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so fccblc that any tvatcr within 2 or 3 kilo- LVhatevcr happened. rcsearchcrs arc cscit- 
mctcrs of tlie surt:icc should bc pcrnianctitly ed. Signs of near-surfiice water, whctlier liquid 
frozen solid Cliil'ord notcs. Yet tlie apparent or solid or clath~itcs. "is mi itnportant rcsdt:' 
martian seeps spring from rock csposcd at 
the now-frigid surfi~cc, and they presumably 
floti~cd through layers as little as 150 nletcrs 
bclo~v to get there. 

These drawbacks have many rcscarclicrs 
reaching for alternatives. Carr, Clifiord. and 
othcrs arc colisidcring clathrates. Thcsc ices 
of water and a second component, such as 
carbon diosidc, form at low tenipcratures 
and high pressurcs but decolnposc to gas 
\vhcn warnicd or depressurized. Clathrates 
of carbon diosidc, thc most abundant gas in 
tlie martian atmosphere, may have formcd 
in the crust. Carr ~iotcd. and could burst 
from rock walls to form tluid nlasses of gas 
and debris that would floiir down like water? 
tlie way streanis of hot gas and ash floii~ 
down from volcanic eruptions. 

A less esotic csplanation is water ice 
frozcn into rock layers that melts only on gc- 
ologically rare occasions. ClifTord and hy- 
drologist Victor Baker of tlie University of 
Arizona. Tucson, each indepcndcntly sug- 
gested the same mechanis~n to Scicvlce that 
Mars geologist Kenneth Tanaka of tlie USGS 
in Flagstaff. Arizona, prescnts in his Perspec- 
tive on page 3325. All three were struck by 
how thc seeps prcfcr pole-facing slopcs. Al- 
though among tlie coldest spots on hilam to-
day, they note, such slopcs ivo~ild hwe becn 
among the warnlcst 4 million or 5 million 

Bleary-eyed pair. Michael Malin (Left) and 
Kenneth Edgett found 200 examples of seeps 
among 65,000 recent images of Mars. 

years ago. Planetary dynarnicists calculate 
5 that back then a ii~obbly Mars was tcmporari- 
5  ly tipped o w  as far as 450 compar~d to its 

current 35" obliquity or inclination of its spin k 
2 asis. That would have ii~armed Mars gcncral- 
I ly by sending part of the water ice in the 

southcrn polar cap into the atmosphere. 
$ strengtlicning tlic greenhouse cfl'ect. The tilt 

would Iiavc warmed high-latitudc, polc- 
' E  'icing slopcs even more. by putting them in ' 

full sun through long summers. "I'm more 
2 and nlore persuaded that what they're seeing 
3
tz 

is a reflection of what happens during high 
obliquit$' says Clifford. "It's the most plau- 

? sible esplmiation? 

says Baker. The muddy rivulets, wi~lietlier a 
day or a million years old "shoii~ the ground 
ice is there today." siiys Baker. That the water 
got loose in some way recently calls into 
question that Mars has been "cold dry. and in- 
active sincc early timcs:' -RICHARD A. KERR 

Cholesterol Drugs Show 
Promiseas Bone Builders 
For thc millions of people tvorldwidc with os- 
teoporosis. one tumblc can break a hip. and a 
hug can crack a rib. Drugs called bisphospho- 
nates can prevcnt many fractures by stopping 
the body from breaking down bone. But even 
today's best drugs prcvcnt only about half the 
fiictures, and none of tlicni do much to spur 
tlie body to rebuild healthy bone. 

That could soon change. Not only do 
statins. a group of drugs uscd by millions to 
head oJY heart tliseasc. sccm to prevent tkic- 
turcs. but they may also triggcr significant 
bone rcgroii~th in older pcople. according to 
four studies reportcd in the 18 June issuc of 
The A)111*11(i/ (?f'tIl~> 1\4e(/ic(?/ :i.s.soc:i- ,41~c<riccit1 
rifiorl (.b.l~l,L-i) and the 24 June issue of 711e 
Lcitlcet. And another promising treatment, a 
recombinrunt frtigmcnt of human parathyroid 
hornione callcd rhPT1-I. is even closer to tlic 
clinic: TIYO clinical trials reported at meetings 
in the past 3 IVCC~Ss h o ~ i ~tliat the compound 
builds bonc :~nd Io\vers the risk of fracture by 
more thul half "Tlicsc are really quite strik- 
ing reductions in fractures." says endocrinolo- 
gist Conrad Johnston of Indiana University 
School of Medicinc in Indianapolis, president 
ofthe National Ost~vporosis Foundation. 

Like a work crew repairing an aging 
street. the body normally maintains bones 
by digging holes. then refilling than with 
frcsh material. Osteoporosis. ivhicli afllicts 
10 nlillion Americans. most of them post- 
menopausal women. occurs when thc body 
breaks down bone fiistcr than it can replace 
it, rcndcring the bones thin 2uid brittle. Bis- 
phosphonatcs such as alendronate and rise- 
dronatc, as well as estrogen rcplacerncnt 
therapy, all slow bone loss by blocking 
cells called osteoclasts. i i~hich dig the 
holes. But none oS these drugs stimulates 
the cells, callcd ostcoblasts, that fill in the 
holcs. As a result. treatment works best on 
pcople diagnosed early, while they still 
have most of their bonc mass. But because 
many patients have already lost 20(% to 
30% of their bone nlass by thc time oi' di- 
agnosis, Johnston says, "\ve want some- 
thing that \vill build it back." 

In n surprising finding last December. a 
team led by endocrinologist Greg Mundy of 

RelishingVictory The human genome 
wasn't the only organism whose sequence 
earned the spotlight this week. Plant ge- 
neticists are hailing the imminent comple- 
tion of work on the wispy, ankle-high mus- 
tard plant called Arabidopsis (below), a 
model system for plant biologists. 

As of last Saturday, 108 million of the 
~ lan t ' s  120 million nucleotide 
bases had been sequenced and 
made publicly available,An- 
thanasiosTheologis of the Uni- 
versity of California, Berkeley, 
told the International Conference 
on Arabidopsis Research meeting 
in Madison, Wisconsin.The five 
participating international 
groups hope t o  finish the job bjl 
the end of July, well ahead of the 
original 2004~target date. 

Government funders and sequencers 
boast that the Arabidopsisgenome is ex- 
tremely accurate, with only 1error in every 
20,000 bases, saysTheologis, and contains 
few gaps."ltls probably the best done of all 
genomes," he adds.And although its com- 
pletion will mark the first detailed genetic 
record of a plant, the real value will be as a 
template for the rice genome, some four 
times larger."~obodieats Arabidopsis," 
notes lohn Quakenbush. a researcher with 
the Arabidopsisgroup a t ~ h e  Institute for 
Genomic Research in Rockville, Maryland. 

Hear Our Plea The honeymoon may be 
over between French scientists and their 
new research minister, Roger-Gerard 
Schwartzenberg. Schwartzenberg, who took 
over in March from sacked predecessor 
Claude Allegre (Science, 31 March, p. 2387), 
promised t o  boost several fields, particularly 
the life sciences. But on 15 June, three lead- 
ing French biologists decried an "extremely 
serious" lag in French biology in a letter to  
Schwartzenberg, Prime Minister Lionel 
Jospin, and Finance Minister Laurent Fabius. 
France hasn't kept pace with major budget 
increases for biological research in the Unit- 
ed States and Japan, notes the appeal, 
which seeks more funds and has been 
signed by nearly 400 biologists. 

"Life sciences have an ambiguous po- 
sition in  France," says Henri Korn of the 
Pasteur Institute in  Paris, who launched 
the campaign wi th  Pierre Chambon of 
the College de France and Alain Prochi- 
antz of the basic research agency CNRS. 
"On one hand they are given almost 
mythical status, [but] on the other no 
one really cares."The petitioners hope 
their plea wi l l  change things, but so far 
neither Schwartzenberg, Jospin, nor 
Fabius has responded. 
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thc biotech conipany OstcoScreen and thc weight. thc rescnrchers found that tlic bones 
University of Texas I-Iealth Science Center of women who took statins had 8% morc 
in San Antonio showed that statins-holes- mass than thc bones of those who didn't. 
tcrol-lowering drugs takcn by more than 12 Johnston and other esperts caution that 
nlillion pcople in the Unitcd States alone- it's too soon for doctors to prescribe 
draniotically boosted new bone growth in statins to treat osteoporosis. To prove that 
micc and rats (Scic~tlcc~~ 3 Dccember 1999, p. statins really strengthen human bones and 
1946). But no one knew whether thcy would prevent fractures, researclicrs nccd to per- 
work in hunmns. form large clinical trials in which patients 

The new studies suggest-but do not arc randomly assigned to take statins or 
prove-that they do. In the Iargcst of the placebos. "They've done a good job [con- 
four studics. a team led by Hcrschel Jick of trolling for] evcrytliing you'd expect. but 
Boston University School of Mcdicine in maybc there's some diffcrcncc between 
Lcsington. Massachusetts. compared thc people who take statins and peoplc who 
medical records of 3940 British patients don't." says Johnston. 
aged 50 and over who had suffered fractures Whethcr or not statins pan out in clinical 
with those of 23.379 control subjects who trials, rhPTH already has. Last wcek at the 
had not, by matching each patient to con- Endocrine Society meeting in Toronto, 
trols of the sanic agc atid sex \\rho saw the Robert Nccr. director of the Osteoporosis 
same doctor. Alter adjusting for tlic cffccts Centcr at Massachusetts Gcncral Hospital in 
of other factors tliat affect --... Boston, prcsentcd results of 
bone strength. they reported -:). a randornizcd trial that 
in J41\4-4 that statin uscrs , show that rhPTl-I rcduccs 
\\ere 45% less likcly to have i- ostaoclast the risk of recurring frac- 
suffered fractures than sub- 1 tures in ivomcn. Subjects 
jccts \vho were not taking who had already suffcrcd 
thcsc drugs. "Wc wcrc vertebral fractures were 
am cue^? Jick says. "Life is 65% lcss likcly to suffer a 
usually not that simple.?' second spinc fracture and 

Two other teams conduct- A 54% less likely than con- 
ed similar case-control stud- 4 '' trols to suffer nonspine 
ics. with similar results. In fractures aRcr sclf-injecting 
the same issuc of J..11\%.I, a 

' 
% rhPTH for 1 to 2 years. 

team lcd by pharmaco- Bisphosphonates The drug also seems to en- 
epidemiologist Jcrry Avorn w hance tlic bonc-preserving 
and Philip \'ang of Brigham benefits of hornionc rc- 
and Won~en's Hospital in placement therapy, accord- 
Boston shonai that subjects ing to trial results present- 
over age 65 who used statins ed 2 weeks ago at the 
wcrc half as likcly as World Congress on Osteo- 
nonusers to suffer hip frac- porosis by Felicia Cosnian 
tures, cvq  after adjusting for of Helen Hayes Hospital in 
the eflects of race, smoking, West I iaverstra~v~ New 
other diseascs. and other York. and her colleogues. 
drugs. And in Tile L~trcet. a A But on the do\vnside. 
separate tcani at the somc , rhPTH, unlike statins, 
hospital led by phar~naco- 

New bone lil~lst bc injected. "Patients 
epidemiologist K. Arnold generally don't like to give 
Chan  ports equally encour- themsclvcs an injection 
aging findings. every day: says epidcmi- - - 

nlcdical Repair crew. ~~d~~~~ drugs, Such oloiist ~tcvcn Cunililings 
data fron~ sis health mainte- as the bisphosphonates, block os- of thc University of Cali- 
nance organizations in differ- teoclasts from breaking down fornia. San Francisco. 
ent regions of the United bone; statins may os- "LVc nced options." And 
States. thcy fowid that \volil- teoblasts to build new bone. despite the plctliora of 
en over 60 \vlio used statins 
reb'ularly wverc half as likely to sufier a hip, 
vertebra, or wrist ii-actt~rc as similar wonicn 
who didn't take the drugs. What's morc, a 
tcam Icd by rheu~i~atologist Tim Spector of 
St. Thomas' Hospital in London s h a ~ v d  in 
TIIC L ~ t ~ c e t  that statins seem to boost bone 
density sibmificantly-a key nieasun: of bone 
strength. Aner cscluding the elyccts of hor- 
mone rcplaccmcnt therapy, agc, height. and 

auspicious rcsults, he cau- 
tions tliat it's too early to abandon bisphos- 
phonate drugs, which Ii>lve passed muster 
in several large. rimdomizcd trials. Even so: 
the new findings are gcncrating quitc a 
buzz aniong both rescarchers and clini- 
cians. "It all looks \.cry promising," says 
Johnston. "\Ve may ht~ve a lot of good 
drugs before long. -DAN FERBER 
Dan Ferber is a writer in Urbana, Illinois. 

Bug Bastille to Open 
under New ~anagement 
PARIS-In the ncst few weeks, Europe's 
most advanccd high-security pathogen lab 
is expected to open for business in thc 
southern Frcnch city of Lyons. A striking 
glass-and-steel structure built on stilts over 
an <xisting building. tlie lab will join a 
handful of facilities around the world capa- 
ble of handling tlie most dangerous human 
pathogens-such as tlie Ebola and Lassa 
fcvcr viruses (Scietlce, 26 May, p. 1320). 
But the long-anticipated dcbut of this "hot" 
lab is not turning out to be a joyous occo- 
sion for sonic of those involved. 

Last week. thc Marcel MCricux Founda- 
tion, which paid for the lab's construction, 
announccd that the Pasteur Institute will 
take ovcr its "scientific dircction." The ar- 
rangement. which took a consortium of rc- 
searchers planning to use the lab by sur- 
prise, gives Pasteur the authority to name 
thc lab's director. Thc Icading candidate is a 
Pasteur scientist. and that \vould leavc the 
Iab's currcnt director. virologist Susan Fish- 
er-I-loch, out in the cold. Fishcr-Hoch says 
she's a victim of a smear campaign aimed 
at shunting her nsidc. 

This inauspicious spat is thc latest hvist 
in a long saga. In 1996, physician Charles 
MCrieux, patriarch of the Lyons-bascd fami- 
ly of vaccine producers and creator of the 
foundation bearing the name of his father* a 
student of Louis Pasteur, decided to build 
thc lab privately after agencies in Europc 
balked at its $8 nlillion price tag. Mkrieus 
hircd Fisher-I-loch. wlio had spent much of 
her career in a biosafety le\lel 4 (BSL-4) fa- 
cility at thc Centers for Discasc Control and 
Prevention (CDC) in Atlanta. Georgia, to 
dcsign and build the lab (Sciulce, 13 March 
1998. p. 1630). Technical glitches and safety 
conccrns have delayed tlic lab's opening. 
originally planned for late 1998. 

Putting the Pastcur in charge of the lab's 
science mahs  scnse for both Mkrieus and 
the Pasteur. The European Union and 
French agencies turned down repeated rc- 
quests to help cover the estimated $1.4 mil- 
lion per year to kccp the lab running; thc 
foundation and Pasteur arc nowr negotiating 
the institute's financial contributions to thc 
lab. "The Pasteur Institute was a logical 
choice." says David Ilcy~nmn, director of 
the World Health Organization's division of 
emerging and othcr comlilunicablc diseases 
in Geneva. And Pasteur Director-Gencral 
Philippe Kourilsky says the arrangement al- 5 
lows Pasteur to run a BSL-4 facility without ; 
the hassle and expense of trying to build 5 one on its already cramped canipus in the a 
licart of Paris. - 
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