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Researchers who agree to ‘author’ ghostwritten
papers or conduct industry-sponsored clinical
trials may find themselves in legal hot water
now that courts worldwide are questioning the
legality of some common pharmaceutical 
marketing tactics.

In the US and Europe, consumer groups and
government prosecutors are pursuing civil and
criminal cases against pharmaceutical compa-
nies. In June, the New York state attorney general
charged GlaxoSmithKline (GSK) with fraud for
withholding results of negative studies of the
antidepressant Paxil. GSK and thousands of
physicians are also the targets of an Italian investi-
gation into the company’s alleged practice of
rewarding doctors for prescribing certain drugs.

In Massachusetts, pharmaceutical giant
Pfizer pleaded guilty to fraud and agreed to pay
the state and federal governments more than
$430 million in fines for aggressively promot-
ing its blockbuster drug Neurontin. The US
Department of Justice says the company ille-
gally pushed the drug—approved to treat
epilepsy—for a range of unapproved condi-
tions including pain,bipolar disorder and
attention deficit disorder.

The US Food and Drug Administration
(FDA) approves drugs for specific disorders,
but anecdotal or scientific evidence sometimes
suggests wider applications. Until the FDA
approves the new use, companies may not 
promote the ‘off-label’ uses, but the agency
sometimes allows distribution of peer-
reviewed journal articles endorsing such uses.
Documents released in the Neurontin case
detailed Pfizer’s plan for 20 ghostwritten review
articles with paid scientific authors, four-star
travel junkets for consultants, and misleading
continuing medical education programs.

Jeff Trewitt, a spokesman for the
Pharmaceutical Research and Manufacturers of
America, says the use of journal articles to
specifically promote off-label use “is a gray
area—we don’t know if it’s legal or not.”

Critics charge that the FDA has always been
lax about enforcing its own rules on drug 
promotion. In 1998, a US District Court 
further limited the agency’s authority, saying its
off-label marketing rules violate companies’
First Amendment rights.

After years of being subject to those lightly
enforced FDA rules, companies are scrambling
to make sure they are in compliance with 
existing laws. They also face a new set of laws as
state and federal lawyers evoke both FDA rules
and the False Claims Act to recover some of the
high cost of prescription drugs for public
health programs.

The manuscript guidelines at most major
journals prohibit ghostwritten reviews. But the
practice is common and rarely exposed—

except in lawsuits like this one, says
Drummond Rennie, deputy editor of the
Journal of the American Medical Association.

Rennie says researchers routinely send him
solicitations from drug companies. For several
thousand dollars, the researcher is asked to take
a cursory look at a review and agree to serve as
the sole author.

“This is outrageous behavior,” Rennie says.
“This is taking money for one reason only and
that is to act as a shill for the drug companies.”

The practice may be reprehensible and turn
up as an example of fraud in one of these cases,
but it probably won’t land a researcher in jail,
says former US Department of Justice attorney
T. Reed Stephens.

Industry insiders say the rules on drug pro-
motion may become clearer as more cases
make their way through the courts. In the
meantime, says Stephens, researchers and com-
panies are likely to remain confused about
what marketing practices will get them in
trouble with the law, especially when it
involves an unapproved use.

Tinker Ready, Boston

Courts crack down on drug marketing strategies

Europe kicks off prion research network
The European Commission on 28 May
launched the world’s largest prion disease
research network.

With 52 centers from 20 countries and a five-
year budget of €14.4 million, the NeuroPrion
Network aims to understand what causes prion
protein modifications, how they develop in
animals, and how they are transferred to
humans to cause variant Creutzfeldt-Jakob
disease (vCJD).A new prion research facility, to
be launched at the Commissariat à l’Energie
Atomique, a multidisciplinary research
organization near Paris, will coordinate the
network, identifying areas for applied research
and greater coordination.

Researchers plan to develop early
diagnostic tests for prion diseases in both
animals and humans. The network will
include national surveillance centers for vCJD

in the European Union. Institutes will share
training programs, staff, genetically modified
mouse strains, and tissue and fluid banks.

Since 1995, 141 people have died from vCJD
in the UK. Results from direct analyses of
human biopsies indicate that nearly 4,000
Britons between ages 10 and 30 may be
harboring the prion protein that causes vCJD.
The UK Health Protection Agency, a member
of the new network, is collecting 100,000 tonsil
samples to be tested for the disease.

The network “is a very interesting
experiment,”says Theodoros Sklaviadis, an
expert in prion diseases at the Aristotle
University of Thessaloniki in Greece. But, in
light of the recent tissue survey results, he
says,“additional funds should be allocated to
cover basic research needs.”

Xavier Bosch, Barcelona
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Hell-bent on economic development, China
last year became the third country to launch a
man into space. But, down on the ground, poor
health care is a sore subject. China’s biomedical
researchers—and their supporters overseas—
are gathering money for an overhaul of the 
biomedical research system that they say will
dramatically improve the country’s ability to
deal with disease.

People in China suffer from perhaps the
broadest spectrum of diseases of any country,
says Zhu Chen, vice president of the Chinese
Academy of Sciences (CAS). “We have the 
diseases of the developed world and the 
developing world,” he says.

Many researchers and pharmaceutical com-
panies are beginning to look at China’s massive
population as an asset for clinical trials.
Emerging diseases such as Severe Acute
Respiratory Syndrome (SARS), and diseases
that are particularly prevalent in China—such
as diabetes and hepatitis—present an opportu-
nity to make rapid advances in clinical research,
says Ling Chen, who last December left Merck
to head the new Guangzhou Institute of
Biomedicine and Health (GIBH) in southern
China.“Only China has so many patients.”

At the GIBH, decisions about funding are
made by scientists at the local level rather than
in the top-down fashion that is common in
China. In that, GIBH is joined by several other

institutes that have sprung
up over the past few years:
the National Institute for
Biological Sciences in Beijing
(Nature 420, 257; 2002), the
Institute of Molecular
Medicine in Beijing, a joint
effort with the University of
California in San Diego (Nat.
Med. 10, 439; 2004), and
a Shanghai branch of
the Institut Pasteur that
is set to open in October.

The GIBH will bene-
fit from access to thou-
sands of monkeys from
China’s ample monkey
farms, says Chen.This will give its researchers an
edge over powerhouses in the US, where labora-
tories often have to make do with mice, he adds.

The Institut Pasteur launched its Shanghai
branch because of China’s “impressive capacity
to make decisions” during the SARS epidemic,
says Antoine des Graviers of the Paris branch.
For the Chinese, it sets up a new model, in which
government funds for research are mixed with
private funds and profit from technology trans-
fer. This “ideal model” could increase the insti-
tution’s autonomy, says Zhu Chen of the CAS.

Organizers of the new institutes hope that
greater independence from government

bureaucracy could help them recruit top-level
scientists from abroad. But even if those efforts
are successful, finding a stable source of funds
to extend the model beyond these isolated ini-
tiatives is a significant problem. China’s Natural
Science Foundation is considering adding a
new department to fund biomedical research.
But critics say that although the foundation is
competent at distributing smaller grants, larger
projects often move forward without sufficient
evaluation and waste valuable resources
(Nature 428, 206–207; 2004).

CAS’ Chen says one solution is a funding
agency akin to the US National Institutes of
Health or France’s INSERM, which would take
funding decisions out of the hands of bureau-
crats bent on long-term planning and into the
hands of scientists familiar with research
trends.“You have to be more flexible,” he says.

Chen’s proposed ‘Modern Biomedical
Research Mechanism’ would be a massive boost
in research capacity. For 2005, he is asking for
RMB5 billion (about US$625 million), half of
which would support 500 principal investiga-
tors in internal research institutes. The rest
would be distributed as external grants with a
strict peer-reviewed evaluation system. The
proposal, first drafted last year, was recently
revised and is now in the government’s hands.
Chen says he is hopeful it will move forward,
but admits it will probably take time.

Most scientists support the call for more
funds and a better evaluation system, but some
worry that the new trend will jeopardize 
bottom-up basic science. The intramural 
program might bring about more big, bureau-
cratic science rather than less, says one senior
scientist. “I am afraid that the ‘going to the
moon syndrome’ is [afflicting] the mind of
some Chinese medical science administrators.”

David Cyranoski, Tokyo

China’s biomedical research takes flight in new directions

Mexico reverses ban on stem cell research
After months of controversy, the Mexican
parliament has approved the creation of the
National Institute of Genomic Medicine. The
Senate agreed in late April to eliminate a clause
banning the institute from using human
embryonic cells or producing human clones
for research purposes.“We believe that such a
ban would have set a dire precedent and led
inexorably to a total prohibition on embryonic
stem cell research throughout Mexico,” says
Ricardo Tapia, emeritus professor at the
National Autonomous University of Mexico.

Tapia was prominent in the lobbying
campaign that followed the initial decision to
add the contentious clause in December 2003.
The Mexican Academy of Sciences and the
recently formed College of Bioethics jointly
held two seminars for the Senate’s Science and
Technology and Health commissions.“We
demonstrated the enormous potential of these
stem cells, and argued that Mexican research
could not afford to be left behind,” says Tapia.
“This is one of the few occasions in which the

scientific community and its arguments were
heard by the Senate.”

The Senate’s decision has provoked angry
criticism from conservative and Catholic
groups. Promising imminent treatments from
stem cell research is “absurd” and diverts
resources from basic health care services, says
Gustavo Rincón, a spokesperson for the
Association of Catholic Doctors of
Archdiocese of Mexico Federal District.

Gerardo Jiménez-Sánchez, director of the
institute’s consortium, notes that banning
embryo research would have no practical
impact on the new institute’s work, as neither
working with embryonic stem cells nor cloning
is part of its scientific agenda.“I lament the fact
that public discussion has focused on this
point when there are so many other important
aspects to underline,” Jiménez-Sánchez says.

Supporters of the ban are now pressing
President Vicente Fox to veto the legislation and
force its return to parliament.

Claudia Orellana, Brecon, Wales

New research institutes such as the one in
Guangzhou (L) aim to improve Chinese medicine.
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In a move that has angered AIDS researchers
worldwide, the US government has slashed its
contribution to the 15th International AIDS
Conference, to be held in July in Bangkok.

The US Department of Health and Human
Services (HHS) has limited the number of its
employees at the conference to 50, down from
236 at the last meeting in Barcelona in 2002.
The measure primarily affects researchers at the
US National Institutes of Health (NIH) and the
Centers for Disease Control and Prevention,
many of whom had already had abstracts peer
reviewed and accepted. Attendees from other
agencies and universities and HHS employees
in Asia are not affected.

As of early June, more than 50 presentations
from US government researchers have been can-
celed. Direct financial support from the US, pre-
viously the meeting’s biggest contributor, has
been cut to $250,000 from $1.1 million in 2002.
The European Union, Canada, Sweden and
Thailand all contributed more than that
amount,says conference director Mats Ahnlund.

The Bangkok conference is not the only one to
have lost US government support. At the Global
Health Council meeting in June, the organiza-
tion’s president Nils Daulaire blasted the HHS
and other US agencies for cutting funds after “a
small clique of right-wing extremists” objected
to participants who don’t oppose abortion.

HHS spokesman Bill Pierce says the travel
restrictions stem from a new policy, decided last
year. In order to spend tax dollars in a more
“responsible way,”the HHS now limits to 40 the
number of employees who can travel to any
conference abroad, he says, but the Bangkok
contingent was extended to 50 because of the
meeting’s exceptional scale.

The decision to cut attendees was first relayed
to NIH personnel in an e-mail dated 9 February,
but made no mention of other international
AIDS conferences, including an April meeting
in Whistler, Canada. That meeting’s list of atten-
dees includes the names of 107 HHS employees.

But many AIDS researchers, including 
conference co-chair Joep Lange, say they doubt
the cuts are driven by budget considerations.
Instead, says Lange, president of the
International AIDS Society, “religious fanatics”
within the US administration are to blame.

Lange says it is “inconceivable”that a country
spending $15 billion on fighting AIDS would
limit travel because of financial constraints. He
adds that he has received no reply to a 3 May
letter to HHS secretary Tommy Thompson, in
which the society and the Thai government
offered financial assistance to HHS researchers.

The administration may have been irked

when they failed to land prominent spots for
faith-based approaches in the meeting program,
Lange suggests.For instance,he says,officials had
suggested that the organizers invite Franklin
Graham, son and successor of evangelist Billy
Graham, as a keynote speaker—an idea Lange
says he respectfully declined. “I did not think
this speaker would have been representative 

for religions worldwide,”he says.
Some in the administration are still upset over

activists’ heckling of Thompson in 2002. In an
open letter to Lange in May, five Republican
members of the House of Representatives com-
plained about Thompson’s “rude reception” in
Barcelona and about “a seeming bias against the
scientifically proven success of programs that
promote [sexual] abstinence and faithfulness.”

Pierce says suspicions that the administra-
tion’s motives were political are off the mark. It
is perfectly normal for the US government, as a
principal conference sponsor, to suggest 
speakers, he adds. “Ultimately it’s up to the
organizers whom to invite,” he says. “There is
no policy of consequence.”

Whatever the real reasons, the commotion
over US attendance “has tainted the conference’s
overall message of cooperation and solidarity,”
says Mario Stevenson, a molecular biologist at
the University of Massachusetts. “HHS may
indeed be shifting money from travel to
research—in principle, I’m all for that,” he says.
“I just hope that was their motive.”

Peter Vermij, Amsterdam

Scientists rip US for cutbacks to global AIDS summit

NIH mulls plan to lower cost of AIDS drugs
Responding to controversy over the steep
price hike of a popular AIDS drug, the US
National Institutes of Health (NIH) is
assessing whether an obscure law gives the
agency the right to ‘march in’ and force the
drug’s patent holder to license its patent to
generics manufacturers.

The US government and pharmaceutical
industry face mounting global pressure to
provide affordable AIDS drugs. The US has
long insisted that its aid money fund
expensive patented medications, but in a
surprise policy shift in May, the government
announced it would allow cheap generics that
clear an expedited review process. Five
companies also agreed last year to slash
antiretroviral drug prices in 16 Caribbean and
African countries. Jamaica in May became the
first country to benefit from that deal.

Meanwhile, last year’s 400% price increase
for the eight-year-old drug Norvir, made by
Illinois-based Abbott Laboratories, hit the
NIH radar after letters poured in from
activists, politicians and physician groups,
says Mark Rohrbaugh, head of the NIH’s
technology transfer office. Norvir is a protease
inhibitor that has become integral for
boosting the activity of other AIDS drugs.

The NIH held a public forum on the issue

when Essential Inventions, a Washington-based
advocacy group, urged the NIH to use the 1980
Bayh-Dole Act to intervene against Abbott.At
issue is a provision of the act that says the
government can “march in”if government-
funded innovations are not made “available to
the public on reasonable terms.”The NIH gave
Abbott nearly $3.5 million for preclinical work
on Norvir.

Rohrbaugh and other NIH officials plan to
prepare recommendations on whether the
agency should intervene on Bayh-Dole
grounds, but Rohrbaugh declines to say when.

Abbott executives counter that the argument
does not apply because Norvir is available in 60
countries.“There is no legal basis for march-in
rights,”says John Leonard,Abbott’s vice-
president for development of global
pharmaceutical research and development.
Leonard says the price hike better reflects
Norvir’s real contribution to fighting AIDS.
“[Essential Inventions] has tried to twist the
Bayh-Dole Act’s words into a vehicle to impose
price controls,”says Leonard, adding that, at
$8.57 per day, Norvir costs less than other AIDS
drugs. Bristol-Myers Squibb’s protease
inhibitor Reyataz costs $22 a day and
GlaxoSmithKline’s Lexiva is priced at $32.

Paroma Basu, New York

Protests at the last AIDS meeting may be the 
reason for a poorer US presence in Bangkok.
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G8 nations endorse HIV
vaccine initiative

HIV vaccine research has received a welcome
boost as the Group of Eight (G8) industrialized
nations endorsed a US proposal for a global 
vaccine enterprise at their summit meeting in
Georgia.

Many new HIV vaccine candidates are being
developed worldwide, but scientists have said
that identifying and developing the most 
successful of these would be impossible without
a common framework for conducting, evaluat-
ing and comparing clinical trials (Science 300,
2036–2039; 2003).

The initiative—a proposed collaborative
effort between vaccine agencies and research
groups around the world—aims to provide a
unified strategic plan, together with the 
infrastructure to share data and identify and
prioritize the most promising candidates. It was
conceived by a panel of AIDS experts and by
Richard Klausner of the Bill and Melinda Gates
Foundation.

The G8 nations’endorsement is a kick-start to
channeling global resources towards the initia-
tive’s goals. The US government has pledged $15
million toward the initiative for 2005, and some
other countries are expected to follow suit.—CT

Europe set to tackle
environmental health 

The European Commission has placed
research at the center of a six-year action
plan to quell health problems related to
environmental pollution.

Adopted on 9 June, the project will 
initially target the role of environmental
factors in respiratory conditions, neurode-
velopmental disorders, cancers and
endocrine effects. The focus will later shift
to evaluating policy decisions drawn from
research. The plan also aims to develop a
coordinated approach to monitoring 
environmental hazards and instituting
appropriate policy responses such as 
consumer awareness programs and training
for health workers.

The European Chemical Council has 
supported the plan as a good basis for 
tackling environmentally triggered health
issues from a scientific standpoint.
However, the European Parliament’s Green
Group has criticized the heavy research
focus, saying it stalls necessary action.

The action plan constitutes the 
commission’s chief contribution to the
fourth ministerial conference on health and
the environment, which this year will
address issues in children’s health. The
World Health Organization, which spon-
sored the conference, estimates that one-
sixth of the total burden of disease and
death in children is due to environmental
factors.—AK

Autism-vaccine link debunked—again
In its eighth and final pronouncement, an expert committee of
the Institute of Medicine has concluded that neither the 
mercury-based preservative thimerosal nor the combined
measles, mumps, rubella (MMR) vaccine causes autism. The
committee’s findings settle the issue for most scientists, but
some critics are calling for more research, saying the report is
based on flawed data.

The panel of 13 experts was convened in 2001 in response to
safety concerns from a study linking the onset of cognitive
problems with MMR vaccination (Lancet 351, 637; 1998).
After reviewing the published literature, the committee found
no solid evidence of an MMR vaccine–autism link. But based on data available at that time, the
panel concluded that thimerosal, routinely used in vaccines until 2000, could not be excluded as
a cause.

The latest report, released on 18 May, examines subsequent epidemiological evidence and
confirms that there is no causal relationship between thimerosal and autism. It recommends
that future research efforts should focus on areas that “offer more promise for finding an
answer.”Meanwhile, The Lancet has distanced itself from the 1998 study’s findings after learning
of the lead author’s undeclared conflicts of interest (Nat. Med. 10, 321; 2004). Still, some
researchers, members of the US Congress, and advocacy groups say the report is biased.—AK

Comprehensive US clinical
trial registry proposed

The American Medical Association is
recommending that the US Department of
Health and Human Services create a publicly
accessible registry for all US clinical trials.
Although registration in the database would
not be legally required, industry compliance
could be ensured if institutional review boards,
which must approve human trials, require
registration for approval, the organization
suggests. The world’s 12 top medical journals
are also considering requiring registration as a
prerequisite for publication.

Pharmaceutical companies report clinical
trial results to the US Food and Drug
Administration. But generally, only favorable
results get published in journals, and the FDA
does not disclose unpublished findings.
Critics charge that selectively publishing
positive results makes it difficult for
physicians and researchers to judge safety and
efficacy. The issue has now become a legal
matter, with some governments contending
that withholding negative information
constitutes fraud (see News, page 655).

Several registries in the US—most notably
www.clinicaltrials.gov—list clinical trials, but
none are all-inclusive. In the European
Union, the recently instituted clinical trials
directive mandates the creation of a
comprehensive clinical trials database (Nat.
Med. 10, 555; 2004), but experts have
criticized the decision to restrict access to
regulatory authorities only.—AK

WHO endorses diet plan

After two years of debate, member states of
the World Health Organization in May
endorsed a Global Strategy on Diet, Physical
Activity and Health. The document identifies
sugar, salt and fats as major contributors to
the obesity epidemic and outlines policy
strategies to promote a healthier lifestyle.
International agreement on the initiative had
been stalled by the US government and by
sugar manufacturers, who questioned its
scientific basis. Experts have criticized the US
for downplaying the industry’s responsibility
in achieving a healthy diet (Nature 428, 244;
2004)

Meanwhile, Rockefeller University
scientists have embarked on a large-scale
search for obesity-associated genes in an
isolated population on the Micronesian
island of Kosrae (Nat Med 10, 327; 2004). In
collaboration with California-based
Affymetrix, Inc., the researchers plan to
analyze the genes of more than 3,200 adults
in Kosrae, where diabetes and obesity are
rampant.—AK

Written by Alla Katsnelson and Clare Thomas
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Clive Svendsen likes research so much he leads a dual scientific life—in
reality and in fiction.“As a scientist you have to be so self-critical,”says the
noted stem cell researcher, who is also the author of Genesis, an 
unpublished medical thriller.“But in a novel you can just release yourself,
and the experiments always work. They never work in real life.”

But Svendsen is being modest. Many of his real-life experiments have
worked very well and have led him to his position as director of the Stem
Cell Research Program at the University of Wisconsin in Madison. His
research focuses on delivering corrective neural stem cells directly to the
brain to cure fatal neurodegenerative disorders such as Parkinson disease
and amyotrophic lateral sclerosis.

Successful as he is now, Svendsen’s career has been meandering and
unconventional, and guided only by his instincts.“In science you have to
have intuition,” says Svendsen. “Once I choose a project I’m like a bull 
terrier—I won’t let go of it and will see it through right to the end.”

Svendsen’s love of biology took root during his childhood in the
coastal town of Sidmouth, in southwestern England. He says he loved to
hear his botanist father talk about photosynthesis on the way to school.
But his interest in neuroscience bloomed at age 17 after an internship
studying Alzheimer disease.

After completing his undergraduate degree, Svendsen took a year-long
job as a research technician under neuropathologist Edward Bird of
Harvard University. One year turned to seven as Svendsen—still a 
technician—began studying the impact of neuropsychiatric disorders on
the brain’s amygdala, a region associated with emotion and nervous
response. Soon, he began traveling to meetings to present data. At one
gathering in San Diego, however, Svendsen was mistakenly introduced as
having a doctorate. When Svendsen corrected the mistake, half the 
audience left. That’s when he decided it was time to get a PhD, he recalls.

Instead of diving into research, however, Svendsen followed his wife,
who wanted to learn Japanese, to Tokyo. He took a job with ESA, a US
company that sells microarrays to detect biochemical patterns in human
tissues. “Svendsen was fantastic at explaining something that was brand
new and very complicated to just about anybody,” says Wayne Matson,
ESA’s cofounder and vice-president. “As a scientist he can also pull in
information from multiple fields—whether cell biology, data handling or
instrumentation—in order to solve a problem.”

After a year in Japan, Svendsen and his wife returned to the UK after
she became pregnant. Svendsen pursued a doctorate at Cambridge
University studying neural growth factors—proteins that control the
growth and survival of developing neurons.

But as Svendsen’s career blossomed, his personal life disintegrated. His
nine-month-old daughter died of heart problems. Instead of turning
back to science, he funneled his grief into fiction, and completed Genesis,
which describes an ‘evil professor’ who creates a man-ape hybrid to
understand the genomic underpinnings of human behavior. A ‘hero’
rescues the hybrid and flees across the country pondering various ques-
tions of consciousness on the way. “I wrote it with deep passion,” says
Svendsen, adding he is still undecided on whether he should publish it.

Things took an upturn less than two years later. On the day his son Sam
was born, Svendsen completed his doctorate. He went back to work for

ESA for a few years, but as he sat in a traffic jam on the M25 highway one
day, he told himself, “‘I could be sitting in the lab right now doing fun
stuff.’” That evening, Svendsen says he told his wife, “‘We’re going to be
broke for a while—I’m going to do a postdoc.’”

In the late 1990s, scientists had just discovered that the adult brain 
carries stem cells. Svendsen began work on transforming stem cells into
neurons that secrete the neurotransmitter dopamine. In 1998, after 
completing his postdoctoral work, he joined Cambridge University’s
Center for Brain Repair.

In a small pilot study, Svendsen showed that pumping glial cell–derived
neurotrophic factor (GDNF) directly into the brain of individuals with
early-stage Parkinson disease could prevent dopamine neurons from
dying (Nat. Med. 9, 589–595; 2003). All five subjects became less 
debilitated, prompting a deluge of letters from hopeful patients .

Excited by the results, the biotechnology company Amgen, which had
donated the synthetic GDNF, volunteered to sponsor future phases of the
trial. But during ensuing negotiations, Svendsen fell out with the company.

The problem was Amgen’s proposed methodology, says Svendsen. The
company wanted to use thicker—and potentially more damaging—
catheters. It also wanted to enroll 34 mid- to late-stage study subjects, but
Svendsen argued that such patients probably have very few dopamine
neurons left to save, reducing GDNF’s chances of success. Amgen
declined to comment on the disagreement, but a representative says that
results from the second phase of its trial are due out this summer.

In the meantime, the UK’s Medical Research Council pulled funding
from the Brain Repair Center, jeopardizing Svendsen’s research.
Opportunity—and an offer of full tenure—quickly arrived from
Wisconsin. Svendsen had never even heard of Wisconsin, but when he
visited shortly after, he immediately took to Madison’s midwestern
charm. “The people are nice, the living’s cheap, and there are beautiful
lakes everywhere,” says Svendsen, who is an avid sailor. He says he also
hoped the move might rejuvenate his marriage, which had steadily 
crumbled since his daughter’s death. The couple divorced last year.

Nearly four years later, Svendsen heads a lab with 16 people. His
relaxed demeanor is comforting, says graduate student Sandra Klein.“He
is really friendly and extremely low-key,” she says. “We all like to go out
with him—he can dance till five in the morning.”

Svendsen says he would eventually like to create a nonprofit institute—
unfettered by academic, industrial or government interests—where 
neurosurgeons can transplant embryonic stem cells directly into patients.
Whether that comes to pass or not,Svendsen says he will, as always, rely on
intuition to carve future paths.“You never know,”he says.“I might just end
up on the beach back in Sidmouth, writing another novel.”

Paroma Basu, Madison, Wisconsin

Clive Svendsen
Punctuated by personal tragedy and professional detours, Clive
Svendsen’s career has been anything but conventional. But all
along the way, his unerring instincts led him to success as a
prominent neuroscientist.

As a scientist you have to
be so self-critical. But in
a novel you can just
release yourself, and the
experiments always
work. They never work in
real life.
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Where there’s smoke...
Difficult as it may be to untangle the rewards of
nicotine from the ravages of smoking, much of
the evidence for nicotine’s benefits actually
derives from epidemiological studies of the
effects of smoking. For instance, smokers
appear to have a lower risk of developing
Alzheimer disease, Parkinson disease and 
ulcerative colitis.

In the 1960s, nearly half of the US 
population smoked cigarettes. That number is
down to about 22%, a group that Yale
University researcher Tony George calls 
“hard-core” smokers. Among the mentally ill,
however, the proportion of smokers is much
higher: up to 90% of schizophrenics, 70% of
those with bipolar disorder and more than
50% of depressed individuals smoke. Some
studies estimate that a third of those who
smoke have at one time battled a mental 
illness. “Smoking is a marker for psycho
pathology,” says George, who is director of the
Program for Research in Smokers with Mental
Illness at the Connecticut Mental Health
Center. “What I like to say is, ‘Where there’s
smoke, there’s fire.’”

Smokers often say that after a cigarette, their
thinking is clearer, calmer and more focused.
This effect is particularly prominent in those
with a mental illness, such as schizophrenia or
ADHD. “What we find is that nicotine and/or
smoking seems to have positive effects,” says
George. Many studies suggest that people with
mental illness smoke because they are trying to
‘self-medicate’ and relieve the symptoms of
their disorder, he says.

For instance, schizophrenics have trouble 
filtering important or ‘salient’ stimuli from
unwanted noise. As a result, their brain is
flooded with sensory overload, which could
account for some of their paranoia and 
delusions. This ‘gating’ deficit is inherited, and
about half of the first-degree relatives of
schizophrenics have the same difficulty. Studies
have shown that nicotine can normalize the
ability to filter out noise in both schizophrenics
and their first-degree relatives.

Depending on the type of incoming 
stimulus, dopamine neurons fire either at a
slow ‘tonic’ rate or in rapid bursts. Most sensory
inputs cause background or tonic firing, but
certain salient stimuli come through as buzzes.

When people smoke or take nicotine in some
other way, the nicotine binds to receptors in the
brain, releasing dopamine and desensitizing the
receptors. In that state, the receptors are no
longer responsive to tonic signals. But high-
frequency stimuli, such as food and sex, can
override the desensitization and induce rapid
firing. In essence, by filtering out extraneous
noise, nicotine enhances the signal-to-noise
ratio. “It cuts out nonsalient stimuli, so you
experience it as a sharper phenomenon,” says
Sulzer.“It’s not hard to imagine how that might
help someone with delusions.” Low levels of
methylphenidate (Ritalin) and amphetamines
may do the same thing, Sulzer says.

Based on anecdotal and epidemiological
information, researchers have also stumbled
onto some unexpected effects of smoking, for
example in preventing ulcerative colitis, a
chronic, debilitating and largely incurable
inflammation of the large intestine.
Nonsmokers are five times more likely to
develop the disorder than are current smokers;
former smokers are at even greater risk.

There is some evidence to suggest that nico-
tine exerts a protective effect in the colon by
inhibiting the production of ineterleukin-8 and
other inflammatory cytokines. Nicotine may
also enhance the production of a mucus layer
between cells and the components of stool, and
may have some effect on the nerves of the gut.

Nicotine fix
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Edward Sulzer began smoking when he was a
teenager. He puffed his way through the army
and continued to smoke when he became a
professor of psychology at Southern Illinois
University in Carbondale. In his late thirties,
Sulzer developed lung cancer. After a year of
hospitalization, at age 39, he died.

“You can see why I’m very anti-smoking,”
says David Sulzer, who was 13 when his father
passed away. But two weeks ago, Sulzer, now a
neurobiologist at Columbia University,
published a paper that in part explains how
nicotine might benefit some people (Nat.
Neurosci. 7, 581–582; 2004).

“I think there are a lot of drugs like that, that
have some clinically beneficial effects,” says
Sulzer, whose primary interest is in 
understanding how synapses work. “But the
health risks of smoking far, far, far outweigh the
benefits.”

Just as with the opiate morphine a few
decades ago, nicotine is tapping into some
uncomfortable contradictions in public health.
On one side is the near-unanimous portrait of
the drug as the addictive component of
cigarettes. But evidence is slowly building that
nicotine also has unmistakable positive effects
in illnesses as diverse as schizophrenia,
attention deficit and hyperactivity disorder
(ADHD), Alzheimer and Parkinson diseases,
ulcerative colitis and Tourette syndrome.

The debate on nicotine is further 
complicated because, unlike morphine,
nicotine is available over the counter. Many 
scientists who study the drug’s beneficial effects
are wary that their pro-nicotine comments may
be distorted as pro-smoking by the media or by
those with specific agendas. One researcher
flat-out refused to grant an interview, and 
others were careful to word their comments in
terms of nicotine-like compounds, rather than
nicotine itself.

“Nicotine as a drug has some benefits. But if
you ask me, ‘Is nicotine a good drug?’ No,” says
Sherry Leonard, professor of psychiatry and
pharmacology at the University of Colorado.
“We just have to find [compounds] that do the
same thing as nicotine.”

Could the long-standing villain in tobacco yet prove a hero in
medicine? Mounting evidence suggests that nicotine can help in
certain diseases—but researchers are wary of giving cigarettes a
good name. Apoorva Mandavilli reports.
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Smoking gun: Large numbers of mentally ill
smokers may be lighting up in an attempt to ‘self-
medicate’ their symptoms.
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there is a rapid rise in
blood levels of nicotine,
which corresponds to a
spike in brain concen-
tration, and then the
levels fall off rapidly,
rising again with the
next cigarette. That sort
of rapid cycling is what
is thought to drive
addiction.

With the patch, peak
blood levels are about
60% of those seen with
smoking. Gradually increasing nicotine doses
through the patch relieves symptoms, but 
evidence thus far suggests that it does not 
stimulate the central nervous system enough to
become addictive. In nonsmokers, however, the
patch is not well-tolerated and can have many
side effects, including increased heart rate,
lightheadedness, sweating and nausea. Blood
levels with nicotine gum are even lower than
with the patch, but chewing gum is too variable
and difficult to monitor to be a viable treatment
alternative.

“I’m not sure there’s a hugely bright future
for just the compound nicotine,” says John
Dani, professor of neuroscience at Baylor
College of Medicine.“But I think there’s a lot of
potential for modifying the nicotinic system.”

In the brain, nicotine binds to receptors of
the neurotransmitter acetylcholine. Eleven sub-
types of these nicotinic receptors—
combinations of ten alpha and four beta 
subunits—have thus far been found through-
out the central nervous system. Because there
are several classes of receptors, levels of nicotine
in the blood can have a wide variety of effects.
Dani and others suggest that the receptors
could be good targets for drug development.
Understanding which receptor subtype is
important in a specific disorder could help 
scientists design nicotine-like drugs that 
selectively bind to a specific subtype.

For instance, gene expression analysis has
shown that in schizophrenics, nicotinic 
receptors, particularly the alpha-7 subtype, are
expressed at lower levels. The gene for the
alpha-7 receptor has also consistently been
implicated in genetic studies of schizophrenia
and, to a lesser extent, of bipolar disorder.

A clearer understanding of nicotine’s thera-
peutic effects might also help combat addiction
to it and other drugs. Although nicotine influ-
ences the release of many neurotransmitters, its
effect on the dopamine system, which is impor-
tant in reward-based learning, memory and
addiction, has recently taken center stage. “We
think that nicotinic receptors are an important
part of the reward pathway,” says Dan

McGehee, a neurobiologist at the University of
Chicago. “If you block the receptors generally
using an antagonist, you can maybe limit the
rewarding effects of other drugs of abuse.”

Ifs, ands or butts
As scientists unravel the components of the
nicotinic system, it is increasingly clear that
there are large holes in the understanding of the
biology of nicotine, addiction, mental illness,
stress—and how all of those things are tied
together. “I don’t want to say I’m not 
optimistic,” says McGehee.“But there are many
things we need to look at in more detail.”

Until recently, for instance, clinical trials in
schizophrenia often used nonsmokers as 
controls. Because most schizophrenics are
smokers and nicotine has profound effects on
the brain, including all combinations of partic-
ipants might yield significantly different results.

The biggest challenge from a public health
perspective, many researchers say, is that people
might misinterpret evidence of nicotine’s
effects in certain disorders as an excuse to
smoke or to not quit smoking.

On the contrary, in most people, nicotine
might have harmful effects beyond those 
associated with smoking, says Sulzer. In 
people with schizophrenia, ADHD or other
disorders where performance is suboptimal,
nicotine raises the ability to filter stimuli to
‘normal’ levels. Except under extreme task
demands, “normal people don’t need this
because their signal-to-noise ratio is already
pretty good,” Sulzer notes. In fact, several
studies show that in healthy controls, nicotine
either has no effect or, in some cases, can
worsen performance.

But “if some idiot or drug company is going
to twist things around,” that important 
distinction might get lost, says Sulzer.“The only
thing that would come out of [this research]
that I’d be horrified by is if people used it to
advocate smoking,” he says.“I think it would be
a real travesty if that happened.”

Apoorva Mandavilli is 
Nature Medicine’s news editor
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In patients with ulcerative colitis, 50% of
those who began or resumed smoking after a
flare-up went into remission. Patients who
improved smoked twice as many cigarettes as
patients who did not improve. Proof-
of-concept studies suggest that delivering
nicotine via transdermal patches can relieve
ulcerative colitis symptoms, albeit with a lot
of side effects (Ann. Intern. Med. 126,
364–371; 1997)

...there’s fire
Despite its promise, developing nicotine as a
treatment is fraught with pitfalls.Apart from its
addictive nature and its action as a psycho-
stimulant, nicotine influences the release of
many neurotransmitters, including dopamine,
GABA, glutamate and acetylcholine. “It’s kind
of a dirty drug because it does many, many
things,” says Edythe London, professor of
psychiatry and pharmacology at the University
of California in Los Angeles.

Addiction is primarily a concern only with
cigarettes, which, by all accounts, are not an
option for treatment. When people smoke,
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Smoking reduces levels of monoaminooxidase, an enzyme that controls
dopamine levels in the brain.

When smokers abstain from cigarettes, there is
greater blood flow as measured by fMRI—
meaning their brains have to work harder—to
perform the same working memory task.
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