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Landfills Make Mercury More Toxic

Mercury, a nerve poison, is a major in-

gredient in many products—(rom ther-
‘mometers and fluorescent bulbs to bat-
terles and old latex paint. A new study
finds that landfil disposal of such prod-
ucts can chemically alter the mercury in
them, not only rendering it more toxic
but also fostering its re-

lease into the air I

Although even mercury §
in its elemental form is
toxic,its most poisonous
embodiment 15 methyl
mercury, the result of a
chemical modification by
bacteria (SN: 39/91, p. 152).
The finding of such a
process in landfils under-
scores the importance of
ensuring that_mercury
doesn't enter the munici-
palwaste stream, says
study leader Steve E. Lindberg of Oak
Ridge (Tenn.) National Labotatory.

“The decomposition of interred landfill
wastes creates methane. Some Jandil
‘managers burn the gas in flares as it exits
pipes atop the waste field. Most managers,
however, merely veat the gas—and any
contaminants it may carry—into the air

Two years ago, Lindberg’ team found
methyl mercury in the water vapor that
condensed out of the gas emanating from
aFlorida landiill. Concentrations were at
Teast 100 times those typically scen in
water. The finding made sense; Lindberg
recalls:In wetlands, rescarchers had pre-
viously identlfied Certaln bacteria that
‘methylate natural, inorganic mercury de-
rived from minerals. This same family of
microbes resides n landils

However, methyl mercury comes in
two forms—mono-and dimethyl-mercu-
ry—with the latter being the more toxic

“To probe which form is made in landiils,
Lindberg and his coworkers collected
gases destined for flaring. In the August
ATMOSPHERIC ENVIRONVENT, they repor find-
ing some 50 nanograms of dimethyl mer-
cury per cubic meter of landiill gas.

“That “is higher, by a factor of 30 or 40,
than concentrations of total mercury in
ambient air” Lindberg notes, and it's at
least 1,000 times that of any dimethyl-
mercury concentration ever recorded in
open air. His team also detected lower
concentrations of the less volatile mono-
methyl mercury in the landiil ga.
Although chemists had ~detected
methyl mercury in air and rain, “nobody
had been able to demonstrate where it
comes from,” notes John WM. Rudd of
the Winnipeg (Manitoba) Freshwater In-
stitute, part of Canada’s Department of
Fisheries and Oceans. The new study of-
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fers “the first real evidence that landiills
might be a major source," he says.

Some 60,000 US, children are born each
year with developmental impairments.
riggered by fetal exposure to methyl mer.
cury, usually as a result of their moms,
having eaten tainted fish (SN: 7/29/00,

While open landiils (left) may expose wildlife directly 1o poisonous of
mercury, closed landiis can vent tainted gases through pipes (right).

». itdoesn't get methylated, mercu-
ry doesn't get into fsh,” observes Edward
Swain of the Minnesota Pollution Control
Agencyin St Paul,

To limit the rain of mercury from hu-
man activities, regulators have focused
on curbing emissions of inorganic mercu-

ry from coal burning. However, Lindberg
notes, although chemists assumed that
mercuiry could become methylated in the
air, they couldn’t show it.

Now, Swain posits, a “shilt in para-
digms” may be in order. He says that send-
Ing mercury-containing wastes to land-
fills may essentially be
spoondeeding copious.
amounts of the toxicant
to methylating bacteria,
which then cough the
injurious forms into air.

The new findings
point 10 the need to in-
ventory emissions by
land(ills—especially
the older ones, which
hold the richest stores
mercury-tainted
wastes—says Frank
Diltri of Michigan State
/s Institute of Water Research

Univers
in East Lansing,

Lindberg plans to embark on such an
inventory. He says that the new data also
suggest a need for technologies to cap-
ture methyl mercury from landiils before.
it can enter the atmosphere, —. Raloff

Have a heart: Turn on just a single gene

ere’ no single gene for being ind, but
there seerns to be one for being heartless

Alone gene.appears toact as the master
switch in embryonie heart formation, re-
searchers report n the June 29 Cets. When
mutated, the gene makes an mpaired ver-
sion of its protein, which fails to turn on
other heart genes, 50 0o heart forms.

“There has been intense interest n iden-
tifying genes responsible for heart forma-
tion,”says Erie N. Olson of the University of
Texas Southwestern Medical Center in Dal-
las, The attention stems from the frequen-
<y of birth defects involvingthe heart and
the poorability of the adult heart to regen-
erateafter damage (see story on page 13)

Olson and his team sef out to find a
gene that kicks the heartgeneration
process into. motion. “Specifically, our
greatest hope was that we would find a
master gene:” says Olson

nstead of Jooking [or the gene in the ab,
Olson went to the library—the gene i
brary, that s, He and his colleagues at UT
Southwestern and the University of Ari-
zona College of Medicine in Tucson hunt-
d through mouse- and humar-genome
databases in search of DNA sequences re-
sembling genes already known to function
inthe heart.

They found about 20 novel sequences
that fit their criterion. Then, they experi-
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‘mented with mice to find out whether any
of the sequences encoded proteins active:
in the heart. The most promising one en-
coded a previously unknown protein that
homed in on a gene region already known
t0be packed with heart-muscle and skele-
talmuscle genes and guided the cells pro-
teinproduction machinery to that site

“The team named the newly identified
protein myocardin, after the word for heart
muscle. To testts importance, Olson and
his team injected an impaired version of
the gene Into frog embryos before the frst
heart cells had formed. In most cases,
other genes encoding heart proteins never
tumed on. The researchers believe that the
gene produced large numbers of bad
opies of myocardin, drowning out the
frog’s normal signal for heart formation

Robert J. Schwartz of Baylor College of
Medicine in Houston calls this work in-
eredibly exciting and important.” Schwartz:
works with other genes involved in heart
formation, but he says that Olson’s team
has discovered what appears to be the
rigger or the other heart genes,

“This gene may, however, work in syn-
ergy with several other important genes,
Schwartz speculates. He notes, “Just as
there are multiple ways to skin a cat,
there are multiple ways lo regulate
genes.” —. Netting
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