against top officials and, possibly, some
workers at the plant.

The 30 September incident at a nuclear
fuel processing facility 110 kilometers
northeast of Tokyo began when workers in-
advertently set off a nuclear chain reaction
by dumping a mixture of uranium oxide and
nitric acid into a settlement tank, creating a
critical mass of uranium. Three workers
were hospitalized and more than 60 others,
including three rescue workers and seven
golfers on a neighboring course, were found
to have been exposed to high levels of radia-
tion. In addition, 81 nearby residents were
evacuated for 2 days and more than 300,000
people in the vicinity were told to stay inside
for 24 hours. The runaway chain reaction
was halted after 18 hours. Early reports of
an explosion that released radioactive mate-
rial were false, officials said, and radiation
levels quickly returned to normal outside the
plant once the reaction ceased.

The most critically ill of the workers,
Hisashi Ouchi, 35, was exposed to about 17
sieverts of radiation, according to the Science
and Technology Agency’s National Institute
of Radiological Sciences in Chiba, near
Tokyo. A sievert is a measure of the total ra-
dioactive dose that factors in each kind of ra-
diation received and its energy. Normal back-
ground radiation produces a dose of about 2
to 4 millisieverts annually, and doses of more
than 5 sieverts have typically been fatal.

Ouchi was scheduled to receive blood
stem cells from his brother in a first-ever
procedure for radiation victims aimed at
restoring his lymphatic cells, white blood
cells critical to the body’s immune system.
Hisamaru Hirai, a cell transplant specialist
at the University of Tokyo Hospital, where
the procedure will take place, says the stem
cell transplant promises to restore Ouchi’s
blood-generating capability more quickly
than a bone marrow transplant. He notes
that only two of the 23 people exposed to
high doses of radiation at Chernobyl and
given bone marrow transplants survived for
any length of time.

The treatment was developed as a non-
surgical alternative to bone marrow trans-
plants for those undergoing cancer therapy.
The donor is given a growth factor for sever-
al days before the procedure to boost the
number of stem cells in the blood. Hirai says
the second victim, who received 10 sieverts
of radiation, has received a transfusion of
blood stem cells drawn from a newborn’s
umbilical cord because of the absence of a
suitable donor. A third worker, who received
3 sieverts, was not in critical condition.

The plant, operated by Tokyo-based JCO
Co., converts uranium into uranium oxide,
purifies it, and forms it into pellets. The pel-
lets are then sheathed in a thin metal
cladding to form the fuel rods that go into a
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nuclear reactor. The procedure that went
awry involves dissolving powdered uranium
oxide in nitric acid to remove impurities.
The workers mixed the uranium oxide and
nitric acid in a steel vessel, instead of a spe-
cialized mixing column, and transferred the
mixture to a sedimentation tank using open
buckets and a funnel rather than a device de-
signed to transfer the material and automati-
cally control the amount of solution in the
tank. They also overloaded the tank with 16
kilograms of uranium, seven times the ap-
proved amount. The fuel was intended for
the country’s experimental fast breeder reac-
tor, which uses more highly enriched urani-
um than a commercial nuclear plant.

A cooling system surrounding the sedi-
mentation tank prolonged the reaction until
workers were able to drain the water from
the system. For good measure, they then
added 30 liters of sodium borate, which ab-
sorbs neutrons, to the sedimentation tank.

—DENNIS NORMILE

Possible New Anti-
Inflammatory Agent

Mammalian cells generate superoxide radicals
when they convert food into energy or when
they fight microbes, but excessive amounts of
these highly reactive molecules are cellular
killers. They contribute to the tissue damage
in many inflammatory conditions, including
arthritis, and to the “reperfusion” injury that
occurs when blood flow is reestablished to tis-
sues that have had their supply cut off—when
clot-busting drugs are used to treat a heart at-
tack or stroke, for example. Now, clinicians
may have a new weapon to counter super-
oxide’s damaging effects.

Normally, the body protects itself
against superoxide by deploying a family
of enzymes called superoxide dismutases
(SODs), which transform superoxide into
molecular oxygen and hydrogen peroxide
before it can wreak its havoc. Indeed,
SODs themselves once looked like promis-
ing candidates to treat inflammatory condi-
tions such as rheumatoid arthritis. But they
triggered adverse immune reactions in
some patients and, like other proteins, na-
tive SODs are rapidly broken down by the
body’s many protein-destroying enzymes.

On page 304, however, a team led by
pharmacologist Daniela Salvemini and
chemist Dennis Riley of MetaPhore Phar-
maceuticals in St. Louis reports that a
small nonprotein mimic of SOD that they
previously identified reduces tissue dam-
age in animal models of inflammation and
reperfusion injury. The new compound, a
15-membered ring that contains five nitro-
gens, is not the first nonprotein SOD mim-

Hot Potato Britain’s simmering debate
over the safety of genetically modified
foods is about to boil over again. Biochemist
Arpad Pusztai says The Lancet on 16 Octo-
ber will feature part of his controversial
study on the effects of genetically modified
potatoes on rat guts. The Rowett Research
Institute in Aberdeen, Scotland, suspended
Pusztai last year after he announced that
the potatoes stunted the animals’ growth
(Science, 19 February, p. 1094). The journal
declined to comment, but executive editor
David McNamee confirmed in The Indepen-
dent that publication was imminent.

The study, hailed by activists but panned
by the biotech industry and a six-member
Royal Society panel, hadn't been published
before. Pusztai, who is now retired, says it
went through three rounds of peer review,
yet he is bracing for a firestorm: “The rub-
bishing brigade is already out,” he says.

Transparent Victory The U.S. govern-
ment planned to publish a rule this week
clearing the way for anyone to demand
raw data gathered by federally funded re-
searchers and used to support agency
policy. The hotly debated regulation,
hammered out in response to a law
passed last year, closely follows a draft
OMB proposal tailored to meet the con-
cerns of universities and agencies. Re-
searchers, for example, would be able to
withhold private and proprietary data
(Science, 20 August, p. 1189).

George Leventhal, an analyst at the Asso-
ciation of American Universities, says his
group is pleased with OMB's narrow inter-
pretation. But he predicts it will be chal-
lenged in court by industry groups.The rule
goes into effect early next month.

Arima Out Japan's science community
lost a champion this week when Akito Ari-
ma, a physicist and former president of
University of Tokyo, was removed as minis-
ter of Education, Science, Sports, and Cul-
ture in a cabinet reshuffle. “l don’t think
there is anyone [in politics] who knows sci-
ence and technology like Arima,” says
Akiyoshi Wada, an official at the Institute
of Physical and Chemical Research (RIKEN)
outside Tokyo. Arima’s successor is Hirofu-
mi Nakasone, a businessman and son of
the former prime minister. The 69-year-old
Arima, who served for 14 months, will re-
tain his seat in the Diet and vows to keep
pushing for university reforms. He also
pledges to “continue to work to increase
the budget for science and technology.”

Contributors: Martin Enserink, Jocelyn
Kaiser, Dennis Normile
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