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Pumped-up 
Poison Ivy 
Carbon dioxide boosts 
plant's size, toxicity 

Whatever troubles climate change might 
bring to th world' oth r sp i , ri ing car­
b n dioxid in th atmosph r could b th 
b t thing y t for poison ivy. 

An outdo • nt mimicking th 
carbon dio i r this cen-
tury found t gr w mor 
than • th y did in 
~ili RM~~ 
now aboratory 
in at growth str ak 
i ncr as d 
fi ther 

lt of carbon diox-
i t-toxic forms of 
p oil, Mohan and h r 

rt in an upcoming Proceed-
ings oftheNationalAc of Sciences. 

"It' a o • g pl • • -
bon dioxi n r , 
tho plan d t 1i 
comm nts t an 
Hungat o ort 
in 

ing i eas car-
b t t ·e. As th 
at ·n andoth r 
o- nhou ap mor 

oft at. 
B av wond r d w thi 

carbo ight work as aer iliz r 
for pl • ·m ound 
plants growi 't car-
b ndi • ro bun-
d 

- , r arch r 
p that blow 
rbon dio • 
riou co 

. For 6 y 
Mohan and h 'tor d poi-

~ son ivy and th growing 
~ within circl s o pin for-
~ t monit r d of Duk 

Univ r ity in Durham, N.C. 
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BAD VINES Polson Ivy grows unusually fast when carbon dioxide in the atmosphere reaches 
concentrations expected In forests by about the year 2050. 

Th poison ivy vine thrived with about 
50 p r nt extra carbon dioxide, showing 
xtra photosynthesis and mor -effici nt 

wat ruse. 
Thes vin s produc d th same concen­

tration of th toxic oil urushiol as th plain­
air vines did. However, for the poi n ivy 
r c iving extra carbon dioxide, abou 20 
p re nt of th oil was in chemically unsat­
urated forms, whereas the plain-air ivy pro­
duced 15 percent unsaturat d urushiol. The 
unsaturated forms are more lik ly to pro­
vok painful skin r action in p ople. 

Other studi have suggested that vines 
may be big winn rs in a high- carbon diox­
id future, says Mohan. Vines don't spend 
much of their carbon harvest on trunks or 
oth r supports, so the carbon windfall can 
go directly into n w leaves, which collect 
yet more carbon and sunlight. 

An incr as d abundance of vines, which 
can choke out tr s, could change forest 
dynamics, Mohan says. 

Fore t hon ysuckle vin s increase their 
growth in air that's high in carbon diox­
id , says Rich Norby, who directs a pipe­
circle exp riment at Oak Ridge (Tenn.) 
National Laboratory. However, h pre­
dicts that v n poison ivy's gangbuster 
growth will v ntually hit ome limit, such 
as availabl unlight. 

Th pip -cir l exp rim nts can't mimic 
all th factors influ ncing plants in real 
for . Mohan prot ct d her experimen­
tal poi on ivy plants from white-tail d deer 
and oth r browsing animals, notes plant 
physiologi t H ndrik Poorter of Utrecht 
Univ rsity in th Neth rlands. Yi t plants 
growing in abundant carbon dioxid typi­
cally hav low prot in content, so Poorter 
p culat s that animals might actually eat 

mor of th m to g t ad quate nutrition. 
Bigger, mor -toxic poison ivy is a seri­

ou cone rn, ays Paul Begg of Macquari 

University in Australia. It's another factor 
to add to his tally of the extra misery that 
climate change might bring to people with 
allergies. For example, certain pollen 
counts are likely to go up, so allergy sea­
sons could drag on longer, he says. 

Mohan had never developed a rash from 
poison ivy b fore she started the study. "I get 
it now," she says. - s. MILIUS 

Herpes Runs 
Interference 
Researchers discover how 
virus sticks around 

Herpes simplex virus 1 (HSV-1), which 
causes cold sores, uses a short, double­
stranded RNA to outwit a cell's defensive 
measures. That's why it can hang out in the 
body indefinitely, new research suggests. 
By disrupting this mechanism, scientists 
may eventually find a way to permanently 
eradicate herpes infections in people. 

Both HSV-1 and its close relative 
HSV-2, which typically causes genital 
herpes, infect the nerve cells located out­
side the brain and spinal cord. Once a 
person becomes infected, HSV-1 and 
HSV-2 stick around in a dormant state 
and can intermittently cause breakouts in 
some people. The virus succeeds in its 
long-t rm residency because it prevents 
immune system prompts that usually 
lead virus-infected cells to sacrifice them­
selves, says microbiologist Nigel Fraser 
of the University of Pennsylvania School 
of Medicine in Philadelphia. 

Six years ago, a Los Angeles-based team 
of researchers discovered a viral gene that 
they named the latency-associated tran-
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script gene (LAT). This g ne s m d to con­
trol HSV-l's capacity to lay low. However, 
after y ars of searching, scientists hadn't 
located any LAT-encod d protein, which 
would offer clues to how th g ne exerts its 
life- ustaining effect on cells. 

Traditionally, scientis determine what 
protein a gene encodes bys arching for the 
often-lengthy RNA transcript, which trans­
lates th gene's information into its prod­
uct. "People had b n looking for th se long 
[LA'.lJ RNAs," says Fraser. 

However, som res arch rs took a dif­
fer nt approach. Th y hypoth sized that 
instead of a prot in, LAT 's product is a 
microRNA-a tiny, doubl - tranded piec 
of RNA that a c 11' nzymes cut from a 
long r transcript. R cent r s ar h has sug­
gested that cells and som pathogens us 
microRNAs to control a vari ty of c llular 
proc s es. 

To inv stigate this hunch, Fras r's t am 
work d with lab-grown c lls. In ome of 
th cells, they shut off production of th 
dicer enzyme, which pro es long strands 
of RNA into microRNAs. Th y then 
slipp d LAT into all th c lls. 

When the scientists dou d th cell with 
a ch mical that trigg rs cell uicid , thos 

without the dicer enzym di d. C 11 with 
die r surviv d the chemical onslaught, sug­
gesting that die r process s th micro RNA 
that gives the cells their staying power. 

Next, th researchers u d a computer 
program to scanLATfor s ctions that have 
s qu nces characteristic of microRNAs. 
The team ins rt d its l ading-candidat 
microRNA into cells and then added the 
uicid -inducing chemical. Th ir small 

RNA snipp t kept the cell alive, ys Fras r. 
In previous studi s, r s archers have 

shown that a small, doubl - trand d piece 
of RNA can sometim s muffi the ffi cts of 
ag nethathasacompl mentarys quence. 
This phenomenon is known as RNA inter­
£ r nc (SN: 7/2/05, p. 7). Tod t rmine 
which g n or g n th LAT microRNA 
might b acting on, Fras r's team us d 
another comput r program to s arch for 
complem ntary DNA s gm n . 

Th y found that the microRNA 
match d up with parts of two g n call d 
TGF-beta and SMAD3. Th s g n s w r 
alr ady known to control cell suicid . Th 
LAT microRNA sil nc d th fl ts of 
th e two g nes, Fr 
an up oming Nature. 

"This is an xciting study that ... provid s 
a plausibl m chanism for [h rp latency;' 
says microRNA r arch r Vi tor R. 
Am bro of Dartmouth M dical chool in 
Hanov r, N.H. He adds that th n wly 
id ntified LAT microRNA might hav 
volv d to tak advantag of som normal, 

but currently unknown c llular proc ss 
dir ct d by microRNA. 

Missing for more than a decade and feared to be extinct, a painted frog has 
resurfaced. At least one populatlon of the subspecies Ate/opus ebenoldes 
marinkelle/ remains in a remote desert highland of Colombia, researchers discov­
ered last month. In an amphibian-biodiversity survey, team leader Carlos A. Rocha 
of the Pedagogical and Technological University of Colombia in Boyaca found the 
3-to-9-centlmeter-long frogs in the same locale where they were last spotted In 
1995. like many amphibians worldwide, the species has been devastated In 
recent decades by the fungal skin disease chytridlomycosis. "The finding must 
motivate us to adopt urgent measures toward saving the last of these amphib­
ians," says Fabio Arjona, executive director of conservation International In 
Colombia, which supported Rocha's research. -B. HARDER 
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Furth r information about how the 
LAT microRNA op rat s in c lls could 
direct ci ntis as they craft h rp s-fight­
ing drugs, says Fras r. "This could b the 
first chink into the armor of th virus;' he 
adds. - C. BROWNLEE 

wrong 
lmpress~on 
Bipolar kids misinterpret 
facial cues as hostile 

Children with bipolar disorder are more 
likely than oth • to r ad hostility in 
bland facial xp ns, an w tudy hows. 
Misint rpr ti cial cu s might con-
tri • • • • n voked 
~ C im~ 
dir h say. 

uing 
facial rain 
areas pro-
c ssi s ging 
(MRI t rst to 
comb i and 
simul brain 
r gion pivotal to bipola chil-
dr n, ay study coautho nluft, 
a psychiatri tat th Nat 1t of 
M n th (NIMH) Md. 

Th arch om ipolar 
chil h21 n. 
Both groups av d 1 igh-

th hip chi king 
0 • 

·c po-
out 
ere 
ap­

chil­
par 

hos-
tility into th oth-
rs, the r ea Pro-

ceeding. ofthe • 
MRI scan of th bipolar • as they 

rat d th n utral fac sho vv d-up 
activity in brain r gions known to pro s 
motio articularly in an ar a all d the 

amyg a oauthor Br ndan A 
Ri h, a gist at NIMH. 

Pr v had • i that 
hip lar a amyg-
dalas than ot a ychia-
trist • a ft ·sity of 
Cin in ar s gg sts 
that t ygdala functions diffi r ntly in 
bipolar childr n, h says. 

It's why the amygdala would 
work while bipolar childr n r ad 
f: , ft ays. It could b b aus 
it' un orb caus it communicates t1. 

poorly with oth remotion-pr ing brain g 
r gions, h say . ~ 
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B caus th y don't know th caus of 
bipolar disord r- fo rly known as manic 
d pr s ion- sci n can' 11 wh th r 
difficulties in proc g £ cu s con-
tribut to manic and dep stat , or 
wh th r tho ntal sta amp r th 
proces ing o cu s, L luft says. 

At th ti h examination, one-
fourth of th bipolar children w • htly 
manic, on - w re mildly ss d, 
and th r st neither. Rich that 
facial misco pann d all ipo-
lar hildr n, s of mood. 

In daily lifi o a t ly • rn 
int nt from facial c cau robl or 
hip 1 ·1 11 . " t 
irrita • ho shouldn't 
g • the m hostil 
a i s. 

on th ability to rap-
i m facial xpr sion;' 
ru oar~~to~th~ 
or who mi the si nt to 
th y propri put 
0 ' 

p 11 • 
th la 
al . " 
ru t 
can't put th 
r ad that t 

By payin ability to 
g £ • ight diag-
n i achchil-
d o th r p o-
pl m N. SEPPA 

Oil Booms 
Whales don't avoid noise 
of seismic exploration 

Field tests in the Gulf of Mexico suggest 
th o • away 

• ofth 
- typi­
oil and 

g ubtl 
·or. 

n air gun 
f com­
er at 

a hrough 
imingofth 

bottom provid 
dgo 'altru-

av b n co d that 
damage aw h aring 
ks that w ak to 

ho say Patri ill r, a 
tn t th Un of St. 

nd. 
effe • • ur-

v co~ ~ 
w thatr i-
tn h, tioni 
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m nts, and th ounds that it heard or 
mad . Th d vices, h ld on by suction cups, 
r corded information about each whale for 
an hour or ob for and during nearby seis­
mic surveys. 

For most of the tagged whales, diving 
patterns didn't change after seismic surveys 
began, Miller r ported last week in Balti­
mor at th pring meeting of the Ameri­
can Geophysical Union. Even when air 
gun- firing boats pas d as dos as 1 kilo­
m ter, th animals didn't substantially 
chang th dir tion in which they were 
wimming. Thi ob rvation hin that the 

animals ar n't dir tly harm d by the sei -
mic activity, ays Mill r. 

WHALE OF A RECORDER Using a device 
designed to monitor a whale's movements 
(top Image), scientists tagged sperm whales 
In the Gulf of Mexico (bottom) to study their 
behavior during noisy seismic surveys. 

, t hal xp nd d a lit­
ng for food and mit-

ic t d with homing in 
ri is • rv n 
fo rv o d, 
. Although t di s 
·sti a • i t, p 

f th s u r o s 
stu ill r t such chang s in 
b oul h animals' food 
gathering dur mic v y . He 
xplai 't av to con-

tinu k r s. 
Aq notb • 

by noi sts 
pr u n,a 
physicist of amb 
England. • c survey 1 
off 's Yucatan p nin-
sula agu s pla vid o 
ca or in 20- r-d p 
wat o fish th Even 
though a i air guns blasting 
pass d within 180 m of the cam ra, fish 
didn't chang th ir b havior, she says. 

Th effort xp nd d to mitigate the effects 

of seismic surveys on marine life can dras­
tically reduce the effectiveness of scientific 
expeditions, says Barton. During last year's 
expedition, her team interrupted data col­
lection 14 times to avoid exposing dolphins 
and sea turtles to potentially damaging lev­
els of submarine sound. Furthermore, 
because the researchers had to visually con­
firm that animals remained at a safe dis­
tance, they couldn't fire air guns at night or 
when waves were high. In all, they collected 
only about 40 p rcent of the data that they 
could have otherwise, she reported at the 
meeting in Baltimore. - s. PERKINS 

stones 
of contention 
Tiny Homo species tied to 
ancient tool tradition 

New discoveries have shifted a prehistoric, 
island controver y from bones to ston s. 

impl stone tools accompanied the fossils 
of Homo floresiensis, th half-size human 
cousin that inhabited th Indonesian island 
of Flores around 74,000 to 12,000 years 
ago, but om sci ntists argued that those 
tools had b n mad by Homo apiens. 
Now, much older tools discovered on Flo­
r s sugg t that H.floresiensis individuals 
carri d on cultural practices initiated by 
th ir island an~ stors. 

Ston artifacts much like those previ­
ously found among H. floresiensis fo ils 
in Flor s' Liang Bua cave have emerg d at 
another sit on the island. The new finds 
dat to b tween 840,000 and 700,000 
y ars ago, reports a team led by Adam 
Brumm of th Australian National Uni­
v rsity in Canberra. 

Ancient hominids ttlers of the island-
ither larg -bodied Homo erectus or a 

smaller speci s in our evolutionary fam­
ily-lived at that site, call d Mata Menge, 
and pas don theirtoolmakingtechniqu 
to later gen rations, the dentists propose. 
Eventually, when the small-brained H.flo­
resiensis evolv d, the sp cies retained many 
of the tool-production practices from its 
forebears, Brumm and his coworkers con­
clude in the June 1 Nature. 

' On Flor s, we se continuity of a rather 
specific package of stone-toolmaking 
behaviors, including th manufacturing of 
distinctive tools that do not appear els -
where in southeastern Asia;' Brumm says. 

The latest Flores finds show that the 
diminutive islanders, with their craniums 
the size of chimps', possessed enough brain­
power to parlay cultural traditions into 
effi ctive toolmaking. Until now, debate 
about the small Flores creatures centered 
on suspicions that such tools could only 
come from modern humans, who in this 
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case had xp rienc d stunt d growth (SN: 
10/15/05, p. 244). 

Mata Menge lies 50 kilometers east of the 
Liang Buacav . MataM ng excavations in 
2004 and 2005 yield d 487 ton artifacts. 
Anoth r 20 ston impl m nt had b n 
un arth d at th sam spot in 1994•. All the 
finds lay in soil sandwiched by volcanic ash 
layers, whi h the res arch rs dat d. 

Th sam type of rock and comparable 
toolmaking techniqu s charact rize the 
3,626 Liang Bua artifacts that hav b n 
excavat d, Bmmm's group as rts. 

Archaeologis r gard the n w Flor s di -
coveri s cautiously, and in om cases with 
d ep skepticism. 

It's hard to know wh ther a singl Ston 
Ag cultur onn ct d re id nts of Mata 
Meng to Liang Bua's inhabitants orwh ther 
separate hominid population happ n d to 
exploit similar, basic toolmaking tech­
niques, r marks Di trich Stout of Univ r­
sity Coll g London. For now, tout attrib­
utes th Liang Bua tool to H floresiensis 
"until a b tter candidate com along:' 

Th new finds l av unr olved th 
id ntity of the Flores toolmakers, asserts 
John Shea ofth Stat University of New 
York at Stony Brook. "I don't think w can 
rul out Homo apiens a th [mak r J of 
the Liang Bua tools," h ay . 

H. apien had spr ad through much 
oflndonesia by around 50,000 y ars ago 
and made stone tools similar to thos 

ROCK ISLAND LINE Stone artifacts from 
Mata Menge (top) and Liang Bua (bottom) 
represent a longstanding Stone Age culture 
that benefited tiny Inhabitants of an 
Indonesian Island, a research team argues. 

I 
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found on Flores, Shea not s. The tools 
from Mata M ng and Liang Bua ar too 
simple to demonstrat a cultural connec­
tion, in his view. 

Jam s L. PhHlips ofth Field Mu um in 
Chi ago calls the n w report' conclu ion 
''b yond beli f:' Mata Meng artifa lay 
in un tabl rivers dim nt that moved over 
tim , making it impossibl to obtain accu­
rat ag timat s, Phillips h ld . 

H susp cts that H apiens mad both 
the Mata M nge and Liang Bua t ol no 
more than 18,000 years ago. - B. BOWER 

String Trio 
Novel instrument strums 
like guitar, rings like bell 

At the heart of many of the world's musi-
cal in trum • t , simp -
pon nt- a tr ight b n 
twopoin . , rstm h 
of an instru te ar-catch-
ing vibrations. 

Now, math • • n in Canada ay 
that th y hav i a family of mu ic-
making devi n ork of 
th • m g - for 
in , a tr r d at 
th poi xt sup-
pl c ov a i tring 
d sayt ch 

• t, and so far r of this 
n w family of instrum • 
rhym with guitar- -
maticians S au d -
thi r of the U ity of Moncton i 
Brunswick. R ling a guitar with two 
xtra n cks, the tritare hosts ix Y-shap d 

string . As in an ordinary guitar, ach tritar 
tring run from a tuning ng a fret-

ted n ck. However, th 
an unanchor d junctur 
string branche . From th 
m nt runs along ach 
unfr tt d ne ks. 

Gaudet not s that a c • -
anchor musical-instrum r-
at s afu n 
ha o, 
fu h 
fu . 

otonly -
m lso non c 
on s, ically h 
n n s from p n 
in trum n - for in ce, b 11 orgongs-
which vibrate in m complicat d pat-
t rn n impl strings do. 

D ding on how a h not on a 
trit played, th sound can includ a 
£ w or many nonharmoni ingredi nts, 
Gaud t a h add , th instrurh nt 
offi r "a ri ound than do a classi-

>-

Y NOT? The trltare, a new type of musical 
Instrument, uses three string segments that 
form a v shape (top Inset). The Instrument's 
Inventors are exploring sounds generated bY 
other string networks as well (bottom Inset). 

Ric ot ril r, 
comm an tics -
ist so diff -
si ran • ng i eally 
a of or c pl x 
t things lik pla and 

c ars, cymbals, b Us, and 
g "to my ars [ the 
t d a badly out-of-

s :· 
nds which • d l s safe 

harmonically . . . ion and 
ways • 11 • ngs;' 

~d ~ue 
oph ty of 

Mon 1 ·tare 
and i at a 
m eti r-
ica in nd lips 
of th tri http:/ I 
www.acoustics.org/pres :/151st/Leger.htrnl, 

iv n that so much • • nta-
tion • uters, 
~ tnW 
• tir ly tii 

t incorporating anY ~ 
nt," omm phy i- : 
- musical- m nt g 

. Vigoda f assa- ! 
hu tts In titut ofTi chnol gy. - P. WEISS 
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Science Mall 
sciencemall-u sa.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 

Rocks, Mlnerafs and Gemstones of 
~ 100 piece set, size: 20"L X 
12'W X 1"D, Oak casing. Great for 
classrooms, collectors or young 
scientists. SuHable for wall hanging. 
Order #JPT-1888, Cost : $85.00 
Meteorite Included/ GREAT FATHER'S 
DayGifll 

The Titanic poster - In-depth, colorful 
poster on this subject. 

DI o Panorama F o Pu zle 
-70 piece -NEW! 
Puzzlesize:39'W X 14"H 
#JPT-dinofloor, Cost: $16.95 
Dino Panorama puzzle -
1,000 piece • Puzzle size: 
37'W X 13"H #JPT-1000 
Cost $19.95, other sizes and 
types available on our website. 
www.sciencemall-usa.com 

NASA Solar S stem 
poster Simply Beautiful! 
Size: 26.75'W X38.5"L 
JPT-System laminated $15.95 

Ancient Le a Tablet 
Replica 

New! Mesopotamian 
Legal Tablet - Our other 
ads featured the Medical 
Tablet - This is a w.a.l 
Tablet, Size 4 1 /4"L X 21 /2" 
W, Replica, Dates 1860 
B .C.E. Comes with 
information and stand Order 
#JPT-legal, Cost: $65 

Returning Boomerang is 14 
inches and Is a popular 
boomerang with an authentic 
Aboriginal design . Order 
#JPT-1112 Cost:$17.95 

Size: 26 3/4" X 38 1/2," Laminated 
Order# JPT-1255, Cost: $15.95 
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The Periodic Table in the Body -
poster discusses each of the elements on 
the Periodic Table In relation to how the body 
uses them. There are five sections to this 
periodic table poster. One section 
examines why we are indeed "star stuff' and 
our chemical ties to the universe; others 
profile the chemical makeup of the human 
body, plant growth, DNA, and the role of the 
elements in brain metabolism. Full color, 
~. 2cd Edition, 28"W X 38"H 
poster, Copyright 2007 ..... #JPT-4191 .... 
Cost $28.95, Special: 2 for$50. 

Titanic coat commemorative Edition • 
The coal sample comes in attractive 
decorative box. The box is 3 1/4" L X 2 
1/4"W inches with a Certificate of 
Origin/authenticity. #JPT- titan $24.95, 2 
for$45 

Oviraptor ia Egg RepHca 
Authentic, hand-painted replica of the 
first carnivorous dinosaur embryo ever 
found. It was discovered in 1994, in 
Mongolia. The replica is the actual size 
and is constructed of durable polyvinyl. 
NEW! Comes with educational tag. 
Size: 5"L X 3'' H, Order: #JPT-oyegg. 
Cost $12 .95; #JPT-oylsheU, replica 
with small real, generic dlno egg 
shell, with Info. Cost$19.96 

Coral Reefs of the World -poster New! 
Great poster on the subject! 38 reefs are 
covered with associated pictures. Some 
representative pictures are: Belize, Coco 
Island, Florida Keys, Great Barrier Reef and 
more. Size: 26 1/4" WX 39"L, Laminated, 
Order#JPT-reefs, Cost: $21 .95 

FREE Human Genome 
Poster with every order 
over $45 

Jewelry With a Story 

The Electromagnetic Spectrum 
~ This chart includes all known 
ranges of EMR including: gamma 
rays, X-rays, ultraviolet light, visible 
light , infrared, microwaves, radio 
waves (ULF, VLF, LF, MF, HF, long, 
short, HAM, VHF, UHF, SHF, EHF), 
cosmic microwave background 
radiation and brain waves, all 
organized by octaves. Great chart 
on a difficult subject!Size: 24" X 36," 
Laminated #EMR -1020, Cost $19 .95 

Bl terrorism and World 
E Idem/cs . Poster - The second 
edition and newest poster describes in 
words and pictures 40 of the most 
dangerous biological, chemical and 
nuclear agents that threaten the health 
of the people of the world. Revised 
and updated! A must for doctors, 
hospitals, civil defense, and concerned 
citizens. Photos highlight each 
pathogen , its effect, or its carrier. It 
does contains Information on SARS. 
28" W X 40" Laminated Copyright 
2006, Information sheet included . 
Order: #JPT-7601 Cost $28.95, 2 for 
$50,3for$75. 

Mammoth Ivory Rose Pendant 
This exquisite, delicately carved Ivory 
Rose Pendant is wrapped in 14K gold. 
Comes with 20" braided gold chain. The 
pendant comes with certificate of 
authenticity and its history. It is the perfect 
gift for anniversaries or other special 
occasions . Rose pendant size 1" 
diameter, rose earrings size 3/8" diameter. 
Order#JPT- rose .. $185 Order jewelry 
set - with earrings, pierced ears or clips, 
#JPT-1733 ... $360forthe set. 

How To Order: VISA MC AMEX Check MO included 
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P.O. Box 1864 
Dubuque, IA 52004-1864 

Toll Free: 800-720-5451 
sciencemall-usa.com 
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QUANTUM-DOT LEAP 
Tapping tiny crystals' inexplicable light-harvesting talent 

BY PETER WEISS 

ne frustration of solar energy is that although 
it's free, clean, and inexhaustible, it's a major 
challenge to harvest efficiently. Consider what 
happens when photons of sunlight hit a solar 
cell: They strike electrons in semiconductor 

material and send them on their way as an electric cur­
rent. Although many solar photons carry enough 
energy to theoretically unleash several electrons, they 
almost never free more than one. 

The complex physics behind that limitation boils down to this: 
An el ctron loosed by absorbing a photon often collides with a 
nearby atom. But when it does, it's less likely to set anoth r l c­
tron fr e than it is to create atomic vibrations that squander the 
electron's excess energy on heat. 

For the past half century, the limit of one electron per solar pho­
ton seemed a regrettable fact of semiconductor physics. However, 
in recent tests of semiconductor bi only a few nanometers in 
diameter-entities known as nanocrystals or quantum dots­
researchers have been surprised to find that photons at solar ner­
gies commonly unleash multiple electrons. 

The number set loose depends on the dot's composition and­
as a quirk of quantum mechanics- its siz . R cent exp riments on 
8-nanometer-diameter lead selenide quantum dots have given the 
best results so far: illtraviolet-light photons- albeit at a wave­
length found sparingly in sunlight-released s v n lectrons apiece. 

That leap in producing electrons could lead to major improve­
ments in solar cell efficiencies, th res archers say, that i , if those 
electrons can be harvested from the c Us. So far, vidence from pro­
totype solar cells and photodetectors suggests that the n wfound 
effect can indeed improve cells' power outputs. 

"It's not just a pipedream to think about this [multiplication 
effect] giving you a real benefit in a solar cell d vice;' says Richard 
D. Schaller of Los Alamos (N.M.) National Laboratory. Other tech­
nologies that might benefit includ las rs that operate at useful wave­
lengths not attainable with other materials and olar water splitters 
that produce hydrogen for fuel cells (SN: 10/30/04, p. 282). 

Whereas the new effect's practical potential is appar nt, the 
means by which solar photons yield so many electrons is not. In a 
heated debate, some scientists argue that a pr viously uns en type 
of quantum mechanical entity must briefly form in each quantum 
dot. Others contend that an already well-understood process can 
account for th multiple-electron output. 

''What's exciting here is this unexpected r sult;' says Arthur J. 
Nozik of the National Ren wable Energy Laboratory (NREL) in 
Golden, Colo. "This is very interesting new physics:' 

SIZE MATTERS In the electrical realm, semiconductors occupy 
a middle ground between insulators and conductors. Wh reas 
atoms of insulators bind their el ctrons tightly, conductor atoms 
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l t those negativ ly charg d particl s roam free. In contrast, semi­
conductor atoms hold th ir lectrons until giv n small nergy 
boosts. Th n, the electrons are availabl to flow as cunent. 

If a photon strIBJ s an l ctron in as miconductor with more than 
th threshold amount of 00mph, call d th material's band-gap 
nergy, th electron breaks loos . It leav s b hind a vacancy, known 

as a hole, in the atom's el ctronic structur . Each fr 1 ctron-hole 
pair er ated by a photon i call d an xciton. 

D spite the on -photon-one- xciton rul that solar- nergy spe­
cialists had observ d when photons hit th mi conductors in their 
pow r cells, phy icists had known sine th 1950 that photons at 
much high r n rgies could give ris to multipl xcitons. Th y had 
observed, for instance, that X-ray photons trigger swarms of xci­
tons in semiconductor materials. 

Scientists also det rmin d that such multipl - xciton pro­
duction takes plac by m ans of a pro ss call d impact ioniza­
tion. Roughly p aking, an 1 ctron from an x iton strik s an 
electron bound to an atom, er ating another exciton. If enough 

"It's not just a 
pipedream to 
think about this 
giving you a real 
benefit in a solar 
cell device." 
- RICHARD D. SCHALLER, 
LOS ALAMOS NATIONAL 
LABORATORY 

exc ss en rgy r mains in the 
n wly form d xciton, its electron 
can er ate y t anoth r exciton, and 
so on. Howev r, at th relativ ly 
low en rgies of solar photons, sub­
tleti r lated to 1 tron motion 
larg ly pr vent th xciton-to-
1 ctron nergy trans£ r , o only 

negligibl impact ionization 
occurs, Nozik notes. 

Quantum do , which w re first 
mad in the 1970 , introduce 
anoth r factor: siz . Until the dots' 
debut, r archers knew what hap-
p n d only wh n light struck larger 

piec s of semiconductor, such as tho in a transistor or microchip. 
The wav like natur of el ctrons, as dicta d by quantum mechan­

ics, makes i If£ It atth dot' minuscul dimen ion . For instance, 
a dot has a larger band-gap energy than does th sam s micon­
ductor mat rial in bulk, so th dot ab orbs high r- nergy, bluer 
light. Also, b caus a dot i often as small in diam t r as th wave­
length of an el ctron in ide it, th dot immobilize th electron. 

About ad ade ago, Nozik began to suspect that th smallness 
of quantum dots might mak impact ionization a fruitful process 
at solar-radiation energies. For example, he figur d that a dot's 
grip on an el ctron would nullify th motion-r lated ubtl ties 
that quelched th proc ss at larger scales. So, he and his team set 
out to find an exciton boo tin quantum dots of indium phosphide 
and indium ar nid . 

SEVEN UP As it turns out, Nozik's er w was focus don the 
wrong quantum dots. At Los Alamos, however, S hall r and Vic­
tor I. Klimov had b gun studying 1 ad 1 nid nanocrystals as 
potential components in las rs. 

When those re earch r looked at th effi ct of high- nergy blue 
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light, t aw th first evid nee of solar-en rgy photons creating 
mor t ne xciton api ce. In a 2004 report, th Los Alamos 
physi • rted that photon could g nerate as many as thr ci-
tons ap· • leads lcnide quantum dots (SN: 4/24/04, p. 259). 

Shifting gears, Nozik, NREL's Randy J. Ellingson, and their 
coll agues verified the Los Alamos findings about a year later. 
Th y al o unv il d the first vidence for multiple excitons from 
another typ of quantum dot, m lead sulfide. 

Curiouswh th rtheeffectwas iartolead-bas dquantum 
do e Los Alamos r s archers a quantum dot with a very 
di t nicstructur . In th c. 19, 2005AppliedPhysi,cs 
Le , t port d signs that cadmium sel nide dots were pro-
ducing itons api 

" £ tth yea [mul-
i in that m sug-

g at b it hap in all 
quantum 'comme ysical 

• Guyot- est of 
rsity of Chicago. 
ing th ir work on 1 ad­

ts, th NREL r archer 
th March 15 Journal of 

the American Chemical Society that 

cadmium 

p to 
lar­
Lo 
ing 

In fort d 
s l nid do h 
Nano Letter. p 
has videnc -
light photo en i-
ton api • er hauls ar 
lik ly, t a 

Hypo i mb r of 
excito orresponds to th nergy of th photon 
divid gap en rgy. That's b caus the photon 
m 's worth of energy to each el ctron that 
it . Using a dot with a small r band gap 
• b r of xcitons b caus less energy is 

over th thr hold, Klimov explains. 
ts such as the distribution of photon 
nd hol quir that photon have 
r quiI ergytoproduc asp cific 
tanc , NREL team finds that in 

ust h t 1 ast two and a halfband 
two xci 11 ts at Lo Alamos indi-

m ntofth andgaps. 
how much photon n rgy i ne ded, v n 

olar cells- say, to two xcitons p r pho­
' major achi vem nt;' Nozik ays. 

QUICK QUESTION Th mounting viden forth quantum-dot 
effi t has park d d bate. Th dispu center on this qu tion: Can 
itnpact ionization account for what's going on or is ther something 
at play that was pr viously unknown and thus more exciting? "Right 
now, th r ' a lot of fighting in th of ory;' no • v. 

In Klimov'. te t ri , th p s 
in ous b t ulti ito pp ar -
wit than nds (fs), orth dths ofa trillionth 
of a . Ho pact ionization pro ·ally.That 
i , after a photon er at th fi • n, that eates the 

ond xciton, which in turn g e thir on. ould 
that step-by-st p p er a citons 50 £ ? 

Th ori t Alexan Efros aval Re aboratory 
in Washington, D. "nks not. In collaboration with Nozik's 
team, Efros has invok d quantum th ory to propo that a pho-
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ton hitting a quantum dot instantaneously creates a novel quan­
tum object that's simultaneously both one and many excitons. 

In a slightly less exotic interpretation, theorist Vladimir M. 
Agranovich of the Russian Academy of Sciences in Moscow, col­
laborating with Klimov and Schaller, suggests that a so-called vir­
tual exciton springs into existence for a moment after the photon 
hits. Arm d briefly with more energy than physics ordinarily per­
mits, it spawns the multiple excitons simultaneously- a scenario 
that the physicists described in the D cember 2005 Nature Physics. 

Disagreeing with such extraordinary scenarios, Alex Zunger, a 
theorist at NREL, says that his team's calculations indicate that 
impact ionization can account for the experimental findings. 

Mayb yes, maybe no, says theorist Guy Allan of the Institute of 
Electronics, Microelectronics, and 
Nanotechnology in Lille, France. Cre­
ation of a new exciton takes a mere 
0.1 fs, so 50 fs is plenty of time to 
make seven or more excitons, he says. 

Yet he adds that calculations by 
him and his institute colleague 
Christophe Delerue account for a 
few excitons per photon from 
impact ionization, but not as many 
as the maximum observed in quan­
tum dots. Says Allan, "There may 
be another process to discover:' 

GOING DOTTY If the mysteri­
ous multiple-exciton effect pans 
out in practical d vices, solar cell 
e ciencies could soar, scientists 
say. Both the Los Alamos and 
NREL teams calculate a maxi­
mum of 42 percent conversion of 
solar power to usable electricity. 
Convectional cells, by contrast, 

op rat at 15 to 20 percent efficiency. 
Som r archers have made prototype photodetectors and solar 

c Us from quantum dots. For instance, Difei Qi of Louisiana Tech 
Univ r ityin Ru ton and her colleagues mixed a conductive, pho­
tosensitive polym r known as MEH-PPV with lead selenide quan­
tum dots. Under visible light, a device incorporating dots at only 
about 5 p rcent by weight generated 50 percent mor current than 
expect d if each photon yi lded one exciton, the Louisiana team 
report din th Feb. 28, 2005AppliedPhysics Letters. 

Mor r c ntly, a Texas team working with Klimov and Schaller 
made exp rimental solar cells by blending 8-nm-diameter lead 
selenid quantum dots with another conductive polymer called 
polythiophene. "We see a dramatic increase in photocurrent at 
xactly three multiples of the band-gap energy," says Anvar A. 

Zakhidov of the University of Texas at Dallas in Richardson. 
That curr nt ramp-up indicates that photons are producing 
multipl excitons, he reported last March in Baltimore at a 
meeting of th American Physical Society. 

Despite such encouraging signs, before highly efficient solar 
c 11 app ar, "ther 's a lot of work to be done;' Nozik cautions. 

Gen rating extra excitons might also have a major impact on 
qui pm nt that u solar energy to split water to extract its hydro­

g n for variou uses- for instance, to energize fu l cells- Klimov 
ays. Each water-splitting reaction requires four electrons, he notes, 
o th mor el ctrons per solar photon the better. 

Sci en ti ts hav used quantum dots to make laser beams of wave­
lengths not availabl with natural dyes or crystals. The boost in exci­
ton productivity could al o make such lasers more efficient. 

Efficiency could become a hallmark of many quantum-dot 
t chnologies. As oil prices soar to record levels, thrifty quantum 
dot promise to give solar energy in particular an even more 
powerful appeal. ■ 
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BLOOD, IRON, AND GRAY HAIR 
Anemia in old age is a rising concern 

BY BEN HARDER 

he life of a red blood cell is brief but fast paced. 
Each heartbeat pumps millions of the tiny cells 
into the body's vascular system at sp eds of more 
than a meter per second. In about a minute, 
they can carry oxygen from the lungs to tissues 

in the rest of the body and return to the lungs. And they 
die before they're 4 months old. The body replaces old 
red blood cells by generating fresh ones, typically pro­
ducing about 2 million cells per second. 

For a variety of reasons, how ver, the production of new r d 
cells can fall b hind th loss of old on s. 

The resulting deficiency, called an mia, turns up among p opl 
of all ages, but rec nt re arch shows that it disproportionat ly 
affects seniors. One study stimates that after ag 85, 26 perc nt 
of men and 20 p rcent of women are anemic. And while symp­
toms in young and old peopl alik include fatigu , h adache, and 
pale skin, the new findings link an mia in Id rly p ople to addi­
tional effects, including ace lerated physical and mental declin 
and a shorter life pan. 

Far from b ing an innocuous part of old age, anemia may r fleet 
a serious health problem, r cent studies show. 

"If you're an mic [and elderly], you won't liv as long as a p r­
son who's not anemic;' says h matologist Jen-y L. Spivak of J hns 
Hopkins University in Baltimor . 

"[Anemia] is associated with high r mortality, di ability, high r 
risk of falls in th lderly, poor r quality of lifi , incr as d hospi­
talization risk, and increas d h alth care utilization;' says geria­
trician and epidemiologist Luigi Ferrucci of the National Institute 
on Aging (NIA) in Baltimore. 

Furthermore, in about one-third of anemia case among eld rly 
p ople, no obvious cause can b found. That makes treating an -
mia difficult, if not impossible. 

Researchers hav b gun to investigate th causes of anemia in 
the elderly population and to explore possibl treatments. So far, 
they have more questions than answers. But on early r sult sug­
gests that injections of the hormon erythropoietin may reli ve 
anemia's consequ nces in relatively h althy Id rly p ople. If fur­
ther trials b ar out that finding, a vast numb r of senior citizens 
could have reason to seek the treatment. 

PREVALENT PROBLEM Prem nopausal worn n are much mor 
likely to be anemic than are their male p rs. About 12 p r nt of 
U.S. women between the ages 17 and 49 hav an mia, whil bar ly 
1 percent of similarly aged m n do, according to national data. 

Th study that yielded thos figures, the National H alth and 
Nutrition Examination Survey (NHANES), employ d a widely 
used definition of anemia that the World H alth Organization 
(WHO) developed decades ago. An mia is typically measured in 
teqns of blood concentration of h moglobin, th r d blood c 11 
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mol cul that binds to oxyg ninth lungs and r 1 sit where 
it's n ded. According to WH , a man is an mic ifh has a hemo­
globin cone ntration 1 w r than 13.0 grams p rd iliter (dl), 
wh reas a cutoff of12.0 g/dl appli to women. 

By comparison, av rag h mogl bin cone ntrations xceed 
15.0 g/dl and 13.5 g/dl in non- ld rlywhi m n and whit women, 
resp ctiv ly. Av rag concentrations for black m n and women 
are slightly low r than tho £ r whit . 

In contrast to th patterns n in young r adults, "older m n t nd 
tohav lowerh moglobinthanolderwom n;' aysg riatrician 3au­
dia B ghe of th Jam A. Hal y VA Medical C nter in Tampa, Fla. 

1\vo year ago, an analysis of the NHAN S data found that 
10 p rcent of women b tw en 75 and 84 y ars old- and 16 P r­
cent of m n in that ag rang - ar an mic. In peopl 85 or older, 
ach g nd r fa d a 10 p re nt great r risk, F nu ci and hi col-

l agues r ported in th Oct. 15, 2004 Blood. That r ar h x lud d 
p opl who were ho pitaliz d or living in nur ing horn . 

In s gm nts of th eld rly p pulati n, an mia i v n more 
pr val nt than that. B gh' and two coll agu r vi w d 71 stud-

. · h i s in 200 , including th Blood study 
Anemia in t e and om studi s that xamin d only 
elderly "is ho pitalpatient ornursinghom res-

. id nts. Th y found that am ng p ople 
associated in som m dical ward many as 61 
with higher P re nt are an mic. 

. Ov rall, among thos ov r ag 65, 
mortality [and] "an miai afli cting3 millionp op1 in 
poorer quality th Unit d Stat ;' ays F rru ci. 

of life." PATTERN OF RISK For th s nior 

- LUIGI FERRUCCI, 
NATIONAL INSTITUTE 
ON AGING 

population, an mia i not ab nign con­
dition. In on re arch ffort, for xam­
pl , g riatrician Harvey Jay Coh n of 
Duke Univ rsity M dical nt rand 
th VA M dical nt r in Durham, N.C., 

and his coll agu t ted bl d-h moglobin one ntrati n in 1,744 
North Carolina r idents who w re at l ast 71 y ar old. By the 
WHO crit ria, 24 p re nt of th volunt er w r an mi wh n the 
tudyb gan. 

At th tudy's outs tin 1992 and again in 1996, th r earchers 
ass ss d ach volunt r' cognitiv and physi al tatus, including 
his or h r m mory and handling oflifc's daily activiti s. 

"P ople with an mia had low r phy ical function and low r cog­
nitiv status;' Cohen says. Th yw r also mor likely than th oth­
ers to deteriorat during th 4-y ar interval. "Having an mia pre: 
diet d furth r de lin s in physical function and cognitiv status, 
Cohen says. 

Furthermor , participants who had an mia in 1992 were 7? 
percent mor lik ly than the oth rs to hav di d by 2000, oh n s 
team reports in th April American Joumal of Medicine. d 

Som fraction of the anemia- so iat d d ath can b b]arne 
on factors oth r than the low h moglobin con ntrati n that was 
disproportionat ly common among tho with anemia. But ven 
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king into ac ount ob sity and oth r background differ­
Coh n's t am found that anemia was associat d with a 40 
t incr ase • . 
r a 4-y ar nda Penninx of Wak Forest Uni-
in Winst .C., and h r coll agu , including 

cci, found o O who initially had anemia 
20 o ospitaliz d and about 75 p r-

e mor w initially nonan mic partici-
pants (SN: 1/10/04, p. 30). 

P n • d av alsofoundthateld rlypeopl with 
an mia o u ngthovera4-y arp riodthandop o-
pl wh h an . 

In r nt y, h matologi L Mary ushman of th 
Univ r o oll g 
ofM in Burlington and 
h r gu sur d 
h moglobin in and 

30 

w 5 or o r who 
w gh to b • ng at 25 

h y 5,800 volun-
t nt mi 
by WHO criteria Lh 
tudyb gan. 

Th volu • • j 15 
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C'CI ·e 20 
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~ 

q • P pl -
at ogl - 5 
tr - about 14 g/dl in 
wo nd slightly mor than 
15 • 0 

1-16 

■ Male 
■ Female 

17-49 50-64 

times hints at its cause. Roughly one-third of anemia cases in eld­
erly p opl are caused by deficiencies of iron or of vitamin B12 and 
folic acid, which th body needs in order to make red blood cells. 
Thes deficiencies can often be corrected by dietary changes or 
in xp nsive treatments, Ferrucci says. 

Another one-third of elderly cas s, he says, are related to under­
lying chronic dis ases that lead to inadequate utilization, rather 
than d ficient intak , of iron. 

Sp cific causes of poor iron utilization include various cancers 
and chronic kidney disease, which re ults from advanced diabetes. 
Many ci ntists ar fo using on th role of inflammation, such as 
that s n in rheumatoid arthritis and during chronic infections, 
in ausing the anemia associated with chronic dis ase. 

65-74 75-84 85+ 

Som of these conditions are 
an aftermath of the aging 
proc ss and defy correction, 
ays Spivak. 

Diab te , chronic kidney dis-
ase, and ch motherapy all 

s m to impair the kidn ys' pro­
duction of rythropoietin, a 
hormone that's essential for 
r d-cell production. Synth tic 
rythropoietin can boost the 

body's manufacture of red blood 
c lls and am liorate symptoms 
of anemia in p opl who have 
s v re kidney disease or who 
ar und rgoing chemotherapy. 
Trials have d monstrated that 
inj cting po tin alfa, a form of 

VO JC 
Age Group (years) 

rythropoi tin, improves brain 
function and quality of life in 
these p opl . 

b 
at 
m 
st 
in 

A MATTER OF AGE - Anemia becomes Increasingly prevalent In 
both sexes after age 65, according to data from the National Health 
and Nutrition Examination survey. Anemia Is also frequent In 
younger women because of blood loss during menstruation. 

Even with thorough diag­
no ic t sting, the underlying 
problem is unclear in about a 
third of elderly people with ane­
mia, Ferrucci says. Som recent 

al Medicine. 
r also l vat d among p pl wh ot an -

ria but who had low-normal he in con-
an's team found. P nninx and oth arch r 
o ':"I • , which cast doubt clinical 

r rit cu fi ning • 
d kt o n and, ibl , 

a C s.Ho cau-
o pr at ntribu al-

rl f: might both cau th ia and 

art' vily on blacks, tudi 
on p w 11 as ot oup . 
i t r ommon in blacks than in 
. In 1 y p pl with an mia had 

si th, 1 f • r ra . 

SEEKING CAUSE An mia oc ur wh n t 
nt moglobin. m tim , th ca 
of • moglobin that i th 
n 

In childr fan mia ar inad quat ir n 
intak and m n of hildb aring ag , lo of 

1 n mor quickly than it can b 
r B1 f iron that oth rwis would g t 
r t ofrdcll. 

• ord r i th mo t ffi ctiv mean 
in ivak. 
1 unt id ntifi an mia and som -
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data sugge t that, as a group, lderly people whose anemia can't 
b xplain d tend to have mild kidn y dysfunction and impaired 
production of erythropoi tin. That raises th possibility that ery­
thropoi tin th rapy could be us ful in that large group of currently 
untr atable p opl . 

TEST TREATMENT No published trial hast sted whether syn­
th tic rythropoi tin works against unexplain d anemia or ane­
mia cau d by a vari ty of chronic ailments, says geriatrician Parag 
Agnihotri of Michael R es Hospital in Chicago. Two years ago, 
h and his colleagu et out to d t rmin wh ther epo tin alfa 
could impr v quality oflife in pati nts who wer at least 65 years 
old and had chronic an mia. 

r 16 w ks, th y gav Procrit, a brand of epoetin alfa, in a 
we kly inj tion to .'.58 volunt er who had 1 s than 11.5 g/dl blood 
h moglobin. Either b for or after that treatment, they gave th same 
p opl a plac bo for 16 weeks. N ither the volunteers nor the doc­
tor who admini ter d them dication knew during the trial which 
pati n w r g tting the drug and which the placebo. Procrit's 
mak r, Ortho Biotech ofBridg water, N.J., sponsored the study. 

Blood-h moglobin cone ntrations improved dramatically dur­
ing rythropoi tin tr atment but not during placebo treatment, 
Agnihotri say . About two-thirds of the pati nts attained a hemo­
globin oncentration abov 13 g/dl, he and his colleagues r ported 
last D c mb rat am ting in Atlanta of the American Society 
of H matology. Th anemia wasn't reduced during th placebo 
treatm nts. 

"Bas don this study, we can say that ... epo tin alfa does increase 
h moglobin among chronic-anemic elderly patients;' Agnihotri says. 

JUNE 3, 2006 VOL. 169 3 47 



Among the elderly patients whose hemoglobin concentrations 
went up, their self-assessments of quality oflife and energy levels 
"improved dramatically:' says Agnihotri. 

Most of the patients in the trial were African American women, 
but Agnihotri suspects that the results are relevant to all anemic 
people over age 65, regardless of sex or race. 

"T 1is is the first intervention trial to look at corr ction of chronic 
anemia in elderly patients;' he says. "Before this study, it was unclear 
whether we should correct anemia in elderly people:' 

Agnihotri notes that future studies will be n eded to d termine 
whether the drug produces lifesaving health benefits and whether 
it's cost-effective. Currently, each injection costs hundreds of dol­
lars. The benefits of treatment wore off quickly wh n patients 
switched to the placebo, so continuous treatment would be neces­
sary to permanently relieve patients' symptoms, Agnihotri says. 

Ferrucci says that it will take larg trials to justify widespread 
use of erythropoietin to treat elderly people with anemia. Even 
then, he says, "it is not a broad solution:' 

Many elderly people make more than normal amounts of ery­
thropoietin, but their bone marrow doesn't respond by making as 
many red cells as it should. Ferrucci suggests that chronic inflam­
mation reduces the marrow's responsiven ss to the hormon . 

Two branches of the National Institutes of Health in B thesda, 
Md., last August offered an incentive for furth r research. The NIA 
and the National Heart, Lung, and Blood Institute plan to fund 
up to $10 million of research over a 4-year period. 

"The goal of the program is to advance our kn owl dge about this 
unexplained anemia, to try to d termine why it happ ns to some 
older people and not to others, [and to] d velop b tterwaysoftreat­
ing it;' says Susan G. Nayfield, chief of the NIA's geriatrics branch. 

The institutes have received more than 2 dozen research pro­
posals, Nayfield says. With the scop of anemia in the lderly grow­
ing evident, researchers in the field are ready to focus on what to 
do about it. ■ 

OF 
NOTE 

ARCHAEOLOGY 

Jarring clues 
to Tut's white wine 

Scientists studyingjars recovered from King 
Tutankhamen's tomb have extracted the 
first chemical evidence of white wine in 
ancient Egypt. 

A team led by Maria Rosa Guasch-Jane 
of the University ofBarcelona analyzed the 
chemical makeup of dried liquid residues 
on the inside surfaces of six jars from the 
boy-king's tomb. The jars are now displayed 
at the Egyptian Museum in Cairo. 

Residue in each jar contained tartaric 
acid, a chemical marker of grapes, the 
investigators report in the upcoming 
August Journal of Archaeological Science. 
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One jar yielded dark residue that al o di -
played traces of syringic acid, a substanc 
d rived from th main pigment of red win . 
The other jars served up yellow or pal -
brown residues that lacked syringic acid. 
Those vessels must have held whit win , 
Guasch-Jane and her coworkers propose. 

Two other jars from Tut's royal grav pr -
viously analyzed by the same resear hers 
contained red wine residue. 

The new findings show that ajar bearing 
inscriptions that translate as "swe t wine" 
originally held white wine, the sci ntists 
say. Writing on another white wine con­
tainer describes it as a gift to Tutankhamen 
from a prominent Egyptian official. 

The oldest written accounts of white 
wines in Egypt date to the third century 
A.D., the scientists note. Tut ruled from 
1332 B.C. to 1322 B.C., dying under mys­
terious circumstances at around age 18. 

Intriguingly, a red wine vessel was at 
the west wall of Tut's burial chamber and 
a white wine container was at the oppo­
site wall. The researchers plan to inves­
tigate whether that arrangement held 

symbolic m aning for anci nt Egyptians 
concern d about the afterlifi and rebirth 
ofth ir rulers. - B.B. 

PHYSICS 

As waters part, 
polygons appear 

Imagine a hurricane with an ye in the 
shape of a propell r amid th swirling 
clouds. Physici ts hav obs rved omething 
almost as strang in whirlpools that tbeY 
made by swirling liquids in a nov 1 way. 
Within the whirlpools, they've s n three­
blade-prop Her shapes as w 11 as regular 
polygons, including squares and hexagons. 

The behavior ofliquids in rotating con­
tainers has long fascinated physicists. For 
instance, in a famous late-1600s study, Isaac 
N wton pond r d why th surface of water 
in a rotating bucket b com s concave. 

In th new exp riments, Tomas Bohr and 
his coll agues at the Technical University of 
D nmark in Lyngby obs rved liquids in a 
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OF 
NOTE 

Receiving a placebo lessened the number 
of hot flashes by one or two per day, the 
overview showed. Antidepressants called 
selective serotonin reuptake inhibitors 
(SSRis) and the blood pressure-lowering 
drug clonidine lowered that tally by one addi­
tional hot flash per day, Nelson says. The 

cylindrical, Plexiglas container that doesn't antiseizure drug gabapentin reduced flashes 
actually turn. Instead, a plate attached to a by two per day beyond the placebo's effect. 
motor-driven shaft spins at up to 7 revolu- Extracts from soy and red clover failed to 
tions p r second inside the lessen hot flashes beyond 
container, while the vessel the placebo effect, the sci-
itself remains still. entists report in the May 3 

As expected, in experi- Journal of the American 
ments with water or with MedicalAssociation. 
Viscous thylene glycol, the Research suggests that 
spinning platter swirl d the the estrogen loss that pre-
liquid above it to create cipitates menopause also 
Whirlpools. But the throats disrupts the brain area 
of those whirlpools tapered called the hypothalamus, 
to surprising shapes at the which regulates body tern-
platter's smface, the team CURRENT EVENT A perature. Some doctors 
reports in the May 5 Phys- whirlpool, viewed from above, already treat women's hot 
ical Review Letters. takes a pentagonal shape Just flashes with SSRis, which 

In the water experi- above the spinning platter that's may modulate the concen-
ments, those shapes trans- causing the water to swirl. tration of the signaling 
form d as speed increased, chemical serotonin in the 
changing from circular to elliptical to pro- hypothalamus, note Jeffrey A Tice and Deb­
peller-shaped to square to pentagonal and orah Grady of the University of California, 
finally to hexagonal. Ethylene glycol San Francisco in an editorial in the same 
Whirlpools formed shapes with no more journal issue. - N.S. 

than three sides. 
Curiously, the polygons themselves 

rotated, although more slowly than their 
Parent whirlpools. 

Rotating fluids play important roles in 
8Ystems ranging from industrial equipment, 
such as pumps, to atmosph ric disturbances, 
such as tornadoes and hunicanes. Although 
the newfound shap s remain unexplained, 
Bohr says that their discovery may ventu­
ally lead scientists to a deeper understand­
ing of fluids' rotational behaviors. - P. w. 

BIOMEDICINE 

Common drugs offer 
some hot flash relief 

A variety of drugs can slightly reduce the 
. number of hot flash s that a woman expe­
riences during menopause, an overview of 
studies finds. 

INFECTIOUS DISEASES 

At iconic Asian 
temple, monkeys 
harbor viruses 
Across parts of Asia, Hindu and Buddhist 
temples often double as sanctuaries for free­
ranging monkeys. Such sites can also shel­
ter monkey viruses, a new report indicates. 

Because local residents and tourists fre­
quent these so-called monkey temples, 
there's potential for cross-species trans­
mission of pathogens, say 
researchers led by Lisa 
Jones-Engel of the Uni­
versity of Washington in 
Seattle. 

Their latest study, 
reported in the June Emerg­
ing Infectious Diseases, 
focused on rhesus macaques 
at Swoyambhu Temple in 
Kathmandu, Nepal. Photos 

virus, 95 percent to rhesus cytomegalo­
virus, 90 percent to simian virus 40, and 
64 percent to herpes B virus. 

Herpes B can be deadly to people, 
although no person is known to have been 
infected at a monkey temple. Even after 
herpes B exposure, monkeys are rarely 
infectious. 

To minimize infection risk, Jones-Engel 
says, temple visitors should avoid feeding 
the animals and prevent bites and scratches 
by covering their skin. Culling infected ani­
mals isn't necessary, she argues. 

All the macaques at Swoyambhu Tem­
ple tested negative for three other viruses, 
including simian immunodeficiency virus, 
the evolutionary precursor to the AIDS 
virus. - B.H. 

NEUROSCIENCE 

Evolving genes may 
not size up brain 

1\vo gene variants previously proposed 
as contributors to the evolution of 
human brain size exert no influence on 
brain volume in people today, a new 
report indicates. If these particular genes 
indeed s read quickly by natural selec­
tion, that process might have been 
spurred by the genes' effects on repro­
ductive organs or other tissue outside the 
brain, say neurologist Roger P. Woods of 
the University of California, Los Angeles 
and his colleagues. 

Prior research had indicated that a now­
common variant of a gene called micro­
cephalin originated 37,000 years ago and 
that a variant of a gene known as ASPM 
arose about 5,800 years ago (SN: 9/24/05, 
p. 206). Mutations in both of these genes 
have been linked to microcephaly, a disease 
that causes unusually small head size and 
mental retardation. 

Studies have shown that strogen ther­
apy an substantially reduce hot flashes. 
l-Iowever, studies of nonhormonal treat­

: lllents have be n less definitive. So, 
; researchers reviewed 43 studies in which a 
; drug or nutritional supplement was com-

of that shrine grace post- SIMIAN SANCTUARY 

Woods' team used mag­
netic resonance imaging to 
measure the brain volumes 
of 120 healthy men and 
women from a variety of 
racial and ethnic back­
grounds. Analysis of blood 
samples from each partici­
pant identified those who 
had inherited the common 
microcephalin and ASPM 
variants and those with 
either of two other versions 
of each gene. 

Par d with a placebo in menopausal women 
experiencing hot flashes. 

The women enter d most of the studies 
averaging six or s ven hot flashes per day, 

' says Heidi D. Nelson, an internist and epi­
; demiologist at the Oregon Health and Sci-
• ence University and Providence H{.;alth Sys­
tem in Portland. 
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cards and the covers of Almost every monkey at 
guidebooks. Kathmandu's swoyambhu 

The team tranquilized Temple carries primate viruses. After accounting for 
39 animals - about one-
tenth of the temple's monkey population­
and took blood samples from them. Lab 
results show that many of the animals had 
been exposed to four common monkey 
viruses: 97percent of the monkeys showed 
evidence of exposure to simian foamy 

brain-size differences 
between the sexes and among ethnic groups, 
the researchers found that no specific gene 
variant regularly appeared in individuals 
with especially large or small brain volumes. 
The team reports the findings in the June 15 
Human Molecular Genetics. - B. B. 
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Books 
A selection of new and notable 
books of scientific interest 

YELLOW FEVER: A Deadly Disease 
Poised to KIii Again 
JAMES L. DICKERSON 
Today, people In the developed world view yellow 
fever as a relic of the past. However, Dickerson 

explains, yellow fever is a prime candi­
date for reemergence both as a 
potential terrorist weapon and as a 
public health threat borne of global 
warming. Dickerson begins the book 
with historical accounts of the united 
States· most deadly yellow fever out-
breaks. Philadelphia In 1793 lost 4,000 

residents to the disease. Interestingly, many African 
Americans seemed to be immune to the disease. Epi­
demics ravaged New Orleans and other parts of the 
South during the 1870s. Then, physicians began to 
understand that mosquitoes spread the disease. 
Dickerson outlines the various ways In which the 
warm weather disease could spread In the united 
States either as a bIological weapon or a natural out­
come of climate change. Prometheus, 2006, 271 p., 
b&w photos, hardcover, $25. 00. 

MURMURS FROM THE DEEP: 
Scientific Adventure In the Caribbean 
GILLES FONTENEAU 
Following a life long dream sparked when he sailed, 
as a teenager with famed oceanographer Jacques 
Cousteau, Fonteneau launched his own maritime 

expedition in 2001 . He sailed to the 
tiny island of Las Aves in the 
Caribbean to study the movement of 
tectonic plates and the condition of 
coral reefs. There, the part-time scien­
tist and his colleagues were met by 
suspicious Venezuelan soldiers sta­
tioned on the island to protect pre­

sumed oil reserves. After some explaining and diplo­
matic wrangling, Fonteneau and his crew were 
cleared to begin their research, detailed in this 
account. The author recounts with enthusiasm and 
vividness his research aboard the 45-foot research 
vessel Prince de vendee. The work included placing 
Global Positioning System transmitters to track the 
moveme~ t of the Caribbean tectonic plates. Knowl­
edge being derived from the transmitters could save 
lives In the event of an earthquake and subsequent 
tsunamis in the area, the author claims. The team 
also made underwater•sound recordings revealing 
surprising fish communications. This first-person nar­
rative is a window on oceanography of the type that 
Cousteau used to provide. Arcade, 2006, 239 p., 
color photos, hardcover, $25.00. 

ENGAGING AUTISM: 
Using the Floortlme Approach 
to Help Chlldren Relate, 
Communicate, and Think 
STANLEY I. GREENSPAN AND SERNA WIEDER 
Autism or an autistic spectrum disorder (ASD) may 
affect 1 in every 170 children. The disorders are char­
acterized by a child's failure to develop normal social 
interaction as well as various language, thought, and 

movement problems. In this book, Greenspan out­
lines his treatment method, called the DIR/Floortime 

Approach, in which a therapist or 
another adult gets down- physically 

Engaging and intellectually- to a child's level. In 
Autism the course of explaining his innova­

tive method, Greenspan outlines the 
various stages of childhood develop­
ment, describes how to encourage 
two-way communication and empa-

thy, and explains the unique biology of children with 
autism and similar disorders. He also describes 
methods for assessing improvement in these chil­
dren and for dealing with disordered behavior. An 
appendix includes studies of this therapeutic 
approach as well as theories on how autism devel­
ops. Perseus, 2006, 448 p., hardcover, $26. 95. 

FINAL REPORT: 
An Archaeologist Excavates His Past 
MICHAEL 0. COE 

Coe, professor emeritus of anthropology at Yale Uni­
versity, is an authority on the ancient Maya, Olmec, 
and Mesoamerican cultures. In this book, he trains 
his archaeological eye on his own past. His child­
hood was one of privilege, with a comfortable 
upbringing on Long Island and an early academic 
interest in the arts, writing, and biology. A winter 
vacation from Harvard took him on a trip to Mexico's 

Yucatan, where he witnessed Maya 
ruins and decided to scrap his major 
in English literature. Remarkably, 
Coe's graduate studies led to a stint 
as a Central Intelligence Agency case 
officer In Taiwan. Upon returning to 
Harvard, he began to hone his focus 
as an archaeologist and Mayanist. 

Coe recalls in detail his grueling and fruitful excava­
tions in Guatemala and Tennessee, his early work 
studying the Olmecs and their predecessors, and his 
establishment of a successful Mesoamerican pro­
gram at Yale University before his retirement in 
1994. Thames and Hudson, 2006, 224 p., b&w 
plates and Illus., hardcover, $29. 95. 

HOPE DIAMOND: The Legendary 
History of a Cursed Gem 
RICHARD KURIN 

Long before the Hope Diamond arrived in 1958 at the 
Smithsonian's National Museum of Natural History, it 
was shrouded in legend. Indeed, many people 
believed that the famed diamond's alleged curse 
would bring tragedy to the united States. Kurin, direc­
tor of the Smithsonian Center for Folklife and Cultural 
Heritage, discusses the science behind diamond for­

mation as well as the properties that 
give the famous stone its unique blue 
color. The author also recounts the 45-
carat-stone's rich history, which begins 
with it being smuggled out of India by 
the French merchant John Baptiste 
Tavernier in 1642. According to legend, 
Tavernier stole the diamond from the 

eye of a Hindu idol and was soon killed by a pack of 
dogs. Kurin dispels this myth and others surrounding 
the precious stone. He describes the long Journey of 
the diamond from its place among the French crown 
jewels and its purchase by jeweler Pierre Cartier, 
who manufactured the story behind the diamond's 
"curse." Eventually, the jewel was acquired by New 
York Jeweler Harry Winston, who turned the diamond 
over to the Smithsonian. Harperco/1/ns, 2006, 
400 p., b&w photos and Illus., $24. 95. 

How TO ORDER Visit http://www.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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Latitude adjustments 
"Shafts of snow sculpted by sun" (SN: 
4/1/06, p. 206) doesn't say that penitentes 
appear only in the Andes, nor does it say 
in what part of the Andes they appear. 
Does the formation of penitentes require 
that the sun be nearly directly overhead 
for part of the day? Can penitentes form 
only near the equator? 
BURTON LOUPEE, CEDAR RAPIDS, IOWA 

P nitentes are also found in non-equato­
rial regions, says Meredith D. Betterton 
of the University of Colorado in Boulder. 
While the sun need not be directly over­
headfor the snow spikes to form, its mid­
day position affects their tilt. For 
instance, penitentesfar south of the equa­
tor lean more to the north than equato­
rial ones do. - P. WEISS 

sorry, you lose 
I did think the hairy crab was amazing, 
and I chuckled over th earthworm-eat­
ing an drop-down spider stories, 
although th "male spider woo lifelessly" 
slipped right by ("Hairy crab lounges 
deep in the Pacific," "On a dare, teen 
advances medical science," "Device rids 
homes of sounds of rap," and "Wary male 
piders woo lifelessly," SN: 4/1/06, 

p . 205). It wasn't until I passed the issue 
on to my husband that I noticed that the 
heading said "No Fooling" instead of"Of 
Note." So now, w have a $20 bet on the 
veracity of these articles. Please tell me 
that you were pulling our (hairy) legs. 
DIAN D. REED, SOQUEL, CALIF. 

All the April 1 stories were authentic, 
although amusing. That's why we labeled 
them ''No Fooling." - THE EDITORS 

Corrections ''Microbe holds fast" (SN: 
4/29/06, p. 269) hould have said that a 
"1O-centimeter-by-10-cm square" of the 
adhesive described, not a "1 a-square-cen­
timeter surface," could potentially hold 
70 tons. In "Indy's Best: Young scientists 
cro s the.finish line"(SN: 5/20/06, p. 310), 
Mary Douglas andAlisonLiu ofManhas-
et (NY.) High School received the award 

for best team project. Liu is 16 years old. 
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