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uncomfortable the situation will grow for re- 
searchers who have built instruments especial- 
ly for it. One such device is a double-focusing 
three-axis spectrometer, designed by Peter 
Link of the University of Gottingen's Institute 
for Physical Chemistry. "You can't move it 
anywhere else without simcant changes," 
he says. Pelry and Zehetrnair say they are not 
opposed to using MEU eventually-after the 
high-density fuel recipe is perfected and test- 
ed to ensure that the loss in neutron quality 
would be minimal. But even the next-genera- 
tion MEU would require changes in the reac- 
tor's moderator tank, and using any less-en- 
riched fuel would require boosting the core 
size and the reactor's porn 

Both sides are hopell that a deal can be 
worked out. "I still think we can get this re- 
actor running within 6 months," says Zehet- 
mair. Federal officials agree that it is feasible 
for the final operating permit to be issued 
before midyear-if the Bavarians compro- 
mise. Meanwhile, scientists are at the start- 
ing blocks, waiting for the gun. "Once the fi- 
nal permit is &ranted, the fmt he1 element 
could be installed in about 6 weeks," says 
Pew. "The fuel elements are ready and wait- 
ing in France." -ROBLRTKOLNlC 

No Easy Answers for 
Biodiversity in Africa 
Wilderness areas, those vast regions un- 
touched by humans, hold great allure. But in 
terms of wnservation, focusing on only pris- 
tine, uninhabited spaces would leave many 
species vulnerable to extinction, according to 
a new analysis of human population and bio- 
diversity in sub-Saharan Africa. On page 
26 16 of this issue, researchers report that 
some of the most densely populated regions 
on the subcontinent also contain the greatest 
biodiversity. "You can't do conservation and ' development in very different places," says ! Andrew Balmford, one of the study's authors. 

g "If your goal is to preserve most of Afiica's / biodiversity, you're going to 
have to grapple with the 

2 challenges of preserving 
ij biodiversity where there are 
2 auite a lot of wo~le." 
' The anabsis does not 

3 surprise most conservation- 
? ists, who for years have I 
5 varied-or rare species and 
g also under exceptional pres- 

sure from human popula- 
p tions. But the current study I 

International in Washington, D.C. 'The fact 
that these hot spots are emerging even at this 
fmer scale is really mprising," he says. 'We 
were never sure if we could find hot spots 
within our global hot spots." 

Balmford, a zoologist at the University 
of Cambridge, zoologist Carsten Rahbek of 
the University of Copenhagen, and their 
colleagues mined a comprehensive 
database at the Zoological Museum in 
Copenhagen describing vertebrate popula- 
tions across sub-Saharan Africa. The team 
analyzed human census data and data on 
192 1 bird species, 940 mammal species, 
406 snake species, and 618 amphibian 
species in geographical squares approxi- 
mately 100 kilometers on a side. 

Areas rich in species also tend to contain 
more people, the team found. To test whether 
the correlation might be explained by sam- 
pling bias-a possible tendency for species 
lists to be more comprehensive in easily ac- 
cessible regions close to human population 
centers-the team compared the correlations 
separately for different animal groups. If a 
sampling bias was causing the correlation, 
says Sir Robert May, a zoologist at the Uni- 
versity of Oxford, one would expect the effxt 
to be stronger for less studied groups, for 
which data are sparse. But in fix$, the wrrela- 
tion was stronger for better studied birds and 
mammals and weaker for relatively uncata- 
loged amphibians. 

The pattern is probably not unique to 
Africa, says Balmford. In North America, 
for example, "some of the highest wnserva- 
tion priorities have the highest real estate 
values," most notably along the East and 
West coasts. Smaller studies in South Arner- 
ica show a similar pattern as well, says ecol- 
ogist Stuart P i  of Columbia University 
in New York City. 

The team found no easy answers when it 
analyzed which 100-km s&res would need 
some kind of protection to preserve nearly 
all known species in the database. A strategy 
that started in regions with minimal human 
populations still identified a set of squares 

leakey Uusted Kenya President 
Daniel arap Moi this week sacked promi- 
nent paleontologist and politician 
Richard Leakey (right) from his posts as 
head of the nation's civil service and an 
anticorruption team. Moi 
had appointed Leakey--a 
leader of the opposition 
and one of his staunchest 

E provides a more detailed I 
h k ,  says ecologist Gustavo Crowded. Areas rich in biodiversity overlap with centers of human 

ei & Fonseca of Conservation population, such as at Nairobi National Park in Kenya. 

critics-to the posts 20 
months aeo in a bid to I 

donors and in-country 
critics advocating greater democracy. 

Leakey's tenure was marked by con- 
trweny over his management style and 
efforts to reform Kenya's bloated bu- 
reaucracy. His ouster, says a source close 
to the researcher, came as no surprise. 

Hkshrvard Cd Germany's premier basic 
research organization, the Max Planck Soci- 
ety, is looking west again after a decade fo- 
cused on building institutes in former East 
Gerrnany.The society's governing board last 
week approved plans to build its 79th insti- 
tute, for vascular biology, in cooperation 
with the University of Munster. 

The new institute, which will focus on 
the molecular and developmental biolo- 
gy of the circulatory system, will be led - 
by Belgian angiogene& researcher Peter 
Carmeliet and German biochemist Diet- 
mar Vestweber. Munster rector Jiirgen 
Schmidt predicts the initiative "will give 
the university a big boost." 

A Sm&h Japan aims to dramatically 
boost public spending on scienceif its 
economy recwers.This week the Cabinet 
was expected to endorse a plan to spend 
$195 billion over the next 5 years on R&D. If 
achieved, the outlay would raise gwem- 
ment science spending to 1% of Japan's 
gross domestic product (GDP)-and put the 
nation near the top of global rankings based 
on the portion of GDP spent on R&D by pri- 
vate and public sources combined. 

But reaching that goal rests on "a big 
assumption," says Hiroshi Tamada of the 
Council for Science and Technology Poli- 
cy, a top advisory body. japan's CDP 
would have to  grow by 3.5% over the 
plan's span-a rate not seen since 1990. 

Meanwhile, Japan's legislature last week 
approved nearly $27 billion in science 
spending for the ZOO1 budget that begins 
1 ApriLThe 0.5% increase falls below the 
amount needed to meet the new target Of- 
ficials are still looking for items that might 
boost the bottom line for science. 
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that contain an estimated 116 million 
people-almost a quarter of the population 
of sub-Saharan Africa. 

The paper "cuts against much of the 
ethos of the conservation movement that 
wants to preserve absolutely pristine envi- 
ronments," May says. "I share that feeling, 
but there has to be much more work on de- 
termining minimal ecological structure: 
How much of the original habitat do you 
have to keep to enable particular plants and 
animals to coexist with humans?" Tom 
Lovejoy, a tropical biologist at the Smithso- 
nian ~nstitution and a consultant with the 
World Bank, says the work lends support to 
"mixed use" projects like the Mesoamerica 
biological corridor in Central America. The u 


project aims to include strict protected areas 
as well as bird-friendlv coffee ~lantations 
and regions in which a hydroelectric project 
will pay owners of the watershed as an in- 
centive to preserve the forest. 

But mixed-use strategies get mixed re- 
views. In some regions, Fonseca says, "the 
only way you're going to make sure any- 
thing is left is by having secure borders and 
protecting what you have." He says the 
study highlights the fact that if African bio- 
diversity is to survive, "at some point we 
have to bite the bullet and make some very 
strong choices, even if those are costly and 
difficult both economically and socially,'' 
such as creating well-protected parks and 
compensating local residents. 

The study should help guide some of 
those choices, Balmford says. Fonseca 
agrees. "We can't make these decisions un- 
less we know where the species and people 
are,'' he says. "They've done that analysis in 
an extremely comprehensive way." 

-GRETCHEN VOGEL 

How Cannabinoids 
Work in the Brain 
Marijuana may provide a euphoric high, but it 
can also boggle one's memory The impair- 
ment is so pronounced in laboratory rats un- 
der its influence that thev behave in some 
learning tasks as if a key memory area in their 
brains, the hippocampus, had been removed 
entirely. Now, the story takes an intriguing 
twist: Researchers have discovered that the 
"endogenous cannabinoids," marijuana-like 
chemicals made by our brain whose function 
has long been a mystery, play key roles in a 
process that may be central to the laying 
down of memory, among other things. 

In reports this week in Nature and Neuron, 
three independent research teams-from the 
University of California, San Francisco 
(UCSF); Kanazawa University School of 
Medicine in Japan; and Harvard Medical 

School in Boston-have shown that cannabi- 
noids are dispatched by some brain neurons to 
fine-tune the signals they receive. The 
cannabinoids accomplish this by turning 
down the activity of the neurons doing the sig- 
naling. One form of the process, known as 
depol&tion-induced suppression of inhibi- 
tion @SI), occurs in the hippocampus, a brain 
area involved in memory, and in the cerebel- 
lum, which coordinates movements. 

The discovery unites two previously un-
linked research tracks. It offers "the first 
concrete example of physiological func- 
tion" for the endogenous cannabinoids, 
savs neuroscientist Leslie Iversen of the 

teristics rang a bell: They're shared by the en- 
dogenous cannabinoids. On his suggestion, 
Wilson treated the brain slices with a chemi- 
cal that blocks the function of cannabinoid re- 
ceptors. It blocked DSI. "That experiment 
alone was the story,'' says Nicoll. Wilson con- 
firmed with more experiments that a cannabi- 
noid is the messenger, and she presented her 
work last November at the annual meeting of 
the Society for Neuroscience in Miami; her 
paper appears in this week's Nature. 

During that same time, Takako Ohno- 
Shosaku, working with Masanobu Kano at 
Kanazawa University, was on a parallel 
course. Having taken her clue from a 1997 " 

paper from Daniele Piomelli's team 
at UC Irvine, which showed that 
activated hippocampal neurons re- 
lease endogenous cannabinoids, 
Ohno-Shosaku also found that a 
cannabinoid blocker prevents DSI in 
cultured hippocampal neurons. Her 
results are in this week's Neuron. 

Neuroscientist Tamas Freund of 
the Hungarian Academy of Sciences 
in Budapest says his team had a clue 
that cannabinoids play a role in DSI: 
The researchers showed in 1999 that 
cannabinoid receptors in the hip- 
pocampus are located exclusively on 

Receptive. Antibodies t o  the cannabinoid receptor (black the inhibitory neurons that receive 
dots) are clustered in  the membrane of an inhibitory the retrograde signal. "The amazing 
neuron in a human hippocampus. 

University of Oxford, U.K. And it finally 
reveals the identity of the molecule respon- 
sible for DSI; researchers had been search- 
ing for this so-called retrograde messenger 
for nearly 10 years. 

"This is extremely exciting," says neuro- 
scientist Brad Alger of the University of 
Maryland Medical School in Baltimore, 
whose team discovered hippocampal DSI in 
the early 1990s. Now researchers can ma- 
nipulate the cannabinoid messengers, he 
says, to "dissect out the roles of D S I ~ ~ ~brain 
function and behavior." Alger believes it 
may prime individual neurons in the hip- 
pocampus for long-term potentiation (LTP), 
the synapse strengthening thought to be cen- 
tral to learning and memory. The discovery 
also has generated new insights into how 
marijuana intoxicates the brain. 

None of the groups set out to solve the 
cannabinoid mystery. All were searching for 
the elusive signaling molecule in DSI. Two 
years ago, Rachel Wilson, a graduate student 
with Roger Nicoll at UCSF, took up the hunt. 
In slices of rat hippocampus, she showed that 
neurons produce the messenger in response 
to rising internal calcium levels and that, in 
contrast to most neurotransmitters, the mes- 
senger is not packaged in vesicles for release. 

To Jeff Isaacson, a former student with 
Nicoll who was visiting the lab, those charac- 

selective localization of the receptors 
made them an excellent candidate to 

mediate DSI," says Freund. 
Meanwhile, Wade Regehr and graduate 

student Anatol Kreitzer at Harvard Medical 
School found that excitatory signals can also 
be inhibited, in a process similar to DSI that 
they called DSE. Working in slices of cere- 
bellum, Kreitzer found that increased calci- 
um levels trigger neurons to release the mes- 
senger that initiates DSE, but he was not 
able to identify it. After talking with Wilson 
at her poster presentation at the neuro- 
science-meeting, he tried blocking cannabi- 
noid signals. As he and Regehr report in this 
week's Neuron, this wiped out DSE, impli- 
cating cannabinoids in turning down excita- 
tory as well as inhibitory inputs. The discov- 
ery that "excitatory synapses can do it, too," 
is important, says Stanford University neu- 
roscientist Dan Madison, because "that 
makes it more widely useful" to the brain. 

"I'd be really surprised" Madison adds, if 
DSI and DSE aren't found in other places in 2 
the brain. His hunch may soon be c o d i e d .  
Freund's group has found cannabinoid recep- $ 
tors in the amygdala, an area involved in emo- 1 
tional memory, on the same class of inhibitory 5 
neurons as those on which it is found in the 2 
hippocampus, so DSI may occur there. And 5 
last year, Yuri Zilberter of the Karolinska In- $ 
stitute, Sweden, reported a DSI-like phe- 
nomenon in the cerebral cortex of rats. Now, 
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