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Degrading 
a Defense 
Bacteria use enzyme 
to escape trap 

Like a cloak of invisibility, an enzyme 
r leas d by strep A bact ria 1 ts them slip 
away from the body's staunchest defenders, 
a new study shows. Th di covery could lead 
to a new weapon against virulent diseases. 

White blood cells call d neutrophils have 
a tw -pronged defense against bacteria: 
Th y can swallow and d stroy them or they 
can release neutrophil extracellular traps 
(NETs). The fibrous NETs are made up of 
DNA and toxic compounds that can catch 
and kill pathog nic microbes. 

But som bacteria nimbly evade NETs, 
says Victor Nizet of the University of Cali
fornia, San Diego. One possible explana
tion has be n that those bacteria produce 
an enzyme that degrades the traps. 

Dis ase-producing bacteria seem to 
mak moreofanenzym call dDNasethan 
benign microb s do, Nizet says. "There's 
been speculation for a long time that 
DNas s could b virnlent;' he says. 

Group A streptococcus bacteria can 
cause diseas s ranging from throat infec
tions to scarlet fever to fl sh-eating dis
as , and they're highly resistant to then u

trophils' traps. 
To test wh ther it is DNas that helps 

strep A bact ria escape NETs, the 
researchers created a mutant strain of the 
bact ria that lacked the gene that ncodes 
for DNas . Without th gene, the bacteria 
didn't degrade the NETs and were quickly 
killed by cultured neutrophils. 

Th t am also ins rted the DNase gene 
into b nign bact ria that normally lack 
th nzym . In laboratory tests, the altered 
microbes evad d the NETs with ease. "This 
showed that manipulating this on bacte
rial-virulen e factor has a big effect on the 
disease-causing pot ntial of bacteria," 
Nizet says. 

In the sam study, th r earchers injected 
a ch mical DNase inhibitor into one hind 
leg of each of four mice infi cted with flesh-
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eating strep disease and injected a placebo 
into the other hind leg. In placebo-treated 
limbs, where the bacteria were "running ram
pant;' Nizet says, there were no fibrous NETs. 
In all the inhibitor-treated limbs, however, 
the scientists saw abundant NETs. In lesions 
there, no bacteria remained and no ulcers 
developed, says Nizet. He and his team report 
the results in the Feb. 21 Current Biology. 

The paper "clearly shows" that strep A 

QUOTE 

shaking for that surprisingly long interval 
would threaten many of the city's aging 
landmarks. 

Earthquakes that shake Rome and grad
ually degrade its ancient structures typically 
originate in one of two places: the Alban 
Hills region, about 25 kilometers southeast 
of the city, or the Central Apennines, a 
mountain range about 90 km to the east. At 
least 20 large quakes have shaken the city 

in the past 2,000 years. The 
most recent, estimated at 
magnitude 7.0, occurred in 

makes an enzyme that can 
destroy NETs, says microbi
ologist Aituro Zychlinsky of 
the Max Planck Institute for 
Infection Biology in Berlin. 
"It's extremely interesting:' 
In the Feb. 21 Current Biol
ogy, Zychlinsky describes a 
similar enzyme secreted by 
pneumococcus bacteria. 

Manlpulatlng this 
1915, says Kim B. Olsen, a 
geophysicist at San Diego 
State University. However, 
none of the region's seismic 
instruments had yet been 
installed, so detailed analy
ses of ground motions gen
erated by major quakes in the 
area haven't been possible. 

one factor has a big 
effect on the disease• 
causing potential of 
bacteria." 
VICTOR NIZET, 

Nizet says that his team's 
discovery could guide a new 
approach to fighting dis

umvers,ty of California, 
San Diego 

ease, although researchers will first need 
to find ways to target only pathogenic 
DNases. Rath r than killing the bacteria 
with antibiotics, and thereby encourag
ing them to evolve resistance, he says, 
"we're basically allowing the immune sys
tem to do its job." -c. GRAMLING 

Rome at Risk 
Seismic shaking could 
be long and destructive 

If a large earthquake struck Rome, ground 
motions could rock the city for up to a 
minute, a new simulation suggests. Strong 

Rome covers the flood
plain of the Tiber River. Because the sed
iments supporting the city haven't yet 
solidifie into rock, strong and sustained 
ground motions can cause the soil to shift, 
settle, and even liquefy and flow, says 
Olsen. Data gathered from more than 
1,000 boreholes drilled in and around the 
city indicate that the soil and silt beneath 
the city is about 50 meters thick. Below 
that lies a thin layer of gravel over bedrock. 

Olsen and his colleagues used the bore
hole data to construct a first-of-its-kind, 
three-dimensional computer model of the 
geology of Rome and its environs. Then, 
they subjected the model to simulations of 
two earthquakes typical of past large 
quakes in the region- a magnitude 5.3 
quake centered in the Alban Hills and a 

ROMAN SHAKEDOWN The sediment underlying Rome makes ancient landmarks, including 
the Colosseum, especially vulnerable to large earthquakes that originate nearby. 
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magnitud 7.0 temblor originating in the 
C ntral Ap nnin s. 

The gr atest ground motions caused by 
th simulat d quak s app ared along th 
edges of th floodplain, wher seismic 
waves trav ling through the sediment 
bounc d off the rocky edges of th river 
valley and reinforced ea h oth r. 

Olsen notes that parts of c ntral Rome 
that experienced large ground motions 
during the simulations w re locations that 
had been heavily damag d in actual 
quakes. 

What surprised t am m mb rs was that 
th virtual quak originating in the C n
tral Ap nnin s shook Rom for long as 
a minut , h not s. S ismic vibrations in 
th s dim nts und r the ity cho d back 
and forth through th basin, extending the 
quak 's duration. Th r s arch rs report 
their r sults in the February Bulletin of 
the Seismological Society of America. 

Simulation such as th s could nable 
sci ntists to d termine which of Rome's 
ancient buildings are most at risk of col
laps during a major quak , ays Kirk 
Martini, a structural ngineer atth Uni
v rsity of Virginia in Charlottesvill . 
Pr servationists could then focus th ir 
costly and tim - on urning -fforts on s is
mically r trofitting th most vuln rabl 
histori al sit . - s. PERKINS 

Big Woman 
with a Distant 
Past 
Stone Age gal embodies 
humanity's cold shifts 

A 260,000-year-old partial skeleton exca
vated in northwestern China 22 years ago 
r pres nts our larg st known£ male ances
tor, according to an w analysis of the indi
vidual's xt nsiv r mains. 

today hav lutionary r ts," 
Ro nb rga 

Although 
Homo gnu 
Now known 
she stood roug 
and tipped the 
thre anthropol 
Ston Ag Hom 
approa h d th 
mat d 163 pou 
cam from a 100,00 
tal site in Fran 

The Jinniu h n's • 

LARGE LADY A new analysis of a partial 
stone Age skeleton, Including this skull, 
Identifies It as coming from the biggest 
known female among human ance tor . 

her • p in a lat' h l, as an 
ada r tai a ·old H-
rna g , b b 'lh h rt 
limb imil at ar-polar 
pop ay, t nti op in 
an up ming Proceedings o ational 
Academy of SC'iences. 

The larg timat d br in • • , hi-
nes fossil supports a curr y of 
mid-Sto brain omo 
sp cies, t arche . aly-
ses of ot ils' k ody 
bones-not including multi rom 
single individual -had i hat, 
betw n 1 million and 200,0 o, 
the Homo lineag din bo l 
display d c nsi rain gr a-
tive to body siz . 
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Birth Deterrent 
Stress hormon cited 
• • carriag s 

High concentrations of a stress hormone 
• y pr ·gnrnt worn •n might mak 

or' lik •ly Lo hf v • mis ·arriag •s, a 
dy finds. 

5 p •re •nl of pr gna_n
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l p . That 
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This anci nt woman puts a mod rn 
twist on Stone Age human evolution, ay 
Kar n R. Ros nb rg of the University of 
D laware in N wark, Lu Zun' of Peking 
Univ rsity in B ijing, and Chris B. Ruff 
of Johns Hopkins Univ rsity School of 
M dicine in Baltimore. The fossil indi
vidual's larg siz and th appar nt adap
tation of her body to cold conditions ar 
"con ist nt with th id a that patt ms of 
human anatomical variation that w e Jinnius y . th fi arriage 

1 
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r ult d. Of the 12 pregnant women whose 
cortisol concentrations stayed at or b low 
average during these first fi w we ks, only 
4 mi carri d, N pomnaschy and his col
l agu s r port in an upcoming Proceeding 
of the NationalAcademy of Sciences. 

came to the sam conclusion;' Arck says. 
High stress during pregnancy disrupts nor
mal ndocrine functioning and interferes 
with fetal survival, she proposes. 

new study suggests that it could become 
completely reliable. 

Onur Hosten and his colleagues at the 
University of Illinois at Urbana-Champaign 
present their findings in the Feb. 23 Nature. 

Th miscarriag s in the study occurr d 
an average of 2 we ks aft r conception. 
"Th finding ar ye-op ning, sugg t
ing that el va dcortisoll vel in arlypr g
nancy [p s J a n arly complete thr at to 
th pr gnancy continuing;' ays endo ri
nologist David H. Abbott of th University 
ofWi con in-Madi on. How v r, h ays, 
it's not cl ar wh ther outside str ssor or 
som biologic process intrinsic to arly 
pr gnancy in c rtain wom n caused th 

N epomnaschy agrees that maternal 
stress remains the simplest explanation for 
his results. He briefly interviewed the 
women in his study three times a week. He's 
still analyzing thos interviews, which 
might reveal whether outside stressors 
brought on the high r cortisol concentra
tions, he says. -N. SEPPA 

"This is a beautiful experiment. It verifies 
... one of the strangest aspects of the nature 
of physical reality that is presented to us by 
quantum theory," comments theorist Richard 
Jozsa of the University of Bristol in Eng
land, who dreamed up the scenario in 1998. 

Built so far only in laboratories and on a 
limited scale, quantum computers exploit 
the quantum-mechanical properties of tiny 
objects, such as photons and ions, to per
form calculations (SN: 1/7/06, p. 5). Such 
properties include being in a so-called 
superposition, where an entity simultane
ously exists in two or more states that seem 
mutually exclusive. 

in r in cortisol. 

Easy Answers 
Quantum computer gives 
results without running 

H no that om r ear h suggests that 
ortisol can suppr s prog teron , a hor

mon ss ntial to a successful pr gnancy. 
P tra Arck, a physician at harite, an 

in titute at th Univ r ity of M dicin in 
B rlin, ays that th tudy compl m nts h r 
ob rvations that str scan adv rsely affi ct 
pr gnancy. That arli r w rk, how v r, con
e ntrat d on worn n lat r in th ir first 
trim st r and d termin d tr s on th 
basis ofth worn n' s lf-r p rts rather than 
on rti ol m asurem n . 

"Although looking at lightly diffi r nt 
tim point during pr gnancy, we both 

Physicists have long known that quantum 
computers have the potential to race 
through calculations trillions of times as 
fast as ordinary computers do. Now, it 
se ms that those machin s may not have 
to calculate at all to d liver answ rs. 

Thats mingly absurd possibility, which 
was advanced as a th ory several years ago, 
has now rec iv d exp rimental verification. 
What's more, although pr vious calcula
tions indicated that such an approach 
would work only half th tim at b st, the 

For the new experiment, the Illinois team, 
l d by Paul G. Kwiat, built a rudimentary 
quantum computer from optical compo
nents such as mirrors and beam splitters. 
The researchers first mark one of four loca
tions in miniature database. When trig
gered by an incoming red photon with cer
tain traits, the computer searches for the 
marked location and checks for a match 
between the location indicated by the pho
ton and that target (SN: 6/3/00, p. 356). 

When there's a match, the computer 

Busy Little Recyclers 
Chemical process, microbial metabolism transform trash-bound plastics 

A two-step approach that 
converts a common plastic 
into a biodegradable poly

mer could cut the number of 
packing peanuts and Styrofoam 
cups that end up in landfills, 
researchers suggest. 

In 2003, U.S. manufacturers 
produced more than 2 million 
tons of polystyrene to make 
such items as food packaging, 
packing materials, and furniture. 
Nearly all of this plastic was dis
carded, according to the Envi
ronmental Protection Agency. 
There is little demand for recy
cled polystyrene because it's of 
lower quality than the poly
styrene made directly from 
petroleum components, notes 
Kevin E. O'Connor of the univer
sity College Dublin. 

Last year, O'Connor's group 
reported that the bacterium 
Pseudomonas putida CA-3 
could metabolize pure styrene, 
the precursor of polystyrene, 
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and convert it into poly
hydroxyalkanoate (PHA), a 
biodegradable polymer that 
can be made into good-quality 
plastic. While other members 
of this microbe family turn sug
ars and other plant-based 
materials into PHA, converting 
styrene is rare, says O'Connor. 

In an upcoming Environmen
tal Science & Technology, 
O'Connor and his colleagues 
describe adding a chemical 
step to the microbial process, 
thereby changing polystyrene 
into PHA. 

First, they heated the poly
styrene to 520°C in a closed 
reactor, which broke down the 
polymer chains and produced 
styrene oil containing a few 
other chemical compounds. 

The researchers then cooled 
the liquid and added it to 
P. putida CA-3 growing in the 
lab. O'Connor says that he was 
not sure whether the microbes 

would tolerate the impure 
styrene, but "they grew well. 
You can take your dirty oil and 
just feed it to the bacteria rather 
than having to clean it up." 

As in their previous work, 
the researchers induced the 
bacteria to turn styrene into 
PHA by limiting the microbes' 
supply of nitrogen, which they 
need to make amino acids. 
Under such conditions, which 
don't support growth, some 
bacteria go dormant, says 
O'Connor, but others react by 
storing carbon as a polymer 
that will be useful if more
favorable conditions return. 

After 48 hours of fermenta
tion, the bacteria had produced 
1.6 grams of medium-chain
length PHA from 16 g of styrene 
oil, the researchers report. This 
biodegradable polymer, with 
repeating units of 6 to 14 car
bons, could be used to make 
paints or medical devices. 

"We recognize that it's a nice 
concept, but it needs to be 
improved to make it more eco
nomical," O'Connor says. The 
researchers are now investigat
ing ways to improve the 10 per
cent styrene-to-PHA conver
sion rate. 

Stephen McCarthy of the 
University of Massachusetts 
at Lowell agrees that the 
approach is not practical at this 
stage but adds that it "could be 
of value in the future." 

However, he notes that 
rather than making biodegrad
able materials from petro
chemical plastics, it would be 
better to use only biodegrad
able plastics in the first place. 
They can be made from 
renewable resources such as 
farm crops. "That's going to 
help us to wean ourselves off 
of fossil fuels more than this 
particular approach," says 
McCarthy. -A. CUNNINGHAM 
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emits a red photon with pecific trai . If 
there's no match, the outgoing photon has 
different characteristics. 

The team incorporated the computer into 
a larger setup that included a beam plit
ter upstream to provide a path around the 
computer. Given its quantum nature, a trig
ger photon simultan ously ent rs and 
doesn't ent r the computer. "Thi puts th 
quantum computer in a sup rpo ition of 
running and not running;' Host n xplains. 

Downstr am photod tectors th n r cord 
light signals in the various paths, which 
indicate whether th photon went into th 
computer and what its target location was. 
When such measuremen ar tak n, how
ever, th computer can no long r maintain 
its multipl states and the sup rposition 
collaps s, leaving evid nc that th com
puter ran or didn't run. 

Indeed, the det ctor indicat d about a 
third of th time that, with no photon going 
into the computer, and thus no earch, th 
computer had yi ld d the corr ct answer 
to the question: Wa there a mismatch 
betw n the incoming photon and th cho
s n databas location? 

Kwiat's team al o pre en n w th oret
ical calculations showing a way to boost 
the computer' accuracy to n arly 100 per
cent and to sp cifically identify th s 1 cted 
location rather than determining wh ther 
there was a mismatch. 

Charle H. Benn tt of the IBM Thomas J. 
Watson Research Center in Yorktown 
Heights, N.Y., praises the new work for 
"exploring the plac s where quantum pre
diction s ems most at odds with common 
sense!' - P. WEISS 

Hunger for 
Knowledge 
Appetite hormone may 
stimulate memory 

A hormone that's been tied to hunger may 
also pla a pivotal role in creating and 
retrieving mem01ie , according to a study 
in mice. These findings could pur new 
strategi for improving learning and m m
ory in p opl . 

Wh n the stomach is empty, its lining 
cells seer te a hormon call d ghr lin. Pr -
vious studies hav shown that ghrelin 
migrates through th bloodstr am and into 
the brain, where it stimulates r eptors on 
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nerve cells in the hypothalamu . This truc
tur , found at th base of th brain, sub e
qu ntly trigg rs app tit . 

R searchers have also found ghr lin 
r ceptors catt red throughout the brain 

QUOTE 

ory-r tention tasks, such as r ingwh r 
tr at w r hi ·n am • m m-
bering s ction r d liv-
r damild h • .Mic 

trea d with g cations 
s· an th 

• id. 
ar d 

ho mice 

beyond the hypothalamus. 
"Th question was, 'What i 
ghr lin doing in the rest of th 
brain, if anything?'" s 
Tamas Horvath, an ur i-
ntist at Yal Unive y 

School of M dicine. 
Horvath and his t am 

fo used th ir att ntion on ghr -
lin's rol in the hippocampus, 
a brain ar a involved in 1 arn
ing and memory and that's lit-

What Is ghrelln 
doing In the rest 
of the brain, If 
anything?" 

lack ak 
ghr old 
toy was 
swa or-

TAMAS HORVATH, 
Yale umvers1ty 
School of Medicine 

mal 

n 
t at an 

ter d with ghr lin rec . i • animal r me Jow-
tarted by inj cting so i v r, th gh n't 
xtra ghr lin and oth • p nd any m t y 

amount of salin ov r t al than with oth n 
days. Wh n they exa ls' th rche 'th 
brains, th y found th • lls g ili u 
in those mi e th in had much as nor 
about m pin s, r t • • g in 
whi h liz an • ·o 
tions ·t . i 

Th fo imilar nario VO 

wh par rmal with enti ti 
mic altered so that th idn't Int rogram in Balti-
make any ghr lin. lin-defi t ani- mor. • • -
mals had about 25 t fi w r driti r hav hown that hu 
spines than n did. animal rain a t' • :l 

To se wh • • r- hun • r 
ences coul ory, l a y 

The Casslnl spacecraft recently photographed the most powerful storm (white 
swirl) ever observed on Saturn. The tempest Is located In Storm Alley, a region 
of the planet's southern hemisphere where strong disturbances have fre
quently occurred. From north to south, the storm spans 3,500 kilometers, 
about the distance from Salt Lake City to New York. Because most storms on 
Saturn lie below the clouds, only the strongest upwelllngs can be seen. The 
storm erupted on Saturn's night side, so the orbiting craft had to rely on the 
tiny amount of sunlight reflected off Saturn's Icy rings to record the distur
bance. casslni first detected signs of the storm on Jan. 23, when the craft 
recorded radio noise generated by lightning deep within Saturn's atmosphere. 
Amateur astronomers using small, Earth-based telescopes took the first visi
ble-light portraits. NASA released this cassinl image, taken Jan. 27, on Feb. 14. 
The storm intensified on Feb. 19. R. COWEN. 
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Science Mall 
sciencemall-usa.com shopping 

The Deluxe Dinosaur Panorama poster - A colossal 
wall poster that embodies the elegance and power of 
dinosaurs. Painted by Haruo Takino. Size: 64.375"L X 
22. 75"H and comes laminated. Order #JPT-dinopan cost: 
$38.00 

T e Periodic Table NEW! 
~--in the Body - 2006 Copyright 

oc s I era s n Ge stones o t e 
~ 100pieceset,size:20"LX 12'WX 1"0, 
Oak casing . Great for classrooms, 
collectors or young cienti ts. No glass 
covering necessary. Suitable for wall 
hanging. Order #JPT-1888, Cost: $85.00 
Meteorite Included/ 

Dino Panorama Floor Puzzle -
70 iece -NEW! 
Puzzle size: 39'W X 14" H 
#JPT-dinofloor, Cost: $16 .95 
Advanced Pino Panorama 
Pu le - 000 iece - Puzzle 
size : 37'W X 13"H #JPT-1000 
Cost $19.95, 

'"' Periodic Table I the Bodv 
~ ......... , . ' .. ~:.;.~ -

Ovira tor in Re Ilea 

Both puzzles are based on the 
deluxe poster shown above, righ1. 

Authentic, hand-painted replica of the first 
carnivorous dinosaur embryo ever found. It was 
discovered in 1994, in Mongoli . The replica i the 
actual size and is constructed of durable polyvinyl. 
NEW! Comes with educational tag. Size: 5"L X 3" 
H, Order: #JPT-ovegg, Cost $12.95; #JPT
ovlshell, replica with small real, generic dino egg 

The Periodic Table in the Bod - oster discusses 
each of the elements on the Periodic Table in relation to how 
the body uses them. It helps us understand how the elements 
are used by bones, blood, metabolism, genetics, and disease. 
Also, there are five sections to this periodic table poster. One 
ection examines why we are indeed "star stuff' and our 

chemical ties to he universe; others profile the chemical 
makeup of the human body, plant growth, DNA, and the role of 
the elements In brain metabolism. Full color, laminated. 28"W 
X 38"H poster, Copyright2006 ., .#JPT-4191... Cost$28.95 

hell, with Info. Cost $19 .95 

Sumerian Medical Tablet 

Sumerian Medfcal Tablet -
Reproduction of the earliest 
known prescription written In 
cuneiform. A detailed booklet 
comes with the tablet and gives 
a translation and history. The 
origin I was found a Nlppur (c. 
2100 B.C.). Size: 6" X 3" X 
about 3/4" thick. Comes with 
an adjustable walnut wood 
easel stand. Order # JPT
sum r, Co t: $69.95 

Beautiful natural nautilus shell from 
the Phlllipplnes. One of natures 
best examples of the Fibonacci 
sequence I Comes with information 
about the shell and Fibonacci 
sequence Tri-cut. Size : 5-6", 
Order#JPT-naut14, Cost $28.95; 
Pearllzed,6-7" JPT-pearllzed, cost: 
$32.95 

This Is an exceptionally impressive 
reproduction inspired by a limestone 
carving from Pledras Negras, 
Guatemala, 790 A .O. This 
reproduction of the west leg of Altar 
4 is one of four with symbols of rain 
and clouds. This leg probably 
represents one of the four "chacs," 
the serpent spirits that bring rains 

Attractive Ammonite 
Pendant(above) wrapped 
in 14K gold. These are the 
best quality in the world, and 
are from Madagascar. The 
ammonite comes in an 
attractive jewelry box with 
information and with 
authenticity. There will be 
some variation in color and 
pattern, as each is different 
but of the same quality. 
Size: 1 1/2" W x 2 1/4" L, 
Order: #JPT-1719 $120 

CALL TOLL FREEi 
Free Genome poster 

with orders over $451 

Truly becoming a CLASSIC! A colorful poster 
presentation of the elements in our Universe. 
Featuring 117 razor-sharp color photos and 
graphics, this tour-de-force of the elements 
shows samples of minerals and crystals 
containing the element in question. Printed on 
heavyweight stock UV protective coating. 
38.5"W x 27"H 
#JPT-7200 Laminated version: $28. 95 

Chemical Galaxy; A New Vision of the Periodic Table of the Elements 
Chemical Galaxy ooster is a new 
creation in the world of periodic 
table charts. Developed by Philip 

1 
Stewart, Oxford University. this 
table was created in a spiral design. 
It uses a starry pathway to link the 
elements and to express the 
astronomical reach of chemistry. 
Copyright 2006, Size: 26"H X 38"W 
Laminated, info sheet provided. 
Order#JPT-2221, Cost $28 .95 

and wind from the four directions. How To Order·. VISA MC AMEX Ch k MO t .. ,., I I d d 
The modem Maya still offer food and • • _ • ec • _ pos age wa nc u e 

time. Comes with information. P.O. Box 1864 
Order#JPTmayan12, Cost: $69.95, Dubuque, IA 62004-1864 sciencemall-usa.com 
drink lo the four "chacs" at planting Science Mall-lJSA.com Toll Free: 800-720-545~ 

#JPT-mayan 2, Two for $130 
De cription: Weight: 81bs. Slze:o 1/2"WX41/4"DX81/4"H Free Human Genome Poster with every order over $46 
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EVOLUTION IN ACTION 
The trials and tribulations of intelligent design 

BY SID PERKINS 

rony of ironies, creationism has evolv d. In a 
sense, it had to: In 1987, the U.S. Suprem Court 
struck down a Louisiana law that required the 
teaching of so-called creation scienc wh never 
a grade school or high school class cover d the 

theory of evolution. That law was declar d uncon
stitutional becaus creation science-the notion that 
the Bible's version of the creation of th universe 
could be verified scientifically-was int nded to 

fi ld, a large fraction of the U.S. • appar ntly d n't buy 
into th th ory. In polls, about 4 aintain • • g things 
h • d in th • pr e b gin . 

ory of l ppo iti w 
fi os db h late 18 nc 
t ncept has manifi four wa ark 

ci ch rat Sch ol who 
s t ty of Vi ntology • iz., 
l o origina osition d by 
s i 60s. Th ave p ak d 20s 
with the S • al (SN: 12/24el31/05, p. 408). A third pu h 
for er ation ci n lo t st am aft r th Edwards v. guillard 
d ision in 1987. advance a particular religion. 

Sine that landmark dlee:c1~· :io~n~•----------------------1 
call d Edwards v. Aguil- • 

i 
ign n 

lard, creationism has 
morphed into a philoso
phy dubbed intellig nt 
design. That viewpoint 
holds, among other thing , 
that organisms ar too 
structurally and bio hero
ically complex to hav 
aris n only in accordanc 
with natural force . Int lli
gent d sign do sn't id ntify 
who or what created th uni
verse, Earth, and the er a

\ • volution 
. aterial on evo ut1on. . . . 

Thls textbook contains m arding the origin of hvtng ~hing • 

yl n 
e b ingly 

vigoro Their 
trate age-. a theory not a fact, reg h d with an open mind, 

1s '. h uld be approac e 
This matenal s o d critically c n idered. 

d• ed carefully, an stu 1 

or for cast 
doub and 

Approved by . 
Cobb County Board of Educatton 

Thur day, March 28, 2002 

then o ig nt 
d sign mate 
theory ori-

tures that live on it. 
After more than ad cade 

of making inroads to classrooms aero the country, th intelli
g nt-de ign philosophy rec ntly suffi r d as tback in i fir t test 
in fi d ral court. Last D cemb r, Judg John E. Jon III of th 
Unit d States District ourt for th Middl District of P nnsylva
nia ruled that intelligent d sign couldn't b taught in the Dover 
(Pa.) Area School District b caus it "cannot uncoupl itself from 
its er ationist, and thu religious, ant dents." 

That loss won't b app al d to the Supreme Court, however, 
in larg part b cause ight of the m mbers of th chool board 
that had supported th t aching of intelligent design w re swept 
out of office in an election last November. But that do sn't mean 
thatth deb te is ov r. kirmishe b tween propon nts of intel
ligent design and pro- volutionists ar taking plac across the 
country in arenas ranging from m tings oflocal hool boards 
to tate legislature . Points of contention xt nd from sp cific cur
ricula and textbooks to th d finition of cience its lf. 

FAVORITE TARGET Evolution i th biological pro 
populations of organi m acquir n w, advantag ou 
th m on to ub qu nt g n rations, and som tim er ate n w 
sp ci . Even though mo t biologists today consider Darwinian vo
lution so sound that th y r gard it as th unifying cone pt of their 
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gins. Many n 
ofint Big n 
the rallying ''Ii 

t 1 ontrov r y." 
rom 2001 through 2003, anti- volution activity w· r ported 

in 40 t • for • and com-
munic r of ashing-
to oo Mta 
pr 14 s actio 
l t t the f: 
m ion i n ·i co. 

f forward 
m a ~~~ 
in 1 • • uc d 
into pub-
li n~ ~~ 
t" hint hich 
i i gco dsto 
trai hers ong 
with any supp d." 

0th r propo al - • dir y- tling darts at 
volution. A bill i i le t • issouri 

in 2004 would ha d ''h tu nder-
tand th full ran n at t" ntro-

v ial" topics such as evolu • ht. th ion in 
t ill would hav p rm· pr t vie 

olution, ev n ifth y official c . That 
bill died in May 2004 w lativ session . 
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, Ga. oard 4 o plac • k-
is t xtb tains al 

io , not a f: ding ·i-
fully SU . Distri rt 

t er ut the board quickly 
a U. urt of A n Atlanta. Th 
t at peal las ber hasn't y t 
r 

f • is the v 'valent oft 
. av teac a disclaim 

t at includ ion of vol 
tion. m d last au wsuit by t 
Am • i d a group of 11 parents agai 
the chool board in D . 

That trial, Tammy Kitzmiller et al. v. Dover Area School Dis-
trict, l jud a; p ts of' 1-
li t d rgu e t ut 

nd i y. h p g of I-
Ii t pl ti ti Rob . 

o r lo a h U -
sity in and an 
xp rt 

against i n. 
In w 

thoroug 
ion," 

i 
t 

i 

• • blic 

st damning 
at th trial 

in fts and th 

nation for what we observe around us"-the current definition 
in th stat ' scienc standards-to "continuing investigation that 
uses ob rvation, hypoth is testing, m asurement, experimen
tation, logical argument and theory building to lead to more ade
quate xplanations of natural phenomena:' 

Whil that might eem to b just a mor comprehensiv defi
nition of i nc , s paration of the word natural from explana
tions op ns the door to sup rnatural explanations, says Eugenie 
C. Scott, dir ctor of the National C nter for Science Education in 
Oakland, Calif. 

S i nc r tricts itself to looking for natural causes to xplain 
observabl ph nomena, sh notes. Whil r earchers can control 
environm ntal conditions uch as t mperatur , humidity, and the 
concentrations of various ch micals when th y conduct their exper
iments, th r 's no way to consistently includ or exclud the poten
tial influ n of an unseen, willful, and omnipotent being. "You can't 
put G d in at st tub ;' ay cott. 

"Th r a mythology that sci ntists rej t intelligent d ign 
b cau it' a religious vi w," h ays. "That's not tru . Th yr ject 
it b cau it' bad ci nc ." 

WHAT'S NEXT? Although 
the fed ral court system has 
weigh d in on int lligent 
design's pr ence in th class
room and veral state efforts 
to push th philosophy have 
stalled, fforts to ad van it hav 
by no m an end d. Lawmak
ers in at 1 ast seven states are 
now or oon will be consider
ing l gislation that ither 
directly or indirectly p rtains to 
th teaching of evolution. The 
current proposals ar l likely 
than earli r ones to p cifically 
m ntion int lligent de ign. 

final if Pandas and 
Peopl,e (1993, Davi and :KJ ny n, 
F • hought & 

r.~ ~~,~)>ING ri-te)~A~ION ..:....·s1nc;•2001, anti-evolution activity
r Including proposed bills In state legislatures and debates in state 
► .~rid local boards of education-has taken pl~ce In at least 41 states 

For exam pl , a propo al being 
consider d by tl1e Missouri leg
islature would require public 
chool sci n teachers in grad t 1 

t -
., , . . l . . 

f 
6 through 12 to "support the 
truthful id ntity of sci ntific 

information:' The topic of volution g ts sp ial attention: " ... if a the
ory or hypoth sis of biological rigins is taught, a critical analysis of 
such th ory or hypoth is shall b taught in a ubstantive amount:' 

, (depicted in green). 
~-- ' -. : . ' . , . . ' 

ms ator" found in tho early drafts 
ntell' " and "in Uig nt d signer" in 
nof 
iUer ruling won't b app al d the S 

• • • g only for th ourt 
ruling i infl tial 

j • to it wh n d iding 
C 

e .. • d 
. In January, f p 

• • • c h-long phi-
y u 
o n 

as 
n a 
ul 0 

in . 

~ MATTER OF DEFINITI J only p r on 
: • • ·gent n' ition of i-
~ in th t ment would 
~ niti ·ew. 
~ ast t B f 
~ ducation. opo t n pro 
~ changing t ion of o tural -
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Lik wi , in Indiana, pr p d 1 gislati n would pr vent th 
tat board of ducation from adopting a t xtbook if th book 

knowingly " ontains informati n, d criptions, conclu ions, or 
pictur that ar fa) ." R p. Brue A. Bord r , the stater pr sen
tativ who introduced th bill, singled out evolution and its ''lies" 
as targ f th bill. Such a pro po al shifts th forum of d bate into 
textbook- doption committ , often a mix of cientists, teach rs, 
par n , and oth r cone rn d itiz n . In such a forum, argum nts 
about th worthiness of sp ific sci ntific facts and theori could 
b driv n by political agendas and could rage endl ssly. 

The languag contain d in most of the proposals are a delib
rat m v away from m ntion of int llig nt design and other 

philo ophi that d pend on a creator, say th National C nter for 
ci n Education's cott. That 'adaptive shift," sh notes, most 

lik ly cam in r spon e to th Kitzmiller d i ion's finding that 
int llig nt d ign can't con titutionally ent r a public classroom. 

Scott sp ulates that futur alt rnatives to volution won't use 
the word creation or design but will perhaps promote view that 
includ udden mergenc " or "abrupt app arance" of sp cies. 

Jut th Edwardsv.Aguillardd cisionofl987squ lchedcre
ation ci n , th Kitzmiller decision will ex rt a strong s 1 ctive 

on int llig nt design, cott predic . Stay tuned. ■ 
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BUFF AND BRAINY 
Exercising the body can benefit the mind 

BY CHRISTEN BROWNLEE 

This is pmt one ef a t:wo-pmt series on lifestyl,e and brain.fitness. 

nyone who frequents the local gym has prob
ably noticed a cyclical pattern to attendance. 
Workout kings and queens exercise religiously 
throughout the year, but as swimsuit season 
approaches, a rash of new faces flocks to the 

facility. Every treadmill is taken, each elliptical 
machine is engaged, and without fail, there's a wait
ing line for a weight machine. 

While exercise may be the path to looking great in a two-piece, 
everyone knows that it's also healthy for the body. It strengthens 
the heart and lungs, shores up thinning bones, and wards off a 
host of evils, including diabetes, heart disease, and stroke. 

But what these newly inaugurated gym rats probably don't know 
is that besides buffing up their bodies for summer, they're also 
buffing up their brains. New research suggests that physical exer
cise encourages healthy brains to function at their optimum lev
els. Fitness prompts nerve cells to multiply, strengthens their con
nections, and protects them from harm. Benefits seem to extend 
to brains and nerves that are diseased or damaged. These findings 
could suggest new treatments for people with Alzheimer's disease, 
Parkinson's disease, and spinal cord inJuries. 

SWEATING TO THE OLDIES The cliche 
about a healthy mind residing in a healthy 
body has ancient roots. The famous 
quote of the same meaning, "mens 
sana in corpore sano;' came from 
the Roman writer Juvenal in the 
early 100s A.D. And a century 
earlier, the philosopher Seneca 
was prescribing exercise as a 
way to achieve both physical and 
mental health. 

But it wasn't until the early 
1950s that reports that exercise 
conveys neurological benefits 
appeared in the scientific literature. 
These articles usually described what doctors 
had witnessed in their own practices, says neu
robiologist Fernando Gomez-Pinilla of the Uni
versity of California, Los Angeles. "This clinical liter
ature described that exercise could be good for many 
different things;' he says. The studies cited benefits rang
ing from alleviating depression and pain to regaining 
mobility in paralyzed limbs to maintaining good mem
ory in old age. 

However, for scientists who research how 
nerve cells work at a molecular level, such reports 
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rais a bevy of questions. Gomez-Pinilla and other n urobiolo
gists have aimed to fill this information gap by working with lab 
animals such as mice and rals - cr atures that can b asily 
manipulated to sort out each one of an xperim nt's variables 
and that, unlike peopl , can be dissect d in th end to g t an 
insider's view of the brain. 

By the mid-1990s, researchers began to get answers. Prelimi
nary studies indicated that when lab animals ex rcise, their nerve 
cells release chemicals call d neurotrophic factors. Thes pr t ins 
buffer nerve cells against illness or injury, prompt them to grow 
and multiply, and strengthen each neuron's conn ction with other 
n rve cells. 

Out of the variety of n urotrophic factors rel as d during xer
cise, however, scientists found that on in particular stood out: 
brain-derived neurotrophic factor, or BDNF. This prot in se ms 
to act as a ringleader, both prompting brain b n fits on its own and 
triggering a cascad of other neural h alth- promoting chemicals 
to spring into action. 

"I think of BDNF as brain fertiliz r. It's thrilling to s what 
it do s to cells in culture," says Carl Cotman, a neuroscientist at 
the University of California, Irvin . Sprinkling a dilute solution 
of BDNF onto n urons in a lab dish makes the cells "grow like 
crazy;' he adds. The cells sprout branches prolifically and xt nd 
them rapidly. 

LET'S GET PHYSICAL Knowing what 
BDNF can do to neurons in th lab, 

researchers wonder d wheth r the 
BDNF that exercising animals 
produc has similar ffects on 
neurons in th ir brains. If so, 

could the physical ff cts 
translate into b havioral on s, 
making th animals learn 
quicker and b tter? 

In 1999, Fr d H. Gage of the 
Salk Institute in La Jolla, Calif., 
and his colleagues, including 

Salk's H nri tte Van Praag, b gan 
exploring these questions. They studied 

two groups of healthy mice housed indi
vidually in cages that w re id ntical except for 
one detail: One group of mice had running 
wheels. 

"The mic jus love [the wheel]. They run 
on it as soon as you put it in their cages;' ays 
Van Praag. "If you let them run as much as 
they want, th y run all night long:' 

Over the n xt s v ral weeks, the 
researchers kept track as th run

ners voluntarily rack d up an aver
age of 4 to 5 kilometers on their wh ls 

every night. The sci ntists then tested 
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wh th r th group differ d in how quickly ach mous solv d a 
popular learning t st known as the Moni. water maze. 

Although both groups ofmic swam at about th same sp ed, 
Gage and his coll agu • ed that th runn r l arned the loca-
tion of a platform hidd r th maz 's opaqu water ignifi-
cantl han th • t counterparts did. 

Dis how d runn rs had about twic as many 
n w ons as en-
tar • the 
r • ndividual n u-
ron both groups, 
th that n uron 
tak ers show d 
gr th n dcon-
n c l • . 

I in 
20 th 
mol onsible for 
the that com 
wi ·ch r pr -
vid d a group ofrats with running 
wh l and o 'th 

"Locomotion 
played a very 
important role in 
evolution. 
Exercise had a 
direct action on 
brain regions 
related to 
cognition." 

rats without ac s. - FERNANDO G6MEZ-PINILLA, 
On av rag 't r - UNIVERSITY OF CALIFORNIA, 

tarilyrack du nding48 LOS ANGELES 

km p r day ove xt v ral 
w ks. 

y di s ct d the rats' brains, team found 
cha milar to tho5e that th y'd se n in • ou tudy's 
mic runn rs ha n w n urons and strong r con-
n hich is vid f learning, than did th rats that 
didn't have running Aft r xam· • n 
RNA of b th group , an indicator of g , 
r s ar h rs fi 1at th running rats h g 
a tivity in th that cod s for BDNF than the nonrunn 
did. . 

6m z-Pinilla and h • agu s a mor • denc 
BDNF is a prima u th b h ral b ts o 
ci . • age' g , -Pinilla am w d wi 
that er s ntary or had ac to a running 
Aft o emb r of ach up b gan r 1vmg 
dail at blo k d ction ofBDNF. Th 
re t j cted dail veral days with a 
ch -C, which • known to caus any 
phy 

l th ani t orri r 
maz o bro x d att t, 
run that bloc BD r-
for mic did. orm y 
th , r gardl ss hie c-
tion action of BDNF, we block 
1 arn m z-Pinilla. 

KEEP ON MOVING With mounting vid wha 
cis and its as ociat d BDNF can do for y ani , 
r e rch rs p culat d that a imilar m cha b 
animals and people strick n with n urologic i . 
For exam pl , in the April 27, 2005 Journal o c -
tnan and hi coll a gg hat x rci low th 
Progression of Alzh di . 
. In th study, Cot m k d with mic that w r gen t-
1ca} • p t p zh im r' -like diseas . When 
th w ks h oung adulthood in mic -th 

~ rod in rt accumulating a prot in known as b ta-amy-
~ loi . rain with Alzh imer's, this prot in 
i to form thick pl on of th h ks of th di 
~ As in other latrd studi Cotman h 
c:, Alzh im r' -pron 'viduallyincag om ofwhic 
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quipp d with running wheels. At the start of the experiment, 
the animals were around 1 month old. Alzheimer's-like symp
toms ''had barely started by then;' says Cotman. 

After 5 months, the researchers tested the animals in the Mor
ris water maze. As in the arlier studies, the exercisers fared 
significantly better on that memory test than the sedimentary 
mice did. 

Howev r, in the "really exciting" part of the study, says Cotman, 
h and his colleagues dissected the animals' brains at 6 months 
of age to m asure the beta-amyloid. They wer surprised to find 
about half as much accumulation of the substanc in the run
n rs as in th nonrunn rs. 

Cotman says that his team hasn't figured out how exercise 
reduc s the buildup of amyloid-beta. But regardless of the mech
anism, h notes that his results suggest that physical activity could 
v ntually fight arly Alzheimer's di ase. 

Exerci also show promise in preventing Parkinson's-like symp
tom from d veloping in animal models of that dis ase. 

urv ys of lifi style and health have suggested that people 
who ex rcis moderately, such as walking an hour each 
day, ar less likely than others to develop Parkin-
son's di as . For th past 5 y ars, Michael Zig
mond ofth University of Pittsburgh and his 
colleagu s hav b en experimenting with 
rats to explain this preventive effect. 

In on tudy, th res archers forced 
h althy rats to x rcis on a tread
mill daily for a w ek. They th n 
inj ct d th animals with a 
ch mical called 6-hydr xy
dopamine, which s l ctiv ly kills 
dopamine-producing neurons. 
Th s c lls al o di in Parkinson's 
dis ase patients. 

After several days, Zigmond's 
t am xamin d the 
animals' brains. Com
par d with rats that 
r c iv d 6-hydroxy
dopamine but hadn't 
worked out on th 
tr admill, the x rcis rs 
lo t fi w r dopamine-pro
ducing n urons. Earli r stud
i shad ugg t d that a protein 
call d glial c 11-derived neu
rotrophic factor (GDNF) protects 
dopamin -producing neurons in patients 
with Parkin on's disease and that n u
ron produc GDNF, just as they do 
BDNF, in re pons to ex rcise. So, Zig
mond propos s that GDNF protected 
brain cells in the rats that xercised. He describ d his team's find
ing at th Society for Neuroscience meeting in October 2005 in 
Washington, D.C. 

R s arch rs ar also exploring physical activity as a way to 
tr at neurological injuries, such as spinal cord damage. Although 
physical therapists have long h lped patients regain some fimc
tion by moving individual limbs affi cted by neurological dam
ag , they have typically considered a patient with paralysis from 
th wai t or n ck down too damaged to rehabilitat . 

"Wh n you'r told to go home and sit in a chair, your body 
do sn't g t the fe dback that comes from physical activity;' says 
John MacDonald, dir ctor of the International Center for Spinal 

ord Injury at th Kennedy Kri ger Institute in Baltimore. He 
d velop d x rcis programs for Christopher Reeve as part of the 
lat actor's th rapy aft r his paralysis. 

Without the n urotrophic factors produced in response to 
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physical activity, MacDonald hypothesizes, the nervous system 
fails to establish connections between damaged neurons and 
grow new ones. 

To alleviate this problem, MacDonald and his colleagues 
came up with a way for people with extensive paralysis to exer
cise. The researchers started with exercise bikes that had been 
eq i ped with electrodes that stimulate a patient's muscles to 
pedal. Heavyversi ns of these electrical-stimulation bikes had 
been used in physical therapy years ago, but their expense and 
inconvenience had made them fall out of favor. MacDonald 
worked with the bikes' manufacturer to design models light 
enough for patients to use at home. 

In a recent study, 24 people who had been paralyzed for an aver
age of 5 years used the special bikes three times a week. Another 
24 participants only stretched. After 2 years, 40 percent of the 
exercisers had regained some motor function, compared with only 
4 percent of the other patients. 

More research could eventually boost the bikes and 
similar assisted-movement equipment to 
become standard therapy for spinal 
cord injuries, says MacDonald. 

LONG MAY YOU RUN 
While evidence is soaring for 
exercise's brain benefits, phys
ical fitness in the United States is 
plummeting. According to a report 
issued recently by the Centers for Disease 
Control and Prevention, almost one-fifth of 
people 18 and over exercise for less than 
10 minutes a week. Only 46 percent of adults 
performed the recommended 30 minutes or 
more of brisk walking or other moderate exer
cise 5 days a week. 

Whereas public health experts wony about the effects of a seden
tary lifestyle on rates of heart disease, diabet s, and other health 
problems, Gomez-Pinilla is concerned that a lack of physical exer
cise could also foretell a wave of decreasing brain h alth for the 
United States. 

"Locomotion play1,d a ve1y important role in evolution. Animals 
had to move to find food and run away from predators. Exercise 
had a direct action on brain regions related to cognition," he says. 
"Normally, when two functions evolv in this way, you can't sepa
rate them:' 

But it's never too late to pick up an exercis program, according 
to psychologist David Alb ck of the University of Colorado at Den
ver. Sedentary middle-ag d and elderly rats placed on a walking 
program showed improvements in learning and m mory, com
pared with sedentary rats of the same age, Al beck's team reported 
a:t the 2005 Society for Neuroscience meeting. 

Furth rmor , memory tests given to 1,740 p o
ple over 65 during a 6-year project have linked 

moderate exercise tor duced risk of dementia. 
These results were publish din the Jan. 17 
Annals of Internal Medicine by a S attle 
research team. 

That's yet anoth r piece of good n ws for the 
pre-swimsuit season rush of exercis rs that will 

appear, like clockwork, at gyms across the country. For 
thes new gym rats, starting to exercise is a mart move, 

says Zigmond, but the smartest move will be to stick with 
exercising for years to come. 

''If somebody were to stop me in the street 
and ask me what to do, I wouldn't have any ~ 

problem telling them to exercise," he says. ~ 
"There are lots of reasons to ex rcise, and virtu- ; 
ally no reason not to." ■ ~ 

iJ/ 
Next week, part 2: Diet and the brain. 0 
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SUBSCRIBE TODAY-ONLY $1.05 A WEEK! 

WWW.SCIENCENEWS.0RG 1-800-552-4412 

124 FEBRUARY 25, 2006 VOL . 169 SCIENCE NEWS 



OF 
NOTE 

ENVIRONMENT 

Finding dirty diesels 
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BIOLOGY 

Transplant reroutes 
cells from sperm 
!o eggs 
Fish c 11 • m sp rm can 
mo • plant d into 

• tch from mal 
ou ly or wh n 
knowl dg 1 d 
o Univ r ity of 
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~ 1nto fish larva immature tha 
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As th larvae matur d into adult fish, the between two chambers at different pres
scientists found glowing gr n sp rm, pro- sures. They then fed the high-pressure side 
du d from th donor fishes' spermatogonia, with a mixture of hydrogen and carbon 
in mal . How v so dioxide at temperatures that 
found glowing in match those used in other 
femal . ki purification methods. At 
and • g il- - 20°C and 17 atmospheres 
iz d t rm of pressure, the membrane 
from normal rainbow trout, was 30 times as permeable 
th y op d into h althy, to carbon dioxide as it was 
fi rt' , th t am r ports to hydrogen, th researchers 
in th . 21 Proceeding of report in the Feb. 3 Science. 
the National Academy of GENDER BENDER These The hydrog n largely 
Sciences. rainbow trout were conceived remain d in the high-pres-

y: shizaki says that h from eggs that started as ur chamb r, whilethecar-
and his c n't y t Immature sperm. bon dioxide migrated into 
kn wwh atogo- the low-pressur chamber. 
nia can b in animals other than Tests with gas streams that contained 
fi h. Ho b has don ato- water and hydrogen sulfide indicated that 
gonia tr sh pro- them mbran was also more p rmeable to 
ducing t i H tho contaminants than to hydrogen, says 
sugg i ch- Fr eman. - A.C. 
niqu e pt 
in as s, into brood 
fi h fo -to ci such as 
OV rfi tuna. - C.B. 

CHEMISTRY 

Membrane 
purifies gas 

R arch r hav ynth siz dam mbran 
that may purify hydrog n more ffici ntly 
than o. • ical m thods do. 

Th n that produc 
hydro by th chemical 
indust ntaminat d • 
carbo d hydrog n 
fid . D plication, th 
impu ially or com-
pl ny D. Fr man 
o at Au tin. 

og n purifica-
tion co than conv n-
tional say . Availabl 

into low-pr s
nd th contam-

. i ds 
gas at cot p 
th gas ran 
ing with etho . 

Fr e agu s d a 
m mbr abl to the con-
taminating Th r s arch rs 
u d a ical groups that 
attract ntaminants mor stronglythan 
th y y, . For this affin-
ity in dioxi ability 
r lati butwas ongthat 
it im th taminant's movem nt 
thro m an , says Fr man. 

Th r plac d the m mbrane 

HEALTH PHYSICS 

study upgrades 
protons' risk to DNA 

Proton radiation- beams of hydrogen 
nucl i- cau es worse breaks in DNA than 
researchers had exp ct d, a study finds. 

Thi radiation "will not b good for astro
nauts," say B tsy M. Sutherland of 
Brookhaven National Laboratory in Upton, 
N.Y. NASA funded her work to evaluate 
risks to travelers in space, where th y will 
encounter proton radiation from the sun 
and xploding stars. Th n w findings, 
how ver, support the use of protons' cell
killing capability in cancer therapy. 

Radiation can induce cancer or caus cell 
death by ripping DNA with a blast of energy. 
B cause radiation sources vary greatly in 
their en rgy-r leas profil , biologists rank 
them byth ir linear nergytransfer (LET). 

High-LET radiation, such as ionized 
iron particles, r l ases copious energy as 
it pass s through cells. Often, it cleaves 
both strand of a DNA molecule, creat
ing damag that c lls find almost impos
sibl to repair. In contrast, low-LET radi
ation, such as X rays, unloads little 
DNA-damaging energy as it zips through 
a cell. If an X-ray photon hits DNA, it typ
ically cuts only a single DNA strand, a 
break that a cell can often repair. 

Protons have a low LET, so scientists 
xpect d them to behav as X rays do in 

their DNA-damaging capability, notes 
utherland. "But they didn't;' the radiation 

biologi t says. "Their damage looked more 
like that of [heavy J charged particles, even 
though their LETs wer wildly different:' 
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She and Megumi Hada extracted DNA 
from cells and ir ·adiated it with different 
types of photon sources and charged parti
cles. In the February Radiation Research, 
they report that protons create large num
bers of predominantly double-strand DNA 
breaks. - J.R. 

ENVIRONMENT 

species-aid budget 
looks fishy 

State and federal governm nts spent 
$1.4 billion on programs in 2004 to con
serve 1,260 of the nation's threatened and 
endangered species. One-third of those 
funds went to protecting fish, according to 
a U.S. Fish and Wildli£ Service analysis, 
released last month. 

The 219-page report states that nearly 
$800 million went for programs to con
serve individual species. Nine of the top 10 
expenditures- or $273.8 million-went for 
fish, including four Chinook salmon popu
lations and two steelhead trout communi
ties. Other animals in the top 10 sp cies-by
species expenditures were the Steller sea 
lion, coho salmon, bull trout, sockeye 
salmon, red-cockaded woodpecker, pallid 
sturgeon, chum salmon, and right whale. 

At $474.8 million, fish exp nditures were 
roughly four times as great as the amount 
spent to protect birds or mammals and many 
more times as large as the amount spent for 
groups such as flowering species, insects, and 
the nation's vanishing amphibians. 

Almost $560 million went for support 
services, such as law enforcement and coor
dination of conservation programs. Another 
$60 million aid for new land acquisitions 
critical to preserving the habitat of endan
gered species. - J.R. 

ASTRONOMY 

Tiny planet orbits 
faraway star 

Taking advantage of some gravitational 
sleight of hand, astronomers have found 
indirect evidence of the smallest planet 
known to exist beyond our solar system. 

Just five times as heavy as Earth, the 
planet circles a red dwarf, a low-mass star. 
The planet orbits three times farther from 
its star than Earth does from the sun. Tak
ing into account the planet's size and 
orbit, researchers estimate that the 
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planet's surface temperature is 220°C, usually chose the b st cars and felt satisfied 
similar to that of Pluto. with the deci ion. 

Red dwarfs are the most common stars in When volunteers had to consid r only 
the Milky Way. The new discovery therefore four attribut s for each car, however con-
suggests that planets with scious thinking proved 
masses such as Earth's may slightly sup rior to uncon-
not be rare, says Kailash scious deliberation. 
SahuoftheSpaceTelescope Anoth r xperiment 
Science Institute in Balti- focused on 27 p opl mak-
more. He and his colleagues ing major purchas at a fur-
report their finding in the nitur store and 27 oth rs 
Jan. 26Nature. buying in xp nsive items at 

To detect the planet, a departm nt stor . Those 
which lies about 20,000 ALMOST EARTH Researchers whoreportedhavingthought 
light-years from earth recently detected the smallest onlyalittleabout pecificfur-
astronomers relied on one planet known to exist outside of nitur to buy before shopping 
ofthestrangerpropertiesof our solar system. The newly wer much happi r with 
gravity: It acts as a magni- found body Is shown with Its their choices a few w ks 
fying lens. When one star parent star In this artist's sketch. later than were those who 
briefly passes in front of said that th y had thought a 
another, the foreground star amplifi the lot about what to buy befor shopping. 
light of the background star. If the fore- Th r verse characteriz d th d part-
ground star happens to have a planetary ment stor customers. - B. B. 

companion, researchers will s e brightening 
over a longer period of time. 

The team found that the brightening 
lasted about 12 hours longer than it would 
have if th for ground star had had no part
ner. The astronomers d du d that th pass
ing red dwarf has a small planet orbiting it. 

Researcher will have to wait for anoth r 
chance alignment between stars to learn 
more about the planet. - R.C. 

BEHAVIOR 

smart shoppers use 
unconscious tactics 

Consumers make better decisions about 
major purchases if they he d the power of 
their unconscious minds, say psychologist 
Ap Dijksterhuis of the Univ rsity of Ams
terdam and his co11eagues. 

Conscious thinking enables a p rson to 
follow precise rules using small amounts of 
information, the researchers ay. Uncon
scious thinking, or d liberation without 
directing one's attention to the choice at 
hand, permits detection of critical patterns 
in a mass of information, Dijkst rhuis' t am 
asserts in the Feb. 17 Science. 

In one experiment, 80 coll g students 
read information about four made-up cars. 
Each car was described by 4 or 12 attributes, 
including whether it handled we11 and got 
good gas mileage. One car had mainly pos
itive attributes, one had mainly negative 
ones, and two had even numbers of both. 

When grappling with 12 attributes per 
automobile, students who were given 4 
minutes to think about the cars and make 
a choice frequently didn't choos the best 
vehicle and immediately afterward said 
they were dissatisfied with the decision. Stu
dents who first spent 4 minutes com pl ting 
the distracting task of solving anagrams 

BIOMEDICINE 

saw palmetto flunks 
prostate exam 

An h rbal suppl m nt u ed by 2.5 million 
men in th United tat sh failed to out
perform a dummy capsul wh n tak n for 
urinary probl ms. 

Some m n treat themselve for nlarged 
prostat gland by taking saw palmetto 
xtract, which is d riv d from th b rrie of 

the North Am rican scrub palm (Serenoa 
repens). The condition, call db nign pro
static hyp rplasia (BPH), sque z s th ure
thra, making urination difficult and fr -
quent. Symptoms include a need to get up 
at night to urinate. 

Several arli r studi s show d that 
although aw palm tto didn't shrink the 
prostate, it as d urinary symptom some
what. In on study, il reliev d symptoms as 
well as did th drugfinasterid , which doc
tors pre cribe for BHP und r the brand 
names Prop cia and Proscar. . 

But in th Feb. 9 New England Journal ~ 
of Medicine, ci ntists report that 112 m n ~ 
with BPH who took two cap ul of .,aw ~ 
palmetto extract daily for a y ar still had ~ 
symptoms similar to thos r port d by 113 ~ 
men with BPH who took in rt capsul s. 8 
The men w ren't told the contents of th ir i 
capsules during th trial. ~ 

The active ingr di nt in saw palm tto is ~ 
unknown, and preparations vary in con- ! 
tent. That mak s it hard to know whether 
these new r sults apply to all aw palmetto i 
supplem n , says study coauthor St phen ~ 
Bent, an int mist at the Veterans Affairs ~ 
Medical Center in San Francisco. 

Neverthel ss, th new study "tips th : 
scale back toward uncertainty" about saw ~ 
palmetto, h say . - N.S. ;, 
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Books 
A selection of new and notable 
books of scientific interest 

AMAZING LEONARDO 
DA VINCI INVENTIONS YOU 
CAN BUILD YOURSELF 
MAXINE ANDERSON 

Leonardo da Vinci, painter of the "Mona Lisa" and 
"The Last supper," was a great artist, but he was 

also a great Inventor. Famous are his 
sketches for curious flying machines. 
Less so are his designs for such 
things as shoes that could walk on 

~J,.
0 

water and the first monkey wrench. 
This educational guide gives children 
age 9 and up hands-on experience, 

using materials found readily around the house, 
With some of Leonardo's Inventions. Anderson pro
vides an Introduction to the Italian Renaissance as 
well as a brief biography of Leonardo and a time line 
chronicling his achievements. Then, the author 
details Leonardo's various Inventions, including the 
master's sketches. She then provides easy-to-fo llow 
Instructions for creating one's own version of the 
Invention. Nomad Press VT, 2006, 144 p., b&w 
Illus., paperback, $14. 95. 

HEART CARE FOR LIFE: 
Developlng the Program 
That works Best for You 
BARRY L. ZARET AND GENELL J. SUBAK-SHARPE 
Millions of people In the United States annually 
experience heart disease, from high blood pressure 
to heart attack, stroke, and sudden cardiac death. 
Addressing these problems, which typically develop 
over a lifetime, Involves both lifestyle changes an~ 
medical Interventions. zaret, a cardiologist at Yale 

University School of Medicine, and 
...::r.:.::.::_ coauthor Subak-Sharpe, a medical 

HEART writer, explain the need for indivldu
CARE alized treatments for people with 
FOR heart diseases. The authors review 
LIFE risk factors for heart disease, includ-

ing age, race, ethnic background, 
obesity, diabetes, and high choles

terol. They recommend various lifestyle changes for 
the prevention of heart disease, Including regular 
exercise, dieting, stress reduction, and smoking ces
sation. Heart patients can find detailed descriptions 
here of the medical treatments they're likely to 
Undergo for their particular conditions. That Infor
mation Includes recent advances In heart disease 
treatment targeted to elderly people, women, ath
letes, and adults with congenital heart conditions. 
Yale, 2006, 304 p., hardcover, $26.00. 

THE ORACLE: The Lost Secrets and 
Hidden Message of Ancient Delphl 
WILLIAM J. BROAD 
The Oracle of Delphi was a real figure In Greek his
tory, bestowing advice and prophecy to multitudes 
of men on matters as diverse as marriage and war. 
Both Socrates and Plato sought her counsel. The ora
cle was not Just one person but a series of priest
esses who passed on their secret knowledge from 
Woman to woman and whose power and Influence 
Were unprecedented In misogynistic Greek society. 

The mysteries surrounding the oracle's influence 
have fascinated archaeologists and historians for 
centuries. Broad, a writer for the New York Times, 

examines the scientific research and 
theories behind the oracle's legend. 
For instance, he probes the eyewit
ness account by Plutarch of the ora
cle entering a vapor-induced trance 
before making her prophetic state
ments. Did the ancient temple of Del
phi lie atop some sort of gas-filled 

chasm? Though excavations by French researchers 
In the 1950s seemed to debunk this claim, subse
quent findings gave it new credence. Broad follows 
geologists to the flanks of Mount Parnassus in 
search of a gas vent and describes an astonishing 
find: a fault similar to the one in ancient descriptions 
of the temple at Delphi. Penguin, 2006, 336 p., 
b&w photos and Illus., hardcover, $25. 95. 

HOW FAT WORKS 
PHILIP A. WOOD 

The obesity epidemic striking industrialized nations 
has led to a renewed research focus on the physio
logical causes and effects of excess fat In the body. 
Scientists are striving to understand how fat is 
metabolized and how excess fat leads to diseases 
such as diabetes. wood, a metabolic geneticist at 
the University of Alabama at Birmingham, outlines 

his and others' recent findings on 
such topics. Much of that research 
uses mice engineered to lack certain 
genes that control the buildup of fat. 
Using these animal models of obe
sity, scientists have learned much 
about how cells both store fat and 
secrete hormones that regulate a 

person's appetite and activity levels. wood 
describes how discoveries in these areas are 
explaining disorders of metabolism, cholesterol pro
cessing, and insulin activity. The book explores the 
merits of various dietary approaches, exercise, and 
lipid-lowering drugs. Harvard, 2006, 212 p., b&w 
Illus., hardcover, $35.00. 

RIVER WILD: An Activity Gulde to 
North American Rivers 
NANCY F. CASTALDO 

This engaging guide to rivers helps children under
stand the importance of these waterways to both 
wlldllfe and people. Rivers such as the Hudson, Rio 
Grande, and Mississippi have played important 
roles in American history, explains Castaldo, a for
mer environmental educator. She starts, however, 
with the basics, Instructing her young readers 

about water evaporation, pre
cipitation, and flow. The first 
project in the book is to "create 
your own river" out of rocks, 
sand, and a pitcher of water. 
Interspersed with activities are 

descriptions of at least 25 North American rivers. 
For most of these, a simple table lists length, 
watershed size, major tributaries, and cities 
served . River animals are a focus of the book, 
which includes features on beavers, the American 
alligator, and the many species of birds that rivers 
are home to. Castaldo provides instructions for 30 
games, activities, and experiments that relate to 
rivers, such as how to pan for gold, make a rain 
gauge, and hunt for fossils. Chicago Review 
Press, 2006, 144 p., b&w illus. and photos, 
paperback, $14. 95. 

How TO ORDER Visit http:llwww.sciencenews.org/pages/books.asp to order these books or others. 
A click on the link under a book will transfer you to Barnes & Noble's Internet bookstore. 
Sales generated through these links contribute to Science service's programs to build interest in 
and understanding of science. 
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A squirt could hurt 
The fine piece about invasive sea squirts 
("Squirt Alert;' SN: 12/24f.:J31/05, p. 411) 
states that the critters maintain an unap
petizing surface pH of 2. Does this make 
these mats harmful to touch? 
ANDREW J. DOLSON, RICHMOND, VA. 

Robert Whitl,atch ef the University of Con
necticut, who grows Didemnum in the lab, 
says it's fine to handl,e for short pe1iods ef 
time, "though! woul,dn't attempt to taste/eat 
them, lick your fingers, or rub your eyes after 
you've been handling them." -J. RALOFF 

Spirited exchange? You got it 
Presumably, you were attempting to be 
funny in "Irreplaceable Perplexity 101: 
Ms. Cleary has designs on teaching evo
lution" (SN: 12/24f.:J31/05, p. 414), but 
the bias was too obvious, straight out of 
the anti-intelligent design talking points. 
Instead of ridicule, could we get a spir
ited exchange from the best minds on 
both sid,·s? 
DAVID F. COPPEDGE, NEWHALL, CALIF. 

While I'm extremely skeptical of the 
claims that some intelligent design (ID) 
proponents m ke about evolution, prac
tically everything I see about ID is highly 
politicized (including this article). Find
ing a nugget of information in this hype I 
find nauseating. If you can find someone 
who can write a clear explanation of how 
the ID technique works and has been 
effectively applied outside the field of biol
ogy, I would appreciate it. 
DAVID FOSS, SOLON, OHIO 

Your article states, ''but religions answer 
big questions that nearly everyone asks 
about our connection to the universe and 
the meaning of our lives." You just threw in 
the towel by even suggesting that people 
can actually get answers from their reli
gion about their connection to the universe 
and the meaning of their lives. 
KAREN SPENCE, CAMBRIDGE, MASS. 

While entertaining, Ms. Cleary misses a 
crucial point. Creationism and intelligent 
design fail as science for a fundamental 
reason: They both require miraculous or 
magical events to explain the existence of 
things in our natural universe. 
VIRGIL H. SOULE, FREDERICK, MD. 

Actually, taken as a whole, the article seems 
to support the teaching of intelligent design 
and making fun of evolution. 
DUANE STEINER, RIDGECREST, CALIF. 
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Ultra Small 16MB Buil t-in 

Super Advanced Digital Camera 
Introducing the next generation in Digital 
Cameras - the Bell+Howell® 10.0 Digital Camera 
with flip out LCD!Thi Bell+Howell® Camera has 
tremendou features - from the high re elution dig
ital shots to it's giant 2 inch LCD sere n and it's 
unique 180° flip out LCD feature, that allows you to 
take picture of your elf or you with your friend . 
Clarity is knife-edge sharp and color is brilliant -
from Ltp to an 8x digital zoom p rtrait to a distant 
landscape on elect ettings. With our 
Bell+Howel11> digital camera you can even turn 
your favorite 
shots into crystal 
clear oversized 
print. 

Large 2 Inch 
LCD screen 
flips out 180° 
This unique LCD 
creen allows you 

to take pictures 
that are virtually 
impossible to take 
with ocht:r digital 
cameras. You can 
take picture the 
tandard way with the LCD creen on the back of 

the camera or just flip out the pecial 180° L D 
screen and you can take picture of your elf for a elf 
portrait, as well a pictures of you WITH your fam
ily and friends. 

Small s ze, big memory 
The Bell+Howell" camera i almost as small as a 
credit card - so small you can lip it in your hirt 
pocket (measures about 37/s'' x 21/s'' x l '/s" slim). Yet 
it comes with 16MB of built in flash memory to 
store u to 160 photographs, depending on resolu
tion. Build a lifetime of memories by using the cam
era's SD memory card lot for removable high-MB 
memory cards. 

Don't run out of batteries 
No more expen ive hard to find batterie that other 
digital camera require. This camera use ordinary 

Glunt 2" LCD Screen 

alkaline AA batteries as well as rechargeable AA 
batteries. So you won't run out f power at an 
important meeting, get together or on vacation. 

Works as a Camcorder k Voice 
Recorder 
Capture once-in-a-Ii~ time events as film clips: 
weddings, graduations, birthday parties, and vaca
tions. You get 25 second of treaming video with 
built in fla ;h memory and over 3 minutes on a 128 
MB memory card (not included). It even has an 
amazing 6 minutes of voice recording! 

$75-worth of FREE 
software k cables 
Your purchase includ s a 
TV cable and USB 
cable for your P a· well 
as oftware to cat log and 
browse photo , add spe
cial effects, or create a 
lide how with mu ic. 

Di play your pictures on 
your computer, TV 
creen, th camera' own 

LCD, or print them 
almost anywhere. 

Trust Bell+Howell" with your 
memories 
For almost 100 years Bell+ Howell" h s been a 
leader in providing fine photographic equipment 
and electronics. Now they have done it again! This 
is a preci ion-engineered camera you can rely on to 
capture and pre ·erve life' most precious and trea ·
ured moments. 

How can we offer such quality at 
this low price 7 
We have a special arrangement to offer you the 
Bell+Howell1> Digital Camera with Flip-Out L D 
at a fraction of what you'd pay for other mega pixel 
digital cameras. But at this price, we exf ect our 
inventory to sell out fast! A k for specia pricing 
when you buy two digital cameras. 

BELLOHOWEL[ 
Te n Mt g l Plx t l Dlg fta l Ca me ra 

I Loaded With Features: 
• 10.0 mega pixels 
• Use interpolation to achieve 10 mc.-ga pixel 

I • Giant 2" color LCD screen 

I • LCD screen special 180° Flip-out foatur 
• Up to 160 pictures in built in 16 MB memory 

I. Ultra small & slim (31/e'' x 21/-'' x 11/,") 

I • Up to an SX digital zoom on elect etting 
• Uses 2 AA batteries (included) 

I • Built in fla h 
• Self-timer & contlnuou hots 
• Still or video mode 

I • Doubles a camcorder 
• Amazing 6,minutes 

voice recording 

I • Built in microphone and 
speaker 

• FREE softw re: ArcSoft 

I Photo lmpres ion and Video 
Impression 

• Supported O/S: PC with Window 

I ME/XP 
• And more! 

Free bonuses with every order! 
We will also ship you a Bcll+How II Tripod and 

arrying Ca~e, a $29.95 value, FRE with every 
order. And we are o ure that you will love this 
c mera chat you get a 30-day, 100% money back 
gu;irantee on product. WARRANTEED. 
NOT AVAILABLE IN STORES. 

For fastest service, call toll-free 

1-800-647-5619 
24 hours a day, 7 days a week / we accept checks by phone 

BEU HOWEL[ 
Bell+Howell' Dlgltal Camera W/ Fllp LCD Dept. 6275 

P.O. Box 3012 Walllngford T 06492 
To order by m ail please ca ll toll fr e 

1-800-647-5619 for details. 




