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Fighting Liverfl ukes with 

Food Safety Education

MORE THAN 45 MILLION PEOPLE IN ASIA ARE 
infected with liverfl ukes (trematodes), which 
cause diseases such as chlonorchiasis and 
opisthorchiasis (1–3). Opisthorchis viver-

rini, the parasite that causes opisthorchia-
sis, is a recognized type one carcinogen that 
leads to a fatal cancer of the bile duct (1). 
Opisthorchiasis, which affects at least 10 mil-
lion people in the Thailand and Laos alone (1), 
is not considered one of the major neglected 
tropical diseases in the Southeast Asia region 
by the World Health Organization (4). Past 
efforts to control this disease have lacked suf-
fi cient funding and institutional backing typi-

cally provided to combat well-known mala-
dies such as leprosy, lymphatic filariasis, 
visceral leishmaniasis, schistosomiasis, and 
onchocerciasis. Thus, the threat of this con-
dition and the resultant cancer lingers in the 
region. More important, the threat extends 
globally through the export of contaminated 
fi sh products and through infected tourists 
and overseas workers residing or visiting 
regions where intermediate hosts exist (5–7). 
Throughout Asia, up to 750 million people 
are at risk by infection from fi sh-borne liv-
erfl ukes (1, 3). Food safety education may be 
the most expedient way to control the spread 
of infections because prevalence is inherently 
linked to human behavior.

Opisthorchiasis persists today largely 
because raw fi sh consumption is linked to 

cultural identity in Southeast Asia. Every 
day millions of people eat infected fi sh that 
have not been cooked properly. The lack of 
hygienic toilet facilities completes the epide-
miological cycle by facilitating the return of 
O. viverrini eggs to waterways, where they 
are fi rst consumed by Bithynia snails and later 
passed to cyprinid fi sh species.

Medical interventions have had only lim-
ited success in treating O. viverrini. Praziqu-
antel, for example, kills the adult worms 
in the human host, but it does not prevent 
reinfection (8). It may also compromise the 
immune system or cause liver complications 
when taken repeatedly after reinfection (9, 
10). Rapid land-cover and land-use modifi ca-
tions now taking place in the region, coupled 
with uncertainties regarding future climate 

Make a Bid for Bird Biodiversity
 ON 7 DECEMBER 2010, THE HAMMER DROPPED AT LONDON AUCTION 
House Sotheby’s auction of James Audubon’s Birds of America. The 
fi nal bid: 7,321,250 pounds (US$11.6 million), making this work the 
most expensive book ever sold (1). The book of life-size bird illus-
trations, painted between 1827 and 1838, is perhaps as rare as some 
of the birds Audubon himself illustrated—the critically endangered 
California condor, for example, now consists of fewer than 200 birds 

in the wild (2). This 
homage to the dwin-
dling avian fauna of the 
world was predicted to 
attract the attention of 
a select group of hedge 
fund executives, oil 
billionaires, and retail 
billionaires, but the 
fi nal bid was made by 
a London art dealer.

Audubon himself 
was an avid hunter and 
taxidermist, shooting 
his subjects and then 
wiring them up in life-

like poses. Yet the US$11.6 million in proceeds from the sale of his 
work would surely do a lot for bird conservation. The Royal Society for 
the Protection of Birds (RSPB), the UK bird conservation charity, is the 
largest conservation organization in Europe, and its annual expenditure 
for conservation at RSPB reserves—US$42.8 million in 2010 (3)—is 
just a few times the price of Audubon’s book. In other parts of the world 
where conservation action is more pressing and costs of conservation 
are lower, one would get a lot more for such a bid (4). BirdLife Interna-
tional is “the World’s largest partnership of conservation organisations” 
(5), with a total income in 2009 of US$16.7 million, of which $5.2 
million was spent on conservation action in 2009. 

This is a call to all those billionaires with a penchant for birds: 
Global biodiversity is dwindling fast, despite global efforts (6). Why 
not make a bid for these birds instead, so future generations might 
actually see some of them in fl ight?
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Pricey pages. James Audubon’s Birds of 

America was auctioned off in December for 
a record-breaking price. 

Published by AAAS

 o
n 

Ja
nu

ar
y 

20
, 2

01
1

w
w

w
.s

ci
en

ce
m

ag
.o

rg
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/


www.sciencemag.org    SCIENCE    VOL 331    21 JANUARY 2011 283

LETTERS

GrantsNet.
The first comprehensive
science grants database.

GrantsNet is expanding its listings of

some 900 funding programs fromprivate

foundations and not-for-profit organizations

to include 400 to 500 new entries from the

grants.gov site. This provides the first

comprehensive database of funding

opportunities to research scientists and

administrators, career counselors, financial

aid specialists, and undergraduate and

graduate students. For listings, go to

www.grantsnet.org

1,000s
OFGRANTS

MILLIONS
IN FUNDING

change, prevent tackling the problem effi -

ciently at the ecosystem level.

Education has been successful in the 

past.  Between 1981 and 2001, outreach pro-

grams that included food safety education 

in rural communities in northeast Thailand 

helped reduce O. viverrini prevalence from 

about 35 to 16% (11). Unfortunately, out-

reach was patchy at best, and it lacked the 

momentum to withstand political adminis-

trative changes. Consequently, O. viverrini 

prevalence leveled in the past decade, and 

continues to remain very high (>80%) in 

some localized areas.

Similar health education programs are now 

needed to raise the level of awareness across 

the region to the dangers of eating improp-

erly cooked fi sh. Many still believe that the 

O. viverrini parasite can be killed through fer-

mentation, preparation of raw fi sh with chil-

ies or lime, or consumption with alcohol. In 

reality, parasites can survive all these strate-

gies, as well as drying, salting, and freezing 

(7, 8). Some see praziquantel as a panacea, 

allowing reckless consumption of raw fi sh. 

Others simply ignore the health risk—a situa-

tion analogous to cigarette smoking. 

As with smoking, schoolchildren are 

an obvious priority. When infected at a 

young age, the resulting cancer can poten-

tially develop 30 to 40 years later during 

the prime income earning years (8). Given 

the high prevalence in the region, the pro-

jected economic impact is catastrophic. 

New approaches are also needed to reach the 

elderly and adult men—two groups that tend 

to ignore the risks, yet serve as role models 

for younger generations.  

We believe that food and health safety edu-

cation should be promoted through participa-

tory activities in schools, the lessons of which 

children will then bring into their homes. The 

program will thereby have a major infl uence 

at the village level. This approach will likely 

be more effective than relying on national 

administrative interventions and/or the agen-

das of international agencies.  
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HIV Prevention in 
Women: Next Steps 
THE RECENTLY PUBLISHED CAPRISA 004 TRIAL 
of tenofovir 1% gel used intravaginally to 
prevent HIV was an impressive success 
(“Effectiveness and safety of tenofovir gel, 
an antiretroviral microbicide, for the preven-
tion of HIV infection in women,” Q. Abdool 
Karim et al., Research Articles, 3 September 
2010, p. 1168). The gel, when used once up to 
12 hours before and once up to 12 hours after 
coitus with a maximum of two doses per 24 
hours, was 50% effective at preventing HIV 
infection, based on a follow-up 12 months 
later. At 2.5 years, the protective effectiveness 
was lower (39%), likely due to lower adher-
ence over time. Among those who were high 
(>80%) adherers, based on counting used and 
unused applicators, the effectiveness estimate 
was 54% at 2.5 years. No viral resistance in 
breakthrough infections was seen, a concern 
in ongoing oral pre-exposure prophylaxis 
trials such as iPrEX and PEM-PrEP [see the 
Research Article as well as (1, 2)].

A confi rmatory trial is needed to empower 
licensure approval by regulatory bodies such 
as the U.S. Food and Drug Administration, 
the European Medicines Agency, and the 
South African Medicines Control Council 
(3). Confi rming safety is especially impor-
tant with a prevention method used by 
healthy women, given that there is a lower 
threshold for acceptable side effects com-
pared with the use of antiviral products by 
HIV-infected persons.  

CAPRISA 004 was the fi rst Phase 3 trial 
of a topical antiretroviral product, providing 
a proof of concept that the right microbicide 
could prevent HIV acquisition by women (4, 
5). Only one other phase 3 trial of tenofovir 
gel is ongoing: “VOICE” of the NIH-funded 
Microbicide Trials Network (MTN 003) (6, 
7). VOICE compares fi ve arms: oral teno-
fovir, oral tenofovir combined with emtric-
itabine (Truvada™), oral placebo, vaginal 
tenofovir 1% gel, and placebo vaginal gel. 
Women in the topical microbicide arms are 
instructed to use the gel every day, a more 
laborious and costly strategy than CAPRISA 
004’s coitally dependent use. Daily use has 
been thought to be more effective than inter-
mittent use, because it provides higher and 
more consistent topical drug levels. However, 
we believe that daily use may be less effective 
in real-world usage than coitally dependent 
use because of potential nonadherence to a 
tiresome daily regimen. If nonadherence is 
“random,” drug levels should indeed at least 
equal the levels obtained in CAPRISA 004; 
however, levels may be much less to non-

existent if women (or their husbands) tire of 
the daily gel and stop its use completely. If 
VOICE indicates a lower effi cacy level than 
did CAPRISA 004, it will not serve to con-
fi rm CAPRISA 004 and would paradoxically 
retard product licensure. 

Two groups plan a response to con-
firm CAPRISA 004 results with placebo-
controlled, randomized clinical trials of 
tenofovir 1% topical gel: the FACTS 001 
group in South Africa and the Microbicide 
Development Programme MDP 302 proto-
col.  FACTS 001 proposes a two-arm trial 
to replicate the CAPRISA 004 design, albeit 
with a lower eligibility age (16 years). The 
study has garnered partial support from the 
South African government, USAID (origi-
nal funders of CAPRISA 004), and the CDC 
for conduct in six South African sites and 
one Kenyan site. The MDP-302 seeks to 
assess the same coitally dependent regimen 
as CAPRISA 004, as well as a third arm to 
assess the effectiveness of only one dose per 
sexual act, a cheaper, simpler approach that 
might increase adherence. The MDP group 
will recruit a majority of volunteers outside 
of South Africa. 

We believe that the global donor commu-
nity should respond aggressively to support 
one or both of these trial concepts of a coitally 
dependent dosing approach for tenofovir 1% 
gel. The trial cost of about $40 million is 
about 0.1% of the NIH budget. We suggest 
that this low-risk, high-yield trial will repre-
sent an historic investment toward a vital new 
woman-controlled prevention tool in the fi ght 
against HIV/AIDS (8–10).
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ville, TN 37232–0242, USA. 2FHI, Arlington, VA 22203, USA.

*To whom correspondence should be addressed. E-mail: 
sten.vermund@vanderbilt.edu

References and Notes
 1.  R. M. Grant et al., N. Engl. J. Med. 363, 2587 (2010).
 2.  D. N. Burns, C. W. Dieffenbach, S. H. Vermund, Clin. 

Infect. Dis. 51, 725 (2010). 
 3.  International Conference on Harmonisation of Technical 

Requirements for Registration of Pharmaceuticals for 
Human Use, “ICH harmonised tripartite guideline: Sta-
tistical principles for clinical trials (E9)” (Current Step 4 
version, 5 February 1998).

 4.  W. Cates Jr., Lancet 376, 495 (2010). 
 5.  J. Cohen, Science 329, 374 (2010).
 6.  L. R. Minces, I. McGowan, Curr. Infect. Dis. Rep. 12, 56 

(2010).
 7.  G. Ramjee, Curr. Opin. HIV AIDS 5, 316 (2010).
 8.  N. S. Padian, S. I. McCoy, J. E. Balkus, J. N. Wasserheit, 

AIDS 24, 621 (2010).
 9.  S. H. Vermund, K. L. Allen, Q. Abdool Karim, Curr. Opin. 

HIV AIDS 4, 266 (2009).
 10.  Q. Abdool Karim, S. Sibeko, C. Baxter, Clin. Infect. Dis. 

50 (suppl. 3), S122 (2010).
 11.  We thank T. Farley of the WHO for his leadership in con-

vening scientifi c and donors’ meetings in South Africa, 
25 to 27 August 2010, to examine post-CAPRISA 004 
scientifi c needs. W. Cates, Q. Abdool Karim, and T. Mastro 
made helpful comments.

Hopes for Merit-Based 

Grants in China

IN THEIR EDITORIAL “CHINA’S RESEARCH 
culture” (3 September 2010, p. 1128), 
Y. Shi and Y. Rao commented on the plight 
of research in China. The situation is even 
worse than that described in the Editorial. 
Hundreds of thousands of grassroots profes-
sors and researchers are struggling, lacking 
suffi cient fi nancial support for research. As 
an ordinary professor, I have never sensed 
that “[g]overnment research funds in China 
have been growing at an annual rate of more 
than 20%,” as claimed by the Editorial. The 
sad fact is that about 30% of full professors 
and 70% of associate professors in Sichuan 
University do not have funds for a single 
research project left in their charge (1). In 
addition, among those professors with proj-
ects, the distribution of funding is extremely 
biased in favor of offi cials.

I agree with the Editorial that “[a] sim-
ple but important start would be to distribute 
all of the new funds based on merit, with-
out regard to connections.” Without such a 
change, seeking connections to win grants, 
either big or small, will by necessity con-
tinue to be rampant in China.

QIZHI WANG

College of Architecture and Environment, Sichuan Uni-
versity, Chengdu, Sichuan 610065, China. E-mail: 
qzwang2004@163.com
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CORRECTIONS AND CLARIFICATIONS

Reports: “Rewiring of genetic networks in response to DNA damage” by S. Bandyopadhyay et al. (3 December 2010, 
p. 1385). On page 1389, in the fi rst column, third paragraph, the notation SQ145-146 (representing Ser145 and Gln146) 
and the word “conserved” were incorrect. The sentence should have been “...Cbf1 is hyperphosphorylated at a serine-
glutamine motif (SQ45-46).”

Reports: “Broken-symmetry states in doubly gated suspended bilayer graphene” by R. T. Weitz et al. (5 November 2010, 
p. 812). The x axis of Fig. 1D should read “Electric fi eld (mV/nm)” instead of “Electric fi eld (V/nm).”

Reports: “A tricyclic aromatic isomer of hexasilabenzene” by K. Abersfelder et al. (29 January 2010, p. 564). The last
sentence of the fi rst paragraph is inaccurate because there is at least one isomer, fulvene, which according to reference 4 
is only 30.9 kcal per mole higher in energy than benzene.
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