
he says, the blast can spread "like a fire 
through a field of dry @ass." The fungus has 
a harder time fmding a compatible host in a 
mixed envhmment. 
Martin Wolfe, a plant pathologist and re- 

search director of the Elm Farm Research 
Center, an organic farming research center 
in Hamstead Marshall, Newbury, U.K., sup- 
ports the apprcmch but notes that the mixture 
must be tailored to local growing conditions. 
''This is a useful tool,'' says Wolfe, who has 
written a commentary in the same issue. 
"But you can't just rush in and plant togeth- 
er anything you lii:' 

Themessage6tnnZhuBstudyappearsto 
be spreading through Yunnan Province. 
where this year 40,000 hectares wre planted 
inthemixedpathn,hesays.Thepayoff,he 
adds, is easy to measure for fanners: 'tnore 
rice and more money." -DENNIS NORMHE 

A Weak Link in TB 
Bacterium Is Found 
Easilythemostsucoessfirlhuman~enin 
the wd4 the bacterium that causes tubercu- 
losis infects one-third of the wwld's popula- 
tion. ORen acting in deadly combidon with 
AIDS, TB kills 2 d o n  to 3 million people 
peryear~morethananyother~ousdis- 
ease. The secret of the pahgenk success is 
that it can linger mdetecbl in the hmgs for 
decades, hiding h m  the macrophages that 
aim to chew it up and spit it out. Now a team 
o f ~ c h e r s h a s ~ a ~ i n  
this resilient bug that suggests new ways to 
starve it out of its bolt-hole. 

I 
When ~ t e r i m  rube?n41& infects 

a person for the fvst time, it prohkates for a 
few weeks until the immune system marshals 

I 
its defenses. The two then mch a stalemate, 
says John McKinney of The Rockekller Uni- 
versity in New York City, part 
of a four-institution team re- 

d porting its fmdings in the 17 
% August issue of Na~cre. This 
gpesistent-pa- 
J population doesn't increase, 

but the immune system can't 

! ensconced-an last a life- 
time, with the person sutbhg 
no obvious ill effects. But in 
100/oofthoseid~TBwill  
erupt into full-blown disease 

~inrespo~l~etovariousstreses 
or if the immune system is = latent days in- 

! & - s g c r . ( h c ~ -  
5 urn is stuck with a restricted 

diet Iteatscarbonhlipids 
via a pathway called the gly- 
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oxylate shunt present in bacteria and plants. 
TheTBbacterbalsobuildsaminoacidsvia 
the oft-memorized Krebs cycle, explains 
McKinney, butbut"we went aRer the g l y m y k  
shuat because itb the only mway the tmcte- 
ria use for metabolism] not fxmd in humans." 
Walking with William Jacobs Jr. at the Albert 
E i  College of Medicine in the Bronx, he 
created a lmoclrout M. trhmhsh that lacks 
a n ~ d e d ~ ~ ~ ( I c L ) t h a t i s  
critical for this pathway. Study collaborator 
David Russell of bll University in Ithaca, 
New York, disccrvered that ICL levels m ele 
vated in M. trhmhsh when itk in its latent 
phase. Normal TB bacteria burrow into 
macrophages in mice and make themselves at 
home indefmitely, but McKinney's a l t e d  
bacteria that can't produce ICL wre wiped 
outbytheanimals'immunesystem. 

"One of the things w don't understand 
is haw M. rubemhsk can sit around in tis- 
sue for yeam or decades," says Jo Colston, 
an expert on mimb'i pathogenesis at the 
National Institute for Medical Research in 
London who was not involved in the study. 
"Obviously, if you can hit a protein that en- 
ables [the bacterium] to survive, that repre- 
sents a potential therapy target." 

McKinney and colleagues are searching 
for such compounds. In a second publication 
in the August issue of Nature Structuml Bi- 
o h ,  they &scribe the protein structure of 
ICL. They also identify two compounds that 
smother the active end of ICL and shut down 
the enzyme, thus preventing it h m  playing 
its part in the glyoxylate shunt X-ray crystal- 
lugmpher James Sacchettini of Texas A&M 
University in College Station, a collaborator 
on both publications, says his group, wok- 
ing with research sponsor Glaxo Wellcome 
in the United Kingdom, will screen 
bun* of thousands of additional com- 
pounds. Those that stymie ICL have poten- 
tial to serve as drugs that can starve 

TB while it's hiding in 
macrophages, he says. 

The need for new TB 
drugs is urgent, McKinney 
says, as multidrug-resistant 
TB is on the rise. Current 
drugsswatthebugwhenitb 
replicating, by interfering 
with nucleotides or with the 

1 S t d t h  iwahr. Lurking in- - 

~ # s b a r P l w r b y t h e U I g o v -  
emmemttochangethewayresearchws 
char#terize pain and dlstrest in hb animds 
isdrawingreactionfrwnbiomedicalandan- 
imal-rigtrtr grwps. In July, the US. Depart- 
rnentofAgrkultwe (USDA) askedforcom- 
ments on the new guidelines, which are 
supposed to help rcseardrers spot and 
h d i i  in lab ani- 
mdrhnoqotherthings,the 
plandefinesndii''aSSbPfS 
thathas"negaheffeCts0n 
[an anids]  well be@" 

LastHledcthekdwatian 
of American Societies for Ex- 
w- - (FA=) 
saiditwou(dp&eradHfemt 
definition, adopted by the Na- 
tiona ~esealrl; coundl in 
1992It~stFeaas"anaversivc 
state in which an animal ... shaws ma&dap- 
tivebehaviorr"FASEBalso~practical 
r u l e s t h a t r e l y o n t h e U ~ j u d g e -  
ment" of reseamhen and veterinarians. 

The Humane Society of the United 
States and other goups, howwer, v m t  
USDA to adopt a Canadian-* scheme 
that ranks pain and dstress into several cat- 
egocies,basedonoommonhbproadu~ 
We need a scale with very clear-cut mark- 
ers," says John McArdle, ddlrector of the Al- 
teImtkReseaFch8LDevaoQmentFoun- 
dation of Eden Prairie, Minnesota. Other 
ideas may still surface, as USDA will reaivt 
commentr until at least 8 Septemkr. 

ORgeUhaAttheurgingofSena- 
tor Tom Daschle (D-SO), the National In- 
Stitute~fEnVimnmentalHealthW~ 
(NIEHS) is trying to team up with Viet- 
MmeK S d d S t S  t0 aondll~t StlIdieS of 
the health and environmental effects of 
didnThe chemical implicated as a cause 
of cancer and other dirorders, was present 
in the defoliant Agent Orange, which US. 
form sprayed widely during the Vietnam 
war.Today, some Vietnamese cany tissue 
concwrtrations of dioxin that are up to 20 
times higher than those found in people 
Uving in the United S t a e r  

This week, NIEHS gathered a group of 
epidemiologists and toxicologists in Mon- 
tmy,  California, to discuss research strat- 
egy and the resources needed to perform 
epidemiological studies in Vietnam. Later 
this year, NIEHS scientists plan to meet 
with their Vietnamese counterparts, with 
joint studies set to begin in 2002 "That is, 
assuming the Vietnamese are interested," 
says NIEHS's Chris Portier. 

Contributors: Erik Stokstad. David 
M.L.kdf, Job M M  
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building of new cell walls, but they can't real- 
ly harm the TB bacterium while it's inside the 
macrophage. As a result, even the most po- 
tent medications have to be taken for 6 
months. Most people don't finish the whole 
course, a practice that promotes drug resis- 
tance. A treatment regimen that lasts only 2 
weeks would greatly reduce that problem, 
says McKinney. But that will require a dmg 
that kills M. tuberculosis while it's resting in- 
side the macrophage. -LAURA HELMUTH 

Newfound Worlds Hint 
At Hard-Knock Life 
The art of planet hunting took a big step to- 
ward becoming a science last week, when 
three teams of astronomers announced nine 
newly discovered planets orbiting other 
stars. Headline grabbers from the meeting* 
included the lightest known "exoplanet," the 
one closest to Earth, the one farthest from 
its parent star, and the second extrasolar sys- 
tem to contain more than one planet. 

To scientists, though, the real news was 
not novelty but numbers. As the roster 
nears 50, extrasolar planets are ceasing 
to be curiosities and turning into data. 
"They are coming in bunches now, and 
we can start to do real science," says as- 5 

ln 

trophysicist Debra Fischer of the Uni- 2 
versity of California, Berkeley. The ex- 
panded sample offers scientists the first 
real evidence that stars are fecund a 


breeding grounds for worlds. But it also 5
hints that the planetary nurseries may be 
hellish places to grow up. Some as- 
tronomers now suspect that most of the 
planets they can detect are veterans of 
ancient combat against hordes of rivals 

hunter at the University of California, 
Berkeley. Instead Mayor and Queloz looked 
for indirect evidence of tiny stellar wobbles 
triggered by the gravitational tug of the 
planet. As the star oscillates toward Earth, 
its light Doppler-shifts to higher frequen- 
cies, analogous to the rising pitch of an ap- 
proaching train whistle. By timing the shifts 
in frequency, the Swiss astronomers could 
infer the shape and period of the presumed 
planet's orbit and estimate its mass. 

The planet they turned up was unlike 
anything astronomers had ever imagined. 
Its mass, half that of Jupiter, and circular or- 
bit seemed ordinary enough. But the plan- 
et's location, a tenth as far from its star as 
Mercury is from the sun, was all but impos- 
sible to explain. Doppler searches of other 
stars added more "hot Jupiters" to the exo- 
planetary zoo, along with new oddities such 

for a handhl of sGble orbits. Downsizing.The prevalence of lightweight exoplanets 
Until recently, astronomers had no suggests that Epsilon Eridani's Jupiter-sized compan- 

clue that such celestial arenas existed. ion (inset) may herald smaller worlds to  come. 
Inside our own solar system, planets 
trace out neatly spaced near-circular orbits, 
with small, rocky bodies near the sun and 
cold, gaseous giants farther out. It's an ar- 
rangement that seems to have coalesced di- 
rectly from the swirling pancake of leftover 
gas that encircled the newborn star. The first 
trace of mayhem came 6 years ago, when 
Michel Mayor and Didier Queloz of the 
Geneva Observatory in Switzerland spotted 
evidence of an exoplanet in the wavering 
light of 51 Pegasi. The planet was far too 
faint to be seen by telescope; picking an ex- 

$ oplanet out of the glare of its star is "like 
$ trying to find a firefly in the glow of a nu- 
8 clear explosion," says Geoff Marcy, a planet- -
e 
k 

* International Astronomical Union 24th General 
Assembly, Manchester, United Kingdom, 7-18 Au-

5 gust 2000. 

edae, harbors three Jupiter-sized planets 
locked together in a fierce gravitational 
wrestling match. 

The nine newly unveiled planets continue 
the trend. In light from Epsilon Eridani, only 
10.5 light-years from Earth, Marcy's team 
found evidence of a Jupiter-sized body with 
an orbital radius of 478 million kilometers, 
the largest of any known exoplanet. Around 
a star called HD 83443, Mayor's team 
turned up a second planet, half as massive as 
Saturn, making it the second multiple-planet 
system outside our own. 

Astrophysicists are still struggling to 
make sense of the extrasolar bestiary, but they 
will venture a few conclusions. Stars appear 
to be prolific planet factories, they believe, 
with lighter bodies outnumbering heavier 
ones. If the pattern holds, droves of even 

smaller planets are awaiting discovery. For 
another thing, multiple planet systems are 
probably common. Right now, the 49 known 
exoplanets are scattered among 46 different 
stars. But at the conference, Fischer presented 
evidencetiny leftover fluctuations in the da- 
ta-that suggests many of the apparent loners 
might have partners in their cosmic dance. 

Some of those shadow partners could 
make the waltz of the planets look more like 
a mosh pit. The three planets orbiting Upsilon 
Andromedae, for example, are poised on the 
brink of chaos; if the system had even one 
more planet, interplanetary gravitational 
forces would tear it apart, sending planets 
shooting out into interstellar space. Astro- 
physicists say that such gravitational powder 
kegs are in a state called dynamic saturation. 
"If more systems are dynamically saturated, it 
probably means that planets formed in 

d;a young, magnetically active starlike Ep- 
silon Eridani, cycles of high and low star-spot 
activity can create a "false Doppler shift" that 
mimics or fuzzes the effect of stellar wobble. 
"I'd say there is a 75% chance that it is real:' 
Marcy says about the purported planet. 

The same problem stymies astronomers 
looking for low-mass planets. The solution is 
new methods and equipment, such as 
NASA's planned Space Interferometry Mis- 
sion (Science, 25 September 1998, p. 1940) 
or the ground-based Large Binocular Tele- 
scope under construction in Arizona, which 
combine information from multiple tele- 
scopes to achieve the power of one much 
larger telescope. The Large Binocular Tele- 
scope will also incorporate flexible adaptive- 
optics mirrors to remove atmospheric distor- 
tions. Astronomers hope such devices will 
provide them with a firsthand glimpse of 
these rough-and-tumble planetary nurseries. 

-MARK SINCELL 
Mark Sincell is a science writer in Houston. 
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