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Most scholars agree that Isaac Newton, while formu-
lating the laws of force and gravity and inventing the cal-
culus in the late 1600s, probably knew all the science
there was to know at the time. In the ensuing 350 years
an estimated 50 million research papers and innumerable
books have been published in the natural sciences and
mathematics. The modern high school student probably
now possesses more scientific knowledge than Newton
did, yet science to many people seems to be an impenetra-
ble mountain of facts.

One way scientists have tried to cope with this moun-

tain is by becoming more and more specialized, with-lim-
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had-tofall-back-on another strategy for coping with the
mountain of information —we (E#tH is to)@ largely ig-
nore it.

That shouldn’t come as a surprise. Sure, you have
to know a lot to be a scientist, but knowing a lot is not
what makes a scientist. What makes a scientist is igno-

rance. This may sound ridiculous, but for scientists the

facts are just a starting place. In science, every new dis-

covery raises 10 new questions, as—playwright—Geerge

By this calculus, ignorance will always grow faster
than knowledge. Scientists and laypeople alike would
agree that for all we have come to know, there is far more
we don’t know. More important, every day there is far
more we know we don’t know. One crucial outcome of
scientific knowledge is to generate new and better ways of
being ignorant: not the kind of ignorance that is associat-
ed with a lack of curiosity or education but rather a culti-
vated, high-quality ignorance. This gets to the essence of
what scientists do: they make distinctions between quali-
ties of ignorance. They do it in grant proposals and over
beers at meetings. As James Clerk Maxwell, probably
the greatest physicist between Newton and Einstein,
said, “Thoroughly conscious ignorance ... is a prelude to
every real advance in knowledge. ”

This perspective on science—that it is about the
questions more than the answers—should come as some-
thing of a relief. It makes science less threatening and far
more friendly and, in fact, fun. Science becomes a series
of elegant puzzles and puzzles within puzzles—and who
doesn’t like puzzles? Questions are also more accessible
and often more interesting than answers; answers tend to

be the end of the process, whereas questions have you in

the thick of things, I-ean’tgrasp—mueh—of immunology

4
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OfJate (F#:H Lately)© this side of science has

taken a backseat in the public mind to what I call the ac-

cumulation view of science—that it is a pile of facts way

too big for us to ever hope to conquer. But if scientists

would talk about the questions rather—thanberingyour
eyes-out—of—theirsoekets—with—reams—ofjargony© and if

the media reported not only on new discoveries but the
questions they answered and the new puzzles they crea-
ted, and if educators stopped trafficking in facts that are
already available on Wikipedia—then we might find a
public once again engaged in this great adventure that has

been going on for the past 15 generations.

better-eonversation—iorboth-of-you-©
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Parkinson’s disease, first described in the early
1800s by British physician James Parkinson as “shaking

” is among the most prevalent neurological disor-

palsy,”
ders. According to the United Nations, at least four mil-
lion people worldwide have it: in North America, esti-
mates run from 500,000 to one million, with about
50,000 diagnosed every year. These figures are expected
to double by 2040 as the world’s elderly population
grows; indeed, Pakinson’s and other neurodegenerative
illness common in the elderly (such as Alzheimer’s and
amyotrophic lateral sclerosis) are on their way to over-
taking cancer as a leading cause of death. But the disease
is not entirely one of the aged: 50 percent of patients
acquire it after age 60; the other half are affected before
then. Furthermore, better diagnosis has made experts

increasingly aware that the disorder can attack those

younger than 40,
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So far researchers and clinicians have found no way
to slow, stop or prevent Parkinson’s. Although treat-
ments do exist—including drugs and deep-brain stimula-
tion—these therapies alleviate symptoms, not causes. In
recent years, however, several promising developments
have occurred. In particular, investigators who study the
role proteins play have linked miscreant proteins to genet-
ic underpinnings of the disease. Such findings are feeding
optimism that fresh angles of attack can be identified.

As its 19th-century name suggests—and as many
people know from the educational efforts of prominent
Parkinson’s sufferers such as Janet Reno, Muhammad Ali
and Michael J. Fox—the disease is characterized by move-
ment disorders. Tremor in the hands, arms and else-
where, limb rigidity, slowness of movement, and im-
paired balance and coordination are among the disease’s
hallmarks. In addition, some patients have trouble walking,
talking, sleeping, urinating and performing sexually.

These impairments result from neurons dying. Al-
though the victim cells are many and found throughout
the brain, those producing the neurotransmitter dopamine
in a region called the substantia nigra are particularly
hard-hit. These dopaminergic nerve cells are key compo-
nents of the basal ganglia, a complex circuit deep within
the brain that fine-tunes and coordinates movement. Ini-
tially the brain can function normally as it loses dopamin-
ergic neurons in the substantia nigra, even though it can-
not replace the dead cells. But when half or more of these
specialized cells disappear, the brain can no longer cover
for them. The deficit then produces the same effect that
losing air traffic control does at a major airport. Delays,
false starts, cancellations and, ultimately, chaos pervade
as parts of the brain involved in motor control—the thala-

mus, basal ganglia and cerebral cortex—no longer func-

tion as an integrated and orchestrated unit,
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