable of producing such effects.
Dioxin is a member of a family of chemicals
that includes several hundred polychlori-
nated biphenyls (PCBs) and polychlorinated
dibenzosuran isomers. To find out whether
other members of this family could result in
endometriosis, researchers at the National
Institute for Environmental Health Sciences
in North Carolina are testing the blood of 20
women with endometriosis for all of those
chemicals. When these projects begin re-
porting results in the next year or two, re-
searchers hope to add another conviction to
dioxin’s growing list of health crimes.

—Ann Gibbons
1373
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