mally dubbed GRO J1744-28, manages to
combine both behaviors.

“We’ve seen pulsars and we've seen
bursters, but never together in the same
source,” says codiscoverer Chryssa
Kouveliotou of the Universities Space
Research Association (USRA) and
NASA's Marshall Space Flight Center in
Huntsville, Ala.

“We have some objects that play the
drums, some that crash the cymbals. . .
but this is a one-man band,” declares
Frederick K. Lamb of the University of
Illinois at Urbana-Champaign, who has
studied the system, informally known as
the bursting pulsar, with the recently
launched X-ray Timing Explorer Satellite.

Kouveliotou and her colleagues report
their work in the Feb. 29 NATURE. She and
Lamb presented further details last week
at a press briefing in Washington, D.C.

When the GRO first spied the bursting
pulsar, it detected 140 powerful bursts of
high-energy X rays in a single day. In mid-
December, the craft discovered that the
object also emits X rays of a lower inten-
sity at a steady rate. Mark H. Finger of
USRA found evidence that the bursting
pulsar consists of a neutron star and a
lower-mass, ordinary star that orbit
each other every 12 days.

Lamb notes that most researchers
agree on the origin of the pulsed X rays.
Rapidly rotating neutron stars have
strong magnetic fields. When such a star
steals mass from a companion, the mag-
netic field funnels the material onto two
tiny spots, the magnetic poles, at oppo-
site sides of the star’s surface. Crashing
into the poles at half the speed of light,
the stolen matter emits X rays, which
sweep across the sky like a lighthouse
beam as the star rotates.

Astronomers speculate that the inter-
mittent outbursts may stem from a varia-
tion on this theme. If material torn from
the companion star is sometimes
delayed from immediately crashing into
the neutron star, enough matter could
accumulate near the star to produce a
huge outburst of X rays when it finally
strikes. Such a delay might come about if
the outward pressure exerted by the
radiation streaming from the neutron
star temporarily holds its own against
gravity, keeping material away from the
star’s surface.

Racing against time, observers on the
ground are striving to detect the burst-
ing pulsar at other wavelengths. Using
the Very Large Array Radio Telescope at
the National Radio Astronomy Observa-
tory near Socorro, N.M., Dale A. Frail has
found an intriguing radio-emitting source
in the same general part of the sky.

But Frail says he’ll require the finer
eye of another X-ray satellite, ROSAT,
scheduled to observe the bursting pul-
sar on March 12, before he can deter-
mine whether the radio source coincides
with the X-ray-emitting object.

— R. Cowen
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Pesticides may challenge human immunity

Many popular pesticides appear capa-
ble of compromising the body’s ability to
fight infection, an extensive study finds.
If true, pesticide use “could be a hidden
killer"—especially in developing coun-
tries, “where infections are a leading
cause of death,” says Robert Repetto,
vice president of the Washington, D.C.-
based World Resources Institute (WRI)
and a coauthor of the new report.

Poor nutrition, bad sanitation, and
inadequate instruction on how to use
pesticides safely add to the vulnerability
of farmworkers in these developing
nations, he charges.

With colleague San-
jay S. Baliga, Repetto
surveyed a broad
range of scientific
studies on the immu-
notoxicity of widely
used pesticides—in-
cluding organochlo-
rines such as DDT,
organophosphates
such as malathion,
and carbamates such
as aldicarb. Though
most of the studies
tested laboratory ani-
mals, a few looked at
the suppression of
immunity in wildlife—
such as harbor seals
that had eaten Baltic
herring tainted with
high concentrations
of organochlorines
(ON: 7/2/94, p. 8).

The report also
cites a host of studies
from the former Sovi-
et Union—one of the
few regions where
investigations have
focused on pesticide-
induced changes in
human immunity. The
WRI commissioned local scientists, such
as Lyudmila Kovtyukh of the Academy of
Sciences in Kishinév, Moldova (a republic
between Romania and Ukraine), to track
down and translate studies for English-
speaking researchers.

One of Kovtyukh'’s reports found that
water, soil, and many of the local crops
around Kishinév carry pesticide residues
exceeding what she calls “accepted stan-
dards.” Children living in areas where
pesticides had been most heavily applied
experienced elevated rates of acute respi-
ratory diseases (including pneumonia),
skin disease, ear infections, tuberculosis,
and dental caries. Adults also suffered
from unusually high rates of infection.

Scientists there documented sup-
pressed T cells, white blood cells that help
orchestrate or participate in immune
defenses. The extent of T cell suppres-
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With only a bandanna for protection
(above), a farmworker treats plants—
and himself—uwith a pesticide. Barefoot
and ungloved, these Costa Rican
farmers (below) risk hefty chemical
exposures as they mix pesticides.

sion corresponded to an individual’s
degree of pesticide exposure.

The report also cites data from ongoing
studies among Inuit children in the north-
ern Hudson Bay area of Canada. Nursed
on human milk laced with organochlo-
rines, these children not only face a high-
ly elevated risk of infection (SN: 2/12/94,
p. 111), Repetto notes, but in some cases
are so immunocompromised that they
“can’t be vaccinated, because they don't
produce any antibodies.”

Michael Luster, chief of toxicology at the
National Institute for Occupational Safety

’ and Health in Morgan-
town, W. Va,, served as
an adviser to the WRI
team. Although many
of the cited studies
were “weak,” he says,
the body of work over-
all certainly “raises a
flag of concern.”

Former Food and
Drug Commissioner
Donald Kennedy, now
at Stanford University,
believes the new
study’s major contri-
bution is its weaving
together of a host of
disparate immunotox-
icological studies with
data on pesticide use
“and the lack of care
or instruction about
that use that prevails
in many developing
countries.” He told Scr
ENCE News, “I don’t
think the extent of this
problem had been
realized before—by
anybody.”

Other reports have
linked pesticides to
immune system prob-
lems, notes Albert
Munson of the Medical College of Vir-
ginia in Richmond, but “this certainly is
the most comprehensive one.” It also
highlights the social and educational fac-
tors that contribute to making this large-
ly “a Third World problem,” the immuno-
toxicologist says.

Munson contends that current U.S.
requirements for testing the immunotox-
icity of pesticides are essentially worth-
less. Repetto concludes that industrial-
ized countries should require a stronger
battery of such tests before they allow
pesticides to be registered for use.

In fact, notes Sheryl Reilly of the Envi-
ronmental Protection Agency in Arlington,
Va., recommendations by Munson and
other EPA advisors have already prompt-
ed the agency to begin drawing up new
rules to do just that. She expects a propos-
al to be released this summer. — J. Raloff
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