Math prizes: Fields
for further study

The surprising discovery of deep, hith-
erto hidden links among vastly different
mathematical fields is one of the strong-
est threads that tie together the research
of three young mathematicians who this
week were each awarded a Fields Medal.
To mathematicians, this award, named
for Canadian mathematician John C.
Fields, carries the prestige, if not the
monetary value, of a Nobel Prize.

Michael H. Freedman, 35, of the Uni-
versity of California at San Diego, was
honored for his work on classifying four-
dimensional shapes or manifolds, part of
the study of topology (SN:7/17/82,p.42).
Freedman’s methods for constructing the
startling variety of forms possible in
four-dimensional space was a key ele-
ment in the solution to this problem. His
research brought together powerful
ideas in both geometry and algebra.

Simon K. Donaldson, 29, of Oxford Uni-
versity in England, although also study-
ing four-dimensional manifolds, took a
very different approach. To provide a
new geometric tool, he borrowed meth-
ods from theoretical physics — a set of
nonlinear differential equations widely
used for describing electromagnetic
effects and other phenomena. Together
with Freedman’s work, his results re-
vealed that four-dimensional space has
more than one possible structure.

“When Donaldson produced his first
few results on four [-dimensional] man-
ifolds,” says Oxford’s Michael Atiyah, a
previous Fields Medal winner, “the ideas
were so new and foreign to geometers
and topologists that they merely gazed in
bewildered admiration. Slowly the mes-
sage has got across and now Donaldson’s
ideas are beginning to be used by others
in a variety of ways.”

Says Donaldson, “New ideas, once de-
veloped, have a life of their own.”

West German Gerd Faltings, 32, now at
Princeton (N.J.) University, solved the
Mordell conjecture, a long-standing
problem concerning polynomial equa-
tions (SN:7/23/83,p.58). His success de-
pended on finding connections between
number theory and algebraic curves.

Also awarded this week at the Interna-
tional Congress of Mathematicians, held
in Berkeley, Calif., was the Nevanlinna
Prize. This prize goes to mathematicians
who make significant contributions to
the theory that underlies computer sci-
ence.

This year, the recipient was Leslie G.
Valiant, 37, of Harvard University. Val-
iant’s research encompasses a wide vari-
ety of topics in computer science, rang-
ing from the development of rapid
methods for recognizing sentences in
languages described by context-free
grammars (SN:11/16/85,p.314) to general
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ideas about what can and cannot be com-
puted within a “reasonable” time.

Unlike a Nobel Prize, the mathematics
awards go only to individuals who are
less than or equal to 40 years of age. This
emphasis onyouthis designed to encour-
age recipients to continue their research
while recognizing novel ideas that open
up new mathematical fields for others to
explore.

All four prizewinners note that hard
work, persistence and luck played impor-
tant roles in their discoveries. But, says
Donaldson, “the main point of doing this
is to have fun” — I Peterson

Inner workings
of cystic fibrosis

Cystic fibrosis, the most common fa-
tal genetic disease in Caucasians, is be-
ginning to reveal its secrets. Last year,
geneticists found chromosomal mark-
ers for the disease (SN:10/19/85,p.244).
Now it is the biochemists’ turn: Re-
searchers have found a defect in cell
function of people with cystic fibrosis.

Since Paul Quinton of the University
of California at Riverside discovered in
1983 that sweat gland cells of cystic fi-
brosis victims are not very permeable
to chloride ions, researchers have fo-
cused on the channels that carry chlo-
ride across cell membranes. Now they
have shown the problem to be at the
level of what controls the channel, not
at that of the channels themselves, ac-
cording to areport in the Aug. 1 SCIENCE
by researchers at the University of Ala-
bama at Birmingham and in the July 31
NATURE by researchers at the Univer-
sity of lowa in lowa City and Case West-
ern Reserve University in Cleveland.

Normal chloride movement pulls
water from the tissues to the lung lin-
ing; without this water, mucus in the
lungs is too thick and sticky, and inter-
feres with normal lung function. One in
2,000 U.S. Caucasians is born with the
disease, and half die by age 21. Current
therapy consists of chest pounding to
loosen the lung secretions, and anti-
biotics for the frequent lung infections.

The two groups independently found
that the channels in cystic fibrosis pa-
tients’ cells failed to respond to a chem-
ical that usually stimulates chloride
movement. The channels sit in the cell
membranes, and when the cells were
disrupted and just the membranes were
tested, the channels responded prop-
erly, indicating that the problem lies in
the cell’s control over the channel.

“Nothing’s different tomorrow from
what it was yesterday for cystic fibrosis
patients,” says lowa’s Michael J. Welsh.
“But if we can find out the basic defect,
we might be able to develop a rational
therapy.” —J. Silbernen
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Lungs hurt most by
ozone-acid synergy

The federal air-quality standard for
ozone — the primary irritant in smog —
was developed primarily from human
health-effects data showing that the
chemical might aggravate existing respi-
ratory problems. But new research by
scientists at the University of California
at Davis suggests the current ozone
standard (SN:6/28/86,p405) may be
based on studies that underestimate the
pollutant’s real-world risk. The Davis re-
searchers have shown in rats that ozone’s
effects on health are magnified in the
presence of acidic air-pollution aerosols
such as sulfuric acid and ammonium sul-
fate. And most researchers agree that
people are more likely to encounter
ozone in the presence of acidic aerosols
than by itself.

Though the level of aerosols used in
this study was 100 times higher than what
tends to occur outdoors, Davis’s Darren
Warren says a study now under way is
using concentrations of both ozone and
an acid aerosol — in this case, sulfuric
acid —typical of southern California pol-
lution. “And we have preliminary data
showing that these ozone and aerosol
concentrations also cause a synergistic
effect,” he told SCIENCE NEWS.

Unlike ozone, acid aerosols are not
governed by national air-quality stand-
ards. In fact, studies by the Davis re-
searchers and others have shown that at
urban levels, acid aerosols alone do not
cause noticeable lung damage. But rea-
soning that the acids might exacerbate
the respiratory risk posed by their
smoggy companions — such as ozone —
the Davis team began comparing lung
damage in rats caused by ozone alone
and by ozone together with otherwise
nondamaging levels of acid aerosols.

In the July ToxicOLOGY AND APPLIED
PHARMACOLOGY, Warren, Daniel Guth and
Jerold Last report that ammonium sul-
fate, the most common acidic aerosol in
smog, indeed interacts synergistically
with ozone at concentrations of ozone
common in the Los Angeles basin — 0.2
parts per million in air. The two most sen-
sitive biochemical indicators of this
effect were elevations in the protein con-
tent of lavage (material washed from the
lung) and the rate at which lung tissue
increased its synthesis of collagen.

Exposure to ozone and ammonium sul-
fate elevated lavage-protein content 26
percent above the level found in animals
exposed to ozone only. According to War-
ren, elevated lavage-protein content sig-
nals inflammation — one sign of ozone
damage. Exposure to both pollutants ele-
vated collagen synthesis 22 percent
above the increase caused by ozone
alone. Collagen synthesis rate can be a
clue to developing ozone toxicity, since
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