Updated rates of common US neurological disorders

ST. PAUL, Minn -- In an up-to-date review of most of the common neurological disorders in the United States published in the January 30, 2007, issue of Neurology®, the scientific journal of the American Academy of Neurology, researchers reviewed studies from nearly 500 articles published between 1990 and 2005 to determine the best available data.


The study found nearly one out of 1,000 people have multiple sclerosis (MS). "Our estimate of MS prevalence is about 50 percent higher than a comprehensive review from 1982. Whether this reflects improvements in diagnosis or whether incidence is actually increasing deserves further study," said one of the study authors Deborah Hirtz, MD, with the National Institute of Neurological Disorders and Stroke at the National Institutes of Health, and a member of the American Academy of Neurology.


The rate of Alzheimer’s disease was also up substantially from the past estimate, with the study finding 67 out of 1,000 elderly Americans with Alzheimer’s disease. The authors say these findings merit further research. As for the rate of traumatic brain injuries, the study found 101 out of every 100,000 Americans have a traumatic brain injury each year. That’s a 50-percent drop compared to the past estimate. The authors say the decrease likely reflects more restrictive hospital admission criteria, but improvements in motor vehicle safety may have had an effect.


The study found 183 out of every 100,000 people suffer a stroke each year, and one in 100 has had a stroke in the past. In addition, the study found nearly 10 out of 1,000 elderly Americans have Parkinson’s disease, while nearly four out of every 100,000 Americans have ALS (Lou Gehrig’s disease). Nearly five out of every 100,000 have a new onset spinal cord injury each year. As for childhood neurological disorders, the study found nearly six out of every 1,000 children have autism, with two out of every 1,000 children having cerebral palsy.


This review looked at currently available literature, which presented a wide range of estimates for some diseases. For some disorders the best available data was from western Europe, which was extrapolated to the U.S. population. More high-quality studies from the United States are needed.


"Current, accurate estimates of the numbers of people affected by neurological disorders are needed to understand the burden of these conditions on patients, families, and society, to plan and carry out research on their causes and treatment, and to provide adequate services to people who suffer from these illnesses," said Hirtz, who is also a member of the Quality Standards Subcommittee at the American Academy of Neurology.
Worldmapper draws attention to the world's health inequalities

Press release from PLoS Medicine  (www.plosmedicine.org)
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When it comes to the inequality in people's health across the globe, says Professor Danny Dorling (University of Sheffield, United Kingdom) "you can say it, you can prove it, you can tabulate it, but it is only when you show it that it hits home."


This is the philosophy behind Worldmapper, a collection of cartograms that rescale the size of territories in proportion to the value being mapped (examples of values that are mapped are public health spending, malaria cases, HIV prevalence, and number of physicians).


Worldmapper Poster 213, for example, shows public health spending--most of Africa appears tiny on this map. Another cartogram (Worldmapper Poster 229) shows global malaria cases—in this case Africa appears enormous.
Public Health Spending: Worldmapper Poster 213. Source of data used to create map: United Nations Development Program, Human Development Report 2004.  Worldmapper

In a paper in PLoS Medicine, Professor Dorling describes why he and his colleagues launched the Worldmapper project (http://www.worldmapper.org/).  The project is a collaboration between researchers at the Social and Spatial Inequalities Research Group of the University of Sheffield and Mark Newman from the Center for the Study of Complex Systems at the University of Michigan in the United States. During the course of 2006, the project aimed to create 365 new world maps, embed them in explanatory posters, and provide raw data and technical notes on many of the most prominent of the world major datasets published mainly by various United Nations organizations. This information is all freely available on the Worldmapper website.


"What I think matters most," says Professor Dorling, "are the new ways of thinking that we foster as we redraw the images of the human anatomy of our planet in these ways. What do we need to be able to see—so that we can act?"
http://medicine.plosjournals.org/perlserv/?request=get-document&doi=10.1371/journal.pmed.0040001
'Hobbit' human 'is a new species'


The tiny skeletal remains of human "Hobbits" found on an Indonesian island belong to a completely new branch of our family tree, a study has found.
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The finds caused a sensation when they were announced to the world in 2004.


But some researchers argued the bones belonged to a modern human with a combination of small stature and a brain disorder called microcephaly.


That claim is rejected by the latest study, which compares the tiny people with modern microcephalics.


Microcephaly is a rare pathological condition in humans characterised by a small brain and cognitive impairment.


In the new study, Dean Falk, of Florida State University, and her colleagues say the remains are those of a completely separate human species: Homo floresiensis .


They have published their findings in Proceedings of the National Academy of Sciences.


The remains at the centre of the Hobbit controversy were discovered at Liang Bua, a limestone cave on the Indonesian island of Flores, in 2003.
The study suggests LB1 is a creature new to science

Researchers found one near-complete skeleton, which they named LB1, along with the remains of at least eight other individuals.


The specimens were nicknamed Hobbits after the tiny creatures in JRR Tolkien's Lord of the Rings trilogy.

Computer model


The researchers believe the 1m-tall (3ft) people evolved from an unknown small-bodied, small-brained ancestor, which they think became small in stature to cope with the limited supply of food on the island.
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The little humans are thought to have survived until about 12,000 years ago, when a volcanic eruption devastated the region.


LB1 possessed a brain size of around 400 cubic cm (24 cu inches) - about the same as that of a chimp.


Long arms, a sloping chin and other primitive features suggested affinities to ancient human species such as Homo habilis . 


Professor Falk's analysis used the skulls of 10 normal humans, nine microcephalics, one dwarf and the Hobbit.


The brain leaves a mirror image imprinted onto the skull, from which anatomists can reconstruct its shape. The resulting brain cast is called an endocast.
The Hobbit has forced a re-think of human evolution

Professor Falk's team scanned all 21 skulls into a computer and then created a "virtual endocast" using specialist software.


Then, they used statistical techniques to study shape differences between the brain casts and to classify them into two different groups: one microcephalic, the other normal.

Advanced tools


The dwarf's brain fell into the microcephalic category, while the Hobbit brain fell into the normal group - despite its small size.


In other ways, however, the Hobbit brain is unique, which is consistent with its attribution to a new species.
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Archaeologists had found sophisticated tools and evidence of a fire near the remains of the 1m-tall adult female.


"People refused to believe that someone with that small of a brain could make the tools," said Professor Falk.


She said the Hobbit brain was nothing like that of a microcephalic and was advanced in a way that is different from living humans. 


A previous study of LB1's endocast revealed that large parts of the frontal lobe and other anatomical features were consistent with higher cognitive processes.


"LB1 has a highly evolved brain," said Professor Falk. "It didn't get bigger, it got rewired and reorganised, and that's very interesting."


This apparently contrasts with LB1's other "primitive" anatomical features.


In September last year, Professor Teuku Jacob and colleagues published a scientific study in Proceedings of the National Academy of Sciences which claimed the Hobbit showed similarities to living pygmies and to microcephalics.


However, a different analysis by Australian researchers, published last year in the Journal of Human Evolution, supported the idea that LB1 was a creature new to science.

Genes behind animal growth discovered

An advance in genomics, the ID of growth genes in oysters has relevance for farming and aquaculture


How many genes influence a complex trait, like weight, height or body type?


And why does the answer matter?


Among other reasons, because the "Green Revolution" that multiplied crop yields has to be followed by a "Blue Revolution" in ocean farming, according to marine biologists at the University of Southern California.


"We’re going to have to make future decisions as a society how to provide enough food for a growing population," said Donal Manahan, co-author of a study on oyster growth appearing online this week in Proceedings of the National Academy of Sciences Early Edition.


Currently a delicacy, oysters fed the masses in the past and could again become "the soy bean of the sea" as traditional fisheries collapse, Manahan predicted.


He and senior author Dennis Hedgecock linked growth rate in oysters to approximately 350 genes, or 1.5 percent of the more than 20,000 genes in the oyster genome.


To the authors’ knowledge, this is the first estimate of the number of genes that determine growth rate in any animal.


Specifically, the authors discovered the genes responsible for "hybrid vigor," or the ability of some children of crossbreeding to outgrow both parents. Hybrid vigor is of evolutionary as well as agricultural interest because it appears to favor biodiversity.


Many plants have hybrid vigor. Seed companies exploited this property to increase corn yields seven-fold from the 1920s to the present.


Most animals do not express hybrid vigor to such an extent, the authors said. That makes oysters particularly strong candidates for aquaculture.


"Their hybrids grow much faster than either of the parents. And this is exactly like corn," Manahan said.


The PNAS study may lead to improved breeding both on land and sea. The green revolution worked by trial and error, with companies trying every possible cross of corn strains to find the best hybrids.


"A century after its discovery in corn, we still don’t know why plants have hybrid vigor, despite the economic and evolutionary importance of this phenomenon," Hedgecock explained.


Knowing the genes for hybrid vigor may enable companies to develop the best cross of corn strains, or oyster types, without guesswork.


The lines would not be genetically modified, only screened and matched as in a dating service.


The goal is efficient and sustainable domestication of oysters and other promising ocean species, mostly shellfish. Oysters already are the number one farmed aquatic species worldwide.


Aquaculture of large fish remains environmentally challenging, Manahan and Hedgecock noted.


Another problem is the apparent lack of hybrid vigor in most fish. Even in oysters, the researchers found the rules of hybrid vigor to be more complicated than predicted by classical ideas in genetics and physiology.


For example, some genes were expressed much less in the offspring than in either parent, a pattern the authors call "underdominance." Very few genes were expressed as the average of the expression in their parents.


Hedgecock called the underdominance patterns "one of the more surprising findings" of the study.

Does evolution select for faster evolvers?

Horizontal gene transfer adds to complexity, speed of evolution

HOUSTON, Jan. 29, 2007 -- It's a mystery why the speed and complexity of evolution appear to increase with time. For example, the fossil record indicates that single-celled life first appeared about 3.5 billion years ago, and it then took about 2.5 billion more years for multi-cellular life to evolve. That leaves just a billion years or so for the evolution of the diverse menagerie of plants, mammals, insects, birds and other species that populate the earth.


New studies by Rice University scientists suggest a possible answer; the speed of evolution has increased over time because bacteria and viruses constantly exchange transposable chunks of DNA between species, thus making it possible for life forms to evolve faster than they would if they relied only on sexual selection or random genetic mutations.


"We have developed the first exact solution of a mathematical model of evolution that accounts for this cross-species genetic exchange," said Michael Deem, the John W. Cox Professor in Biochemical and Genetic Engineering and professor of physics and astronomy.


The research appears in the Jan. 29 issue of Physical Review Letters.


Past mathematical models of evolution have focused largely on how populations respond to point mutations – random changes in single nucleotides on the DNA chain, or genome. A few theories have focused on recombination – the process that occurs in sexual selection when the genetic sequences of parents are recombined.


Horizontal gene transfer (HGT) is a cross-species form of genetic transfer. It occurs when the DNA from one species is introduced into another. The idea was ridiculed when first proposed more than 50 years ago, but the advent of drug-resistant bacteria and subsequent discoveries, including the identification of a specialized protein that bacteria use to swap genes, has led to wide acceptance in recent years.


"We know that the majority of the DNA in the genomes of some animal and plant species – including humans, mice, wheat and corn – came from HGT insertions," Deem said. "For example, we can trace the development of the adaptive immune system in humans and other jointed vertebrates to an HGT insertion about 400 million years ago."


The new mathematical model developed by Deem and visiting professor Jeong-Man Park attempts to find out how HGT changes the overall dynamics of evolution. In comparison to existing models that account for only point mutations or sexual recombination, Deem and Park's model shows how HGT increases the rate of evolution by propagating favorable mutations across populations.


Deem described the importance of horizontal gene transfer in the work in a January 2007 cover story in the Physics Today, showing how HGT compliments the modular nature of genetic information, making it feasible to swap whole sets of genetic code – like the genes that allow bacteria to defeat antibiotics.


"Life clearly evolved to store genetic information in a modular form, and to accept useful modules of genetic information from other species," Deem said.
Surprising transition observed when flowing grains become too jam packed to move

DURHAM, N.C. -- Using color-shifting cylinders as substitutes for sand grains or coal lumps, a Duke University-led team of physicists has pinpointed a critical density level where granular materials suddenly cease flowing like a liquid and instead congeal into a state of rigidity.


That magic moment -- described as a "jamming transition" -- is announced by a kind of phase change analogous to the freezing of water, the scientists showed in experiments.


"The transition does not occur at the point that the particles are as dense as they can possibly be," said Robert Behringer, the Duke physics professor who led the research team. "Actually, they are just beginning to get densely packed. So you don't need that much compaction to make them like solids. You just need this sort of magical amount.
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"That's really very peculiar," he said. "Experience wouldn't suggest that there would be this magic point where there would suddenly be this leap." 


The findings could help engineers resolve when grainlike coal pieces will clump together and when they will flow like a liquid. "If you open the door to a coal hopper, you don't want the coal to be like a solid," Behringer said. "You want it to flow."


The report was posted online on Monday, Jan. 29, in the journal Physical Review Letters.


The research was funded by the National Science Foundation; the U.S.-Israel Binational Science Foundation; and Deutsche Forschungsgemeinschaft, the German equivalent of the NSF.
Prior to the phase change, few pressure chains exist (Image: Robert Behringer / Duke University)

Behringer has spent years overseeing experimental studies of granular materials, a group that includes sand, coal, cereal, sugar, pills, powders, gravel and ice cubes.


Such materials exhibit uncanny group behavior in which they sometimes flow but other times clump rigidly in a mass, he said. This behavior is unpredictable, with examples occurring in such diverse events as coal jams and avalanches.


A previous Behringer-led experiment demonstrated that small plastic beads exhibiting grainlike behavior can be made to "freeze" into crystallike solids or "melt" into loose and fluidlike irregularity, depending on how they are stirred or shaken.


In the new study, the researchers provided an unprecedented analysis detailing what happens as free-flowing grains begin to get jammed by each other.


The experiment relied on plastic cylinders as grain substitutes. The cylinders changed color where squeezed, giving researchers a glimpse of jagged "force chains" that transmit the group effects of grain-on-grain influences within a closed system.


The researchers compressed the cylinders within an adjustable frame and analyzed what happened using special computational mathematics developed by Trushant Majmudar, the first author of the journal report, who is a former Duke graduate student and now a postdoctoral researcher at the Massachusetts Institute of Technology.


"When a container is really large, there's lots of space between the particles so they don't touch very much and the system acts like a fluid," Behringer said. "But as you shrink the container, the number of contacts grows. And the prediction was that when there are enough contacts per particle, the system will make this transition from fluid to solid." [image: image6.png]




Confirming the almost-decade-old predictions of theoreticians from the University of Pennsylvania and the University of Chicago as well as Princeton, Yale and Brandeis universities, the Duke team documented that at a critical confluence, pressure and particle-density readings suddenly increase and then diverge -- a change mathematically known as a "power law."


Such power laws are also expressed in phase transitions, such as the point at which water and steam become indistinguishable, Behringer said.
Extra pressure flips the discs into a jammed state creating a dense network of glowing 'pressure chains' (Image: Robert Behringer / Duke University)

Comparative digital images of the system in "almost jammed" versus "highly jammed" states graphically documented the difference, with a network of glowing force chains clearly visible in the highly jammed image, he said.
Birdlike dinosaur boasted opposable fingers

* 10:45 29 January 2007

* NewScientist.com news service
* Jeff Hecht
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Chalk up another evolutionary first for dinosaurs: Bambiraptor evolved opposable fingers 75 million years ago, long before our ancestors developed opposable thumbs.


Phil Senter at Lamar State College in Orange, Texas, US, made the discovery while investigating the arm movements that could have been made by a dromeosaur called Bambiraptor. The team were studying an exceptionally well-preserved example of the predatory dinosaur, about as tall as a man's knee.


Working with models of the bones, Senter found that Bambiraptor would have been able to hold prey with both arms, or use its long arms to bring objects to its mouth. But he was surprised to find that it would have been possible for the dinosaur to put the tips of the outer two of its three fingers together, the way a human can touch the tip of the thumb to the tip of the third finger – a trait Senter says is not known in any other dinosaur. 


Most predatory dinosaurs grabbed prey with their mouths, but Senter says that Bambiraptor might have grabbed prey like a frog or small mammal with one hand. Sharp claws on its fingertips could impale prey from both sides and prevent it from escaping. "Caterpillars would be perfect to grab between claws" and drop into its mouth, Senter told New Scientist.


Although the fossil preserved no trace of feathers, dromeosaurs were close relatives of birds, and the most primitive one yet found, Microraptor, had long feathers on both arms and legs (see Did the dinosaurs invent biplane technology?).
Bambiraptor was apparently able to use its outer claws as pincers, to grab its unfortunate prey (Illustration: Phil Senter)

Senter says that long feathers of Microraptor could have interfered with the use of its hands, but he thinks it more likely the hands extended beyond the feathers.
Journal reference: Journal of Vertebrate Paleontology (vol 26, p 897)
Legal wrangle puts India's generic drugs at risk

* 15:52 29 January 2007

* NewScientist.com news service
* New Scientist staff and Reuters

Tens of thousands of people being treated for AIDS will suffer if Swiss pharmaceutical company Novartis succeeds in changing India's patent law, the humanitarian agency Medecins Sans Frontieres warned on Monday.


Novartis is challenging a specific provision of India's patent law that, if overturned, would see patents being granted far more widely, heavily restricting the availability of affordable generic medicines, MSF says.


"If they hit India it basically cuts off the lifeline for generic medicines. They're going for the jugular," MSF spokesman James Lorenz added.


India's generic drugs form the backbone of MSF's AIDS programmes, in which 80,000 people in 30 countries receive treatment.


"We are reaching a quarter of the people who need antiretroviral treatment in sub-Saharan Africa," says Ivy Mwangi, an MSF doctor. "Rapid scale-up in treatment is only possible with the availability and affordability of generic drugs, most of which are produced in India."

Profit over life


In 2000, antiretroviral (ARV) treatment cost was estimated at $10,000 per patient annually. But the availability of generic drugs produced mainly in India, allowed costs to plummet to about $70 per patient per year, Mwangi adds.


India has long been an important source of affordable generic medicines as it did not grant pharmaceutical patents until 2005, when it was forced to comply with World Trade Organization rules on intellectual property (see India surveys aftermath of new patent law).


"If Novartis gets through with its case our lives are at risk," Monique Wanjala, a woman who has been living with HIV for 13 years, told a news conference in Nairobi. "We want this case dropped," she said. "If we die because affordable generic drugs aren't available, where will they sell the drug? If profits are going to be put before peoples' lives then we have a serious problem."


Novartis argues that the principle of intellectual property protection must be safeguarded if innovation is to flourish.


MSF says spurious patents on "new" drugs of insignificant difference – like a drug becoming a capsule rather than a pill and no longer requiring refrigeration – are threatening lives in the developing world.
Menstrual mood swings may have a use after all

* 22:00 29 January 2007

* NewScientist.com news service

* Rowan Hooper

The monthly mood swings experienced by many women may serve an evolutionary purpose, researchers say, by helping to get them pregnant.


Levels of sex hormones such as oestrogen and progesterone fluctuate throughout a woman’s monthly menstrual cycle. During the follicular phase at the start of the cycle, the egg is maturing and the body releases oestrogen, while during the luteal phase, when a fertilised egg might implant, progesterone is secreted.


To see how these influence the brain, Jean-Claude Dreher and colleagues at the National Institute of Mental Health in Bethesda, Maryland, US, used functional magnetic resonance (fMRI) imaging to examine the changes in brain activity over the course of the month.


The team scanned the brains of 15 women at different stages of menstruation as they played a game with hypothetical prizes of money at the end. During the follicular phase, both the orbitofrontal cortex and the amygdala showed higher activity both when the women were anticipating a reward and when the reward was delivered. The orbitofrontal cortex is associated with decision making, reward and emotion processing, and the amygdala mediates emotional reactions.


This means the women were probably experiencing greater feelings of reward during the first half of their menstrual cycles than during the second half, although they were not specifically asked to report this. “Our work specifies the brain networks that are modulated by the menstrual cycle,” says Dreher.

Pleasure booster


It is unwise to speculate whether women also get more pleasure from activities such as sex, shopping or eating chocolate during the first half of their menstrual cycle. So says Emily Stern at Cornell University’s Weill Medical College, New York, US, whose own work has shown how women use different parts of the brain at different stages of their menstrual cycle. “However, certain behaviours that are known to involve reward systems, such as drug addiction, might be enhanced during the follicular phase,” she says.


Indeed, previous experiments have shown that women report getting more pleasure from cocaine and amphetamine use during the follicular phase compared to the luteal phase, says Dreher. He believes his findings may therefore help treat women with drug abuse problems, or those with mood disorders.


Dreher also speculates that increased feelings of reward during the follicular phase – when a woman is ovulating and therefore most likely to get pregnant – may have an evolutionary benefit. “It is interesting to note that, from an evolutionary perspective, the increased availability, receptivity and desire that may occur during the ovulatory period has been thought to facilitate procreation,” he says.

Journal reference: Proceedings of the National Academy of Sciences (DOI: 10.1073/pnas.0605569104)
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Snakes eat poisonous toads and steal their venom

* 22:00 29 January 2007

* NewScientist.com news service
* Rowan Hooper

Toads on the Japanese island of Ishima seem to be losing their evolutionary battle with snakes. Most snakes, and indeed most other animals, avoid eating toads because of the toxins in their skin. Rhabdophis tigrinus snakes, however, not only tolerate the toxins, they store the chemicals for their own defensive arsenal.
Juvenile Asian snake Rhabdophis tigrinus from the toad-rich island of Ishima, Japan. A large ridge, formed by underlying toxin-containing nuchal glands, is evident on the back of the neck. (Image: Deborah Hutchinson)

Deborah Hutchinson at Old Dominion University in Norfolk, Virginia, US, and colleagues, found that snakes on Ishima had bufadienolide compounds – toad toxins – in their neck glands, while those snakes living on the toad-free island of Kinkazan had none. 


The snakes are unable to synthesise their own toxins, so they can only have derived bufadienolide compounds from their diet. Hutchinson’s team confirmed this by feeding snake hatchlings either a toad-rich or a toad-free diet. Toad-fed snakes accumulated toad-toxins in the nuchal glands on the back of the neck; snakes on a toad-free diet did not.
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“Rhabdophis tigrinus is the first species known to use these dietary toxins for its own defence,” says Hutchinson.
Fight or flight


What is more, when attacked, snakes on different islands react differently. On Ishima, snakes stand their ground and rely on the toxins in their nuchal glands to repel the predator. On Kinkazan, the snakes flee.


“Snakes on Kinkazan have evolved to use their nuchal glands in defence less often than other populations of snakes, presumably due to their lack of defensive compounds,” says Hutchinson.


Moreover, baby snakes benefit too. The team showed that snake mothers with high toxin levels pass on the compounds to their offspring. Snake hatchlings thus also enjoy the toad-derived protection.

Japanese toad Bufo japonicus from the toad-rich island of Ishima, Japan (Image: Alan Savitzky)
Journal reference: Proceedings of the National Academy of Sciences (DOI: 10.1073/pnas0610785104)
Dig deeper to find Martian life


Probes designed to find life on Mars do not drill deep enough to find the living cells that scientists believe may exist well below the surface of Mars, according to research led by UCL (University College London). Although current drills may find essential tell-tale signs that life once existed on Mars, cellular life could not survive the radiation levels for long enough any closer to the surface of Mars than a few metres deep – beyond the reach of even state-of-the-art drills.


The study, published in the journal ‘Geophysical Research Letters’ (GRL), maps out the cosmic radiation levels at various depths, taking into account different surface conditions on Mars, and shows that the best place to look for living cells is within the ice at Elysium, the location of the newly discovered frozen sea on Mars.


The lead author, Lewis Dartnell, UCL Centre for Mathematics and Physics in the Life Sciences & Experimental Biology (CoMPLEX), said: "Finding hints that life once existed – proteins, DNA fragments or fossils – would be a major discovery in itself, but the Holy Grail for astrobiologists is finding a living cell that we can warm up, feed nutrients and reawaken for studying.


"It just isn’t plausible that dormant life is still surviving in the near-subsurface of Mars – within the first couple of metres below the surface – in the face of the ionizing radiation field. Finding life on Mars depends on liquid water surfacing on Mars, but the last time liquid water was widespread on Mars was billions of years ago. Even the hardiest cells we know of could not possibly survive the cosmic radiation levels near the surface of Mars for that long."


Survival times near the surface reach only a few million years. This means that the chance of finding life with the current probes is slim. Scientists will need to dig deeper and target very specific, hard-to-reach areas such as recent craters or areas where water has recently surfaced.


Dr Andrew Coates, UCL Department of Space & Climate Physics, said: "This study is trying to understand the radiation environment on Mars and its effect on past and present life. This is the first study to take a thorough look at how radiation behaves in the atmosphere and below the surface and it’s very relevant to planned missions. The best chance we have of finding life is looking in either the sea at Elysium or fresh craters."


The team found that the best places to look for living cells on Mars would be within the ice at Elysium because the frozen sea is relatively recent – it is believed to have surfaced in the last five million years – and so has been exposed to radiation for a relatively short amount of time. H2O provides an ideal shield of hydrogen to protect life on Mars from destructive cosmic radiation particles. Ice also holds an advantage because it is far easier to drill through than rock. Even here, surviving cells would be out of the reach of current drills. Other ideal sites include recent craters, because the surface has been exposed to less radiation, and the gullies recently discovered in the sides of craters, as they are thought to have flowed with water in the last five years.


The team developed a radiation dose model to study the radiation environment for possible life on Mars. Unlike Earth, Mars is not protected by a global magnetic field or thick atmosphere and for billions of years it has been laid bare to radiation from space. The team quantified how solar and galactic radiation is modified as it goes through the thin Martian atmosphere to the surface and underground.


Three different surface scenarios were tested; dry regolith, water ice, and regolith with layered permafrost. The particle energies and radiation doses were measured on the surface of Mars and at regular depths underground, allowing the calculation of cell survival times.


The team took the known radiation resistance of terrestrial cells combined with the annual radiation doses on Mars to calculate the survival time of dormant populations of the cells. Some strains are radiation-resistant and are able to survive the effects because, when active, they successfully repair the DNA breaks caused by ionising radiation. However, when cells are dormant, such as when frozen as in the subsurface of Mars, they are preserved but unable to repair the damage, which accumulates to the point where the cell becomes permanently inactivated.


Mr Dartnell said: "With this model of the subsurface radiation environment on Mars and its effects on the survival of dormant cells we have been able to accurately determine the drilling depth required for any hope of recovering living cells. We have found that this suspected frozen sea in Elysium represents one of the most exciting targets for landing a probe, as the long-term survival of cells here is better than underground in icy rock. This could be crucial for the scientists and engineers planning future Mars missions to find life."
Antipsychotic drug controls some symptoms in autism disorder


Risperidone, a drug used to control schizophrenia symptoms, may also help treat behaviors found in autism spectrum disorder, according to a new review of studies.


The reviewers looked at three randomized, placebo-controlled studies of risperidone (Risperdal) involving 211 participants, including 31 adults.


"[We found] that risperidone may be beneficial for various aspects of autism including irritability, repetition and hyperactivity," said researchers led by Dr. Ora Jesner of the University of Bristol, in England. But the drug's benefits may be offset by its side effects, with weight gain the most prominent.


Often diagnosed within the first three years of life, autism spectrum disorder leads to difficulties with social relationships, language and communication skills. Symptoms include withdrawal from social interactions, irritability, problems communicating and repetitive behaviors.


It is known as a "spectrum" disorder because there is a wide variation in how it affects individuals. Figures from the U.S. Centers for Disease Control and Prevention show that as many as 1.5 million Americans may have some form of the disorder.


"Autism spectrum disorder affects many families worldwide," Jesner said. "At present many of the interventions available are not evidence-based." He said he and co-author Dr. Mehrnoosh Aref-Adib "wanted to analyze the evidence for one important antipsychotic [drug] used for the condition."


The review appears in the latest issue of The Cochrane Library, a publication of The Cochrane Collaboration, an international organization that evaluates medical research. Systematic reviews draw evidence-based conclusions about medical practice after considering both the content and quality of existing medical trials on a topic.


Because of the small number of studies, wide range of different scales used to assess outcomes and sizes of the trials themselves, the researchers were only able to look at how well the patients responded for the three specific symptoms of irritability, repetitive movement and social withdrawal.


In addition to weight gain, significant side effects included involuntary muscle movements. As the studies were of short duration, long-term side effects and usefulness remain unknown. Since risperidone does not cure the disorder and may have to be continued for a long period of time, this is an important missing piece.


Susan Levy, M.D., director of the Regional Autism Center at The Children's Hospital of Philadelphia, said that the authors' weak support for the medication in the conclusion surprised her.


"The researchers seemed to be lukewarm towards their positive findings," said Levy, who was not involved with the study. "From my personal experience, this medication can be quite helpful for behavioral difficulties."


The Cochrane reviewers and Levy stress that parents and caregivers should be careful about expecting too much from the medication when talking about this treatment with their doctors. Not all behavioral problems can be helped with risperidone and both side effects and improvements from the drug should be considered.


"As ASD is diagnosed at a young age and these short trials lack long-term data, parents or caregivers need to be aware it is not known how long the medication needs to be continued â€” potentially for a lifetime," the researchers said. "This is particularly important given the side effects."


Levy termed risperidone "a more serious medication" that she would reserve for more serious difficulties.


"It needs to be stressed to the parents and others that this is not a cure for autism or for the core symptoms of ASD," Levy said. "But it works well for some of the associated problems."
Men warned of osteoporosis problems by McMaster researcher


Hamilton, ON (January 29, 2007) - A McMaster University researcher is alerting men and their doctors that osteoporosis isn't just a woman's problem but that the bone-wasting disease can severely afflict them, too.


To overcome this common perception, Dr. Aliya A. Khan, a professor of clinical medicine, led a group of five Canadian experts in the development of guidelines for the diagnosis, treatment and management of osteoporosis in men. Their paper appears in the January 30 issue of the Canadian Medical Association Journal (CMAJ).


Dr. Khan said the CMAJ paper is intended to make physicians aware of the fact that they can no longer overlook diagnosing osteoporosis in their male patients. "That's the bottom line. We want to bring all the research we have to the forefront and we want to bring it to the desk of Canadian physicians."


The CMAJ paper supplements clinical practice guidelines for the diagnosis and management of osteoporosis published by Osteoporosis Canada in 2002. It provides a review and synthesis of the current literature on the diagnosis and management of osteoporosis in men.


Up until now, Dr. Khan said, doctors have underestimated even how common the condition is in men. One in eight men over 50 years of age has osteoporosis, compared to one in four women after menopause.


In their paper, the researchers describe which men are at the highest risk, how to diagnose and investigate the disease, and offer the most up-to-date information on treatment.


Dr. Khan is also director of the Calcium Disorders Clinic at St. Joseph's Healthcare in Hamilton, Ontario and director of the Oakville Bone Centre in Oakville, Ontario.


She said scientists are "just at the tip of the iceberg" in understanding the implications of osteoporosis for men, unlike women where it's well known which women are at risk, how the disease develops and how to treat it.


"The problem," she said, "is that when men sustain fractures they are more likely to die or suffer a disability."


Statistically, one in three men die following a fracture, compared to one in five women, possibly because of underlying health problems - such as heart disease - which make it difficult for them to cope with a fracture that could involve hip surgery, prolonged bed rest and rehabilitation.
Mayo Clinic research shows young people who died suddenly and inexplicably had genetic heart defects

ROCHESTER, Minn. -- In 49 young people who died suddenly and inexplicably at an average age of 14, conventional autopsies found no cause of death. But when Mayo Clinic researchers conducted a sophisticated form of postmortem genetic testing -- known as a molecular autopsy -- they found that more than one-third died due to potentially heritable genetic defects that impair the heart's rhythm center.


The defects were caused by mutations, which can be thought of as spelling errors in the genetic code. The defects produced one of two abnormal heart rhythm conditions: Long QT syndrome (LQTS) and catecholaminergic polymorphic ventricular tachycardia (CPVT). Both syndromes can declare their presence silently and catastrophically with a sudden death episode as the first symptom. Because they leave no structural or physical clues, the defects can't be detected with conventional autopsy methods -- so families have been left with the additional grief of wondering what caused the premature death.


Mayo Clinic's molecular autopsy is a detailed examination at a molecular level of heart function. Molecular autopsies can help lessen grief burden of families because data show that they exposed the lethal mutations as the cause of death in 35 percent of cases in which conventional autopsies could not ascertain cause of death. "The fact that conventional autopsy fails to provide an answer is, in fact, a key clue that the killer may be LQTS or CPVT," says Michael J. Ackerman, M.D., Ph.D., the study's chief author who heads the Mayo Clinic Windland Smith Rice Sudden Death Genomics Laboratory.


"To prevent further tragic, premature deaths, the standard of care for the evaluation of sudden unexplained death must now change. Surviving members in a family in which there's been this tragedy should receive medical attention that is equal to a â€˜full-court press,'" Dr. Ackerman says. "It must involve a careful and sleuth-like search for these inherited glitches in the heart's electrical system."


The Mayo Clinic report appears as the featured article and editorial topic in the Jan. 16, 2007, issue of the Journal of the American College of Cardiology.

Significance of the Mayo Clinic Research


These results identify a tragic situation that could, with increased medical surveillance, potentially be prevented in many cases. To do so requires physicians and families to work astutely together to take a careful multigenerational heart history. Dr. Ackerman says that to identify at-risk relatives, all immediate family members of the person who died inexplicably must undergo comprehensive cardiac evaluation that includes, at a minimum, an electrocardiogram and an exercise stress test as initial screens for LQTS and CPVT.


If evidence of heart problems is found, family members need to act immediately by getting screened for the lethal mutations, and treated, if necessary, he says.


"Families who have lost a loved one to sudden unexplained death should now know that they can do more if the coroner or medical examiner is unable to provide an explanation for their loved one's sudden and unexplained death," Dr. Ackerman says. "Postmortem genetic testing could be performed on the victim of sudden death in search of the cause. Now, one-third of the time, we can find the cause."

Warning Signs


To prevent these kinds of sudden unexplained deaths, family members and physicians must be alert to -- and act on -- warning signs of a heart condition. Although all deaths in the study were officially categorized as unexplained, the medical histories showed that nearly half of those with the lethal mutations had experienced a warning sign prior to death.


Warning signs of possible mutation-linked heart abnormality include:

 * sudden fainting or a sudden seizure. 

 * evidence of unexplained death in the family history, such as a motor vehicle accident for which no plausible cause can be found.

 * a distant relative with an unexplained death.


With proper recognition of key warning signs, some sudden unexplained deaths may be preventable, Dr. Ackerman says.
Prospect of Womb Transplant Raises Hopes and Red Flags

By RONI RABIN


The telephone calls and e-mail messages started streaming in just hours after the first news articles reported that a uterine transplant might be in the works. One caller was a 25-year-old Alabama woman who was born without a uterus. Another was a 33-year-old Illinois woman who had a hysterectomy at 24.


All of the women, desperate to carry a child of their own, had heard that doctors at New York Downtown Hospital had harvested wombs from eight brain-dead human donors, laying the groundwork for the first human uterine transplant in the Western world. They wanted to be candidates for transplants. (One caller even offered to be a living donor, saying she had already had children and no longer needed her uterus.)


The hospital has no immediate plans for a uterine transplant, but even the possibility has been greeted with opprobrium by many medical ethicists, fertility doctors and patient advocates. They said that a uterine transplant is a radical and potentially dangerous solution to a problem that is not life-threatening and that can be resolved in other ways, like using a surrogate. The risks, they said, extend not only to the mother but also to the unborn child.


When and where an actual transplant of a uterus might take place is anyone’s guess. Dr. Bruce D. Logan, the president of New York Downtown Hospital, said the hospital was supportive of the research but did not expect to perform a uterine transplant “any time in the foreseeable future.”


The only human uterine transplant to date was carried out in Saudi Arabia in 2000 and used an organ from a live donor, which is not being considered by the New York researchers, but the uterus failed after three months and had to be removed.


Still, Dr. Giuseppe Del Priore, the lead author of the study that described the uterus harvesting in this month’s issue of the journal Obstetrics and Gynecology, said doctors needed to be able to offer fertility patients more options. Dr. Del Priore, a cancer specialist, explained that he became interested in uterine transplants after seeing young women whose surgical treatments left them unable to bear children, and who were desperate to start a family. “This is where we get our inspiration,” he said.


While the risks would be enormous, he said, some women would be willing to assume them in exchange for the mere possibility of having a baby. Many women who have had transplants of other kinds — life-saving kidneys, hearts and lungs — have been able to carry pregnancies to term.


“You’ve got to put this in its proper context,” Dr. Del Priore said. “Transplant patients have babies, sick patients have babies, and it generally turns out well. The mothers-to-be are willing to take that risk.”


But while the desire to bear a child may be an intense and passionate one, fertility advocates and medical experts called for more research on animals before another uterine transplant is attempted in humans. “For many women, experiencing pregnancy is a central part of being a woman, and they will go to many extremes to have that experience,” said Pamela Madsen, executive director of the American Fertility Association, a nonprofit education and advocacy group. “But just because we want it, does that mean it is worth the risks? There are two lives involved here.”


For women who do not have a uterus or a properly functioning uterus, Ms. Madsen said, “It feels like a loss, and it is a loss.”


“But how far do we go?” Ms. Madsen said. “Especially when there are other kinds of solutions that may not fill the emotional gap of experiencing pregnancy but will result in a healthy baby, with very little risk.”


Studies have yielded pregnancies and live births in mice that received uterine transplants, but the rodents received organs from donors that were very closely related or genetically identical, the experts said.


A transplant patient who became pregnant would face many potential complications. She would be required to take immunosuppressive medications that could be toxic and may harm the unborn child, she may develop infections or other complications from surgery, and there is always a risk the organ would fail or be rejected. About half of all kidney transplant patients who become pregnant have preterm births and low birth weight babies, and many of the women develop high blood pressure and pre-eclampsia, a dangerous condition in which a pregnant woman’s blood pressure threatens her health and the child’s.


With a uterus transplant, there is an additional layer of complexity, because the pregnancy would be occurring within the transplanted organ, and no one knows how the transplant would adapt to pregnancy.


“This is very complex, and one woman dying from this is going to be really one too many,” said Dr. Tommaso Falcone, chairman of obstetrics and gynecology at the Cleveland Clinic and a reproductive endocrinologist who has done research on ovarian transplantation. “If we were going to cure cancer and save humanity, I’d say take the risks and take it to humans as quickly as possible. But we’re looking at patients with essentially a nonlethal condition.”


These patients are also a distinct minority, he said, estimating that fewer than 1 percent of his patients are infertile because they lack a uterus.


Willing patients would be put through a grueling process, according to a description provided by Dr. Del Priore and his colleague Dr. Jeanetta Stega. Any candidate for the surgery would first have to undergo in-vitro fertilization, and have a ready supply of frozen embryos for implantation after the transplant. The doctors said they would not want to put a woman through a transplant only to discover later that she was infertile for another reason, like an inability to produce eggs. And in any case, intercourse might be prohibited after the transplant, to minimize the risk of infection.


The surgery would have to take place quickly after a compatible organ donor was identified.


The transplant surgery would involve a vertical abdominal incision in the patient. The cervix of the donated uterus would be attached to the patient’s vagina and the uterus would be connected to four blood vessels, two on each side, Dr. Stega said. She estimated that that part of the surgery would last one to two hours. After surgery, the patient would be started on a regimen of immunosuppressive medications to prevent rejection of the new organ.


Once the woman’s condition was stable, she could have embryos implanted in the uterus, a procedure that is not always successful. If she became pregnant, she would be considered a high-risk patient, and would be closely monitored by a team of medical experts throughout her pregnancy.


The plan would be to deliver the baby by Caesarean section, and perform a hysterectomy to remove the uterus and prevent any additional risk of transplant-related complications, the doctors said.


One of the many unknowns involves the health of the babies. Though registries that track pregnant transplant recipients report relatively low rates of birth defects, critics say the registries are voluntary, the follow-up on the children is spotty and little is known about developmental and cognitive delays in the children.


Even Dr. Del Priore says a uterine transplant is “the last option.”


“We want to discourage people from thinking this is an easy option,” he said. “The entire family unit needs to understand the magnitude of the decision and the experimental nature of the procedure.”


Aimee Sheppard, a 25-year-old from Falkville, Ala., said she was aware of the risks but still wanted a chance to bear her own child. She found out when she was 13 that she was born without a uterus; her sister served as a surrogate and carried Ms. Sheppard’s daughter, who is now 18 months old.


“I’ve read up about it,” Ms. Sheppard said. “To me it’s a small price to pay to be able to carry my own child.”
New Vaccine for Cervical Cancer Could Prove Useful in Men, Too

By DAVID TULLER


The new vaccine against human papillomavirus, which became available last summer, could potentially prevent thousands of cases of cervical cancer. But doctors hope the vaccine will be able to prevent a less well-known, but potentially fatal, disease in gay men, anal cancer. The same strains of HPV cause both cancers.


Although anal cancer can affect anyone, it is most common among men with histories of receptive anal intercourse — an annual rate of about 35 cases per 100,000, and perhaps twice that for those infected with H.I.V., which weakens the immune system.


The Food and Drug Administration approved the HPV vaccine last year for girls and women from 9 to 26 after studies indicated that it was extremely effective against infection by four of the dozens of strains of HPV, including the ones responsible for most cases of cervical and anal cancer, as well as genital and anal warts.


“The cervix is similar biologically to the anus, so there’s plenty of hope that it will work there also,” said Dr. Joel Palefsky, a professor of medicine at the University of California, San Francisco.


But he cautioned that its effectiveness against anal cancer remained to be proved.


The anal cancer rate for gay men is similar to cervical cancer rates before the advent of Pap smears, the test that can detect precancerous cell abnormalities. In recent years, some doctors who treat gay men have advised their patients to undergo anal Pap smears as part of routine preventive care.


HPV is the most common sexually transmitted infection in the United States, with 6.2 million people infected each year, according to the Centers for Disease Control and Prevention, though many people clear the virus without having symptoms or knowing that they were infected.


Many gay men do not realize they have an elevated risk of anal cancer.


David Maxim, an artist in San Francisco, said he had vaguely heard of HPV when he learned that he had anal cancer several years ago. “I had no idea about it because no one ever talked about it, although these days more gay men seem to be aware of it,” said Mr. Maxim, who was successfully treated with radiation and chemotherapy.


Regulators in Australia and the European Union have approved the vaccine, called Gardasil and made by Merck, for boys ages 9 to 15. They cited data showing that it produced an immune response in boys, though its effectiveness in preventing infection in sexually active men has not been proved.


As with prescription drugs, doctors in the United States can provide the vaccine “off label” to anyone. “The approval is for marketing and distribution, but medical providers can use it in ways they feel is appropriate,” said Dr. Jeffrey Klausner, director of S.T.D. prevention at the San Francisco Department of Public Health.


Dr. Eliav Barr, a director of clinical research at Merck, said he had heard that some men were receiving the vaccine, but added that the company was barred from promoting it for men unless the F.D.A. approved it for that use.


That is unlikely to occur for at least a couple of years. Merck is sponsoring a clinical trial of Gardasil in 4,000 men, including 500 self-identified gay men. The first results are expected toward the end of next year.


Recruiting gay men has been challenging, researchers said. The vaccine is intended to prevent an initial infection with the virus, but many people become infected soon after becoming sexually active. For the gay arm of the study, Merck has recruited men from 16 to 26 who have had no more than five sexual partners. The difficulty is that many gay men come to accept their sexual orientation only after an experimentation period.


“These have to be men who have sex with men but who have not had too much sex with men,” said James Maynard, a program officer at the Fenway Institute, a research organization in Boston that focuses on gay and lesbian health and is a site of the HPV trial. “The more sex you’ve had, the greater the probability you’ve been infected with HPV.”
British Tycoon Sets Up Umbilical Bank

By THE ASSOCIATED PRESS

LONDON (AP) -- British entrepreneur Richard Branson said Thursday he is setting up a nonprofit blood bank to allow parents to store stem cells from their children's umbilical cords.


The airline, mobile phone and media magnate, head of the Virgin Group, said he hoped the Virgin Health Bank would eventually store up to 300,000 umbilical cord blood samples.


Branson said he came up with the idea after being approached by Britain's national blood bank for help boosting the number of umbilical blood samples.


The blood bank said ''there were quite a lot of children dying in Britain unnecessarily because there was not enough cord blood stored,'' Branson told British Broadcasting Corp. radio.


Getting Britain's public health service to accept private money proved difficult, he said.


''So what we've decided to do is set up a company that can get out there and increase the number of samples dramatically,'' he said.


Branson said any money generated by the bank would be donated to charitable organizations to further research into cord blood stem cells.


A growing number of parents bank their children's cord blood as a form of biological insurance against future serious illness. Other companies already offer similar services in Britain, the United States and other countries.


Under Branson's plan, parents wishing to store their children's umbilical stem cells would have to pay $2,940 to put the cord blood into a freezer for 20 years and about half the blood would be made publicly available.


In the United States, companies charge an initial fee ranging from $1,000 to $2,000, to collect the blood and additional storage fees that range from $100 to $150 a year.


Umbilical cords are usually discarded after childbirth, but stem cells can be extracted from the blood. The cells, kept in cold storage, can later be used to help regenerate tissue such as bone marrow, making the cells particularly important for treating blood cancers and diseases like leukemia and sickle cell anemia.


Because the cells come from the recipient, there is no wait for a donor and theoretically no risk of rejection.

--------  On the Net:  Virgin Health Bank, www.virginhealthbank.com
Once a Dream Fuel, Palm Oil May Be an Eco-Nightmare

By ELISABETH ROSENTHAL

AMSTERDAM, Jan. 25 — Just a few years ago, politicians and environmental groups in the Netherlands were thrilled by the early and rapid adoption of “sustainable energy,” achieved in part by coaxing electrical plants to use biofuel — in particular, palm oil from Southeast Asia.


Spurred by government subsidies, energy companies became so enthusiastic that they designed generators that ran exclusively on the oil, which in theory would be cleaner than fossil fuels like coal because it is derived from plants.


But last year, when scientists studied practices at palm plantations in Indonesia and Malaysia, this green fairy tale began to look more like an environmental nightmare.


Rising demand for palm oil in Europe brought about the clearing of huge tracts of Southeast Asian rainforest and the overuse of chemical fertilizer there.


Worse still, the scientists said, space for the expanding palm plantations was often created by draining and burning peatland, which sent huge amounts of carbon emissions into the atmosphere.


Considering these emissions, Indonesia had quickly become the world’s third-leading producer of carbon emissions that scientists believe are responsible for global warming, ranked after the United States and China, according to a study released in December by researchers from Wetlands International and Delft Hydraulics, both in the Netherlands.


“It was shocking and totally smashed all the good reasons we initially went into palm oil,” said Alex Kaat, a spokesman for Wetlands, a conservation group.


The production of biofuels, long a cornerstone of the quest for greener energy, may sometimes create more harmful emissions than fossil fuels, scientific studies are finding.


As a result, politicians in many countries are rethinking the billions of dollars in subsidies that have indiscriminately supported the spread of all of these supposedly eco-friendly fuels for vehicles and factories. The 2003 European Union Biofuels Directive, which demands that all member states aim to have 5.75 percent of transportation run by biofuel in 2010, is now under review.


“If you make biofuels properly, you will reduce greenhouse emissions,” said Peder Jensen, of the European Environment Agency in Copenhagen. “But that depends very much on the types of plants and how they’re grown and processed. You can end up with a 90 percent reduction compared to fossil fuels — or a 20 percent increase.”


He added, “It’s important to take a life-cycle view,” and not to “just see what the effects are here in Europe.”


In the Netherlands, the data from Indonesia has provoked soul-searching, and helped prompt the government to suspend palm oil subsidies. The Netherlands, a leader in green energy, is now leading the effort to distinguish which biofuels are truly environmentally sound.


The government, environmental groups and some of the Netherlands’ “green energy” companies are trying to develop programs to trace the origins of imported palm oil, to certify which operations produce the oil in a responsible manner.


Krista van Velzen, a member of Parliament, said the Netherlands should pay compensation to Indonesia for the damage that palm oil has caused. “We can’t only think: does it pollute the Netherlands?”


In the United States and Brazil most biofuel is ethanol (made from corn in the United States and sugar in Brazil), used to power vehicles made to run on gasoline. In Europe it is mostly local rapeseed and sunflower oil, used to make diesel fuel.


In a small number of instances, plant oil is used in place of diesel fuel, without further refinement. But as many European countries push for more green energy, they are increasingly importing plant oils from the tropics, since there is simply not enough plant matter for fuel production at home.


On the surface, the environmental equation that supports biofuels is simple: Since they are derived from plants, biofuels absorb carbon while they are grown and release it when they are burned. In theory that neutralizes their emissions.


But the industry was promoted long before there was adequate research, said Reanne Creyghton, who runs Friends of the Earth’s campaign against palm oil here.


Biofuelswatch, an environment group in Britain, now says that “biofuels should not automatically be classed as renewable energy.” It supports a moratorium on subsidies until more research can determine whether various biofuels in different regions are produced in a nonpolluting manner.


Beyond that, the group suggests that all emissions arising from the production of a biofuel be counted as emissions in the country where the fuel is actually used, providing a clearer accounting of environmental costs.


The demand for palm oil in Europe has soared in the last two decades, first for use in food and cosmetics, and more recently for fuel. This versatile and cheap oil is used in about 10 percent of supermarket products, from chocolate to toothpaste, accounting for 21 percent of the global market for edible oils.


Palm oil produces the most energy of all vegetable oils for each unit of volume when burned. In much of Europe it is used as a substitute for diesel fuel, though in the Netherlands, the government has encouraged its use for electricity.


Supported by hundreds of millions of euros in national subsidies, the Netherlands rapidly became the leading importer of palm oil in Europe, taking in 1.7 million tons last year, nearly double the previous year.


The increasing demand has created damage far away. Friends of the Earth estimates that 87 percent of the deforestation in Malaysia from 1985 to 2000 was caused by new palm oil plantations. In Indonesia, the amount of land devoted to palm oil has increased 118 percent in the last eight years.


In December, scientists from Wetlands International released their calculations about the global emissions caused by palm farming on peatland.


Peat is an organic sponge that stores huge amounts of carbon, helping balance global emissions. Peatland is 90 percent water. But when it is drained, the Wetlands International scientists say, the stored carbon gases are released into the atmosphere.


To makes matters worse, once dried, peatland is often burned to clear ground for plantations. The Dutch study estimated that the draining of peatland in Indonesia releases 660 million ton of carbon a year into the atmosphere and that fires contributed 1.5 billion tons annually.


The total is equivalent to 8 percent of all global emissions caused annually by burning fossil fuels, the researchers said. “These emissions generated by peat drainage in Indonesia were not counted before,” said Mr. Kaat. “It was a totally ignored problem.” For the moment Wetlands is backing the certification system for palm oil imports.


But some environmental groups say palm oil cannot be produced sustainably at reasonable prices. They say palm oil is now cheap because of poor environmental practices and labor abuses.


“Yes, there have been bad examples in the palm oil industry,” said Arjen Brinkman, a company official at Biox, a young company that plans to build three palm oil electrical plants in Holland, using oil from palms grown on its own plantations in a manner that it says is responsible.


“But it is now clear,” he said, “that to serve Europe’s markets for biofuel and bioenergy, you will have to prove that you produce it sustainably — that you are producing less, not more CO2.”
Panel Says Humans ‘Very Likely’ Cause of Global Warming

By THE ASSOCIATED PRESS

PARIS (AP) -- Scientists from 113 countries issued a landmark report Friday saying they have little doubt global warming is caused by man, and predicting that hotter temperatures and rises in sea level will ''continue for centuries'' no matter how much humans control their pollution.


A top U.S. government scientist, Susan Solomon, said ''there can be no question that the increase in greenhouse gases are dominated by human activities.''


Environmental campaigners urged the United States and other industrial nations to significantly cut their emissions of greenhouse gases in response to the long-awaited report by Intergovernmental Panel on Climate Change.


''It is critical that we look at this report ... as a moment where the focus of attention will shift from whether climate change is linked to human activity, whether the science is sufficient, to what on earth are we going to do about it,'' said Achim Steiner, the executive director of the U.N. Environment Program.


''The public should not sit back and say 'There's nothing we can do','' Steiner said. ''Anyone who would continue to risk inaction on the basis of the evidence presented here will one day in the history books be considered irresponsible.''


The 21-page report represents the most authoritative science on global warming as the panel comprises hundreds of scientists and representatives. It only addresses how and why the planet is warming, not what to do about it. Another report by the panel later this year will address the most effective measures for slowing global warming.


One of the authors, Kevin Trenberth, said scientists are worried that world leaders will take the message in the wrong way and throw up their hands. Instead, world leaders should to reduce emissions and adapt to a warmer world with wilder weather, he said.


''This is just not something you can stop. We're just going to have to live with it,'' said Trenberth, the director of climate analysis for the National Center for Atmospheric Research in Boulder, Colo. ''We're creating a different planet. If you were to come up back in 100 years time, we'll have a different climate.''


The scientists said global warming was ''very likely'' caused by human activity, a phrase that translates to a more than 90 percent certainty that it is caused by man's burning of fossil fuels. That was the strongest conclusion to date, making it nearly impossible to say natural forces are to blame.


It also said no matter how much civilization slows or reduces its greenhouse gas emissions, global warming and sea level rise will continue on for centuries.


''Warming of the climate system is unequivocal, as is now evident from observations of increases in global average air and ocean temperatures, widespread melting of snow and ice, and rising global mean sea level,'' the scientists said.


The report blamed man-made emissions of greenhouse gases for fewer cold days, hotter nights, killer heat waves, floods and heavy rains, devastating droughts, and an increase in hurricane and tropical storm strength -- particularly in the Atlantic Ocean.


Sharon Hays, associate director of the Office of Science and Technology Policy at the White House, welcomed the strong language of the report.


''It's a significant report. It will be valuable to policy makers,'' she told The Associated Press in an interview in Paris.


Hays stopped short of saying whether or how the report could bring about change in President Bush's policy about greenhouse gas emissions.


The panel predicted temperature rises of 2-11.5 degrees Fahrenheit by the year 2100. That was a wider range than in the 2001 report.


However, the panel also said its best estimate was for temperature rises of 3.2-7.1 degrees Fahrenheit. In 2001, all the panel gave was a range of 2.5-10.4 degrees Fahrenheit.


On sea levels, the report projects rises of 7-23 inches by the end of the century. An additional 3.9-7.8 inches are possible if recent, surprising melting of polar ice sheets continues.


The panel, created by the United Nations in 1988, releases its assessments every five or six years -- although scientists have been observing aspects of climate change since as far back as the 1960s. The reports are released in phases -- this is the first of four this year.


''The point here is to highlight what will happen if we don't do something and what will happen if we do something,'' said another author, Jonathan Overpeck at the University of Arizona. ''I can tell if you will decide not to do something the impacts will be much larger than if we do something.''


As the report was being released, environmental activists repelled off a Paris bridge and draped a banner over a statue used often as a popular gauge of whether the Seine River is running high.


''Alarm bells are ringing. The world must wake up to the threat posed by climate change,'' said Catherine Pearce of Friends of the Earth.


Stephanie Tunmore of Greenpeace said ''if the last IPCC report was a wake up call, this one is a screaming siren.''


''The good news is our understanding of the climate system and our impact on it has improved immensely. The bad news is that the more we know, the more precarious the future looks,'' Tunmore said in a statement. ''There's a clear message to governments here, and the window for action is narrowing fast.''

Associated Press Writer Angela Charlton contributed to this report. 

On the Net:  Report: http://www.ipcc.ch/SPM2feb2007.pdf
Lighter skin makes for heavier pay packets


Lighter skin leads to heavier pay packets, according to a survey of US immigrants.


Joni Hersch, who researches law and economics at Vanderbilt University in Nashville, Tennessee, analysed a 2003 US government survey of just over 2000 recent immigrants whose skin tones were rated on an 11-point scale during face-to-face interviews.


After taking into account differences in English-language fluency, education and occupation, she found that immigrants with the lightest skin earned an average of 8 to 15 per cent more than those with much darker skin. Each extra point of lightness on the scale was roughly equivalent to one extra year of education in terms of salary increase.


"There are well-known differences in salary based on race and country of origin, but I was surprised that, even after accounting for these, skin colour still had an independent effect," says Hersch. The findings could support the growing number of lawsuits brought on the grounds of colour, rather than racial, discrimination, she says. At present such cases rarely succeed.


Hersch also checked for correlations between salary and height. "There's a common saying that all US presidents are tall, and immigrants tend to be shorter on average than Americans," she explains. She found that taller immigrants indeed earn more, with 1 per cent more income for every extra inch of height. Hersch will present her research at the American Association for the Advancement of Science conference in San Francisco on 19 February.
Ebay bans virtual booty auctions

* 12:36 31 January 2007

* NewScientist.com news service

* New Scientist Tech and AFP


Auctions of virtual gold, armour and other digital booty amassed in online computer games like World of Warcraft have been banned by Ebay.


The internet auction house, based in California, US, announced on Tuesday that it had decided to prohibit the sale of virtual riches, weapons and other items, due to "legal complexities" regarding ownership.


"We decided it was best to just not allow sales of them," says Ebay spokesman Hani Durzy regarding virtual goods. "We are not saying they are legal and we are not saying they are illegal."


In "massively multiplayer online games" (MMOGs) such as World of Warcraft, gamers wage battles and undertake quests, gathering gold, weaponry, armour and other goods along the way.


Some enterprising players can earn a real-world living by selling goods on to players who want to advance quickly through a game without undertaking as many quests. Items, which actually consist of computer code, can be transferred between players within the game, once a deal has been agreed.

Cigarettes and alcohol


Durzy compared the ban on Ebay auctions of virtual items to the firm's decisions to bar sales of alcohol or tobacco, which are lawful products but are controlled by complex governmental regulations.


Ebay will, however, continue to allow auctions of items amassed in virtual worlds such as Second Life. In this world players can build items and buy and sell virtual property and land, but there are no conventional game objectives.


"Right now, Second Life is not considered a game so we are not applying the restriction to it," Durzy explains.


Ebay will remove any auctions of virtual game goods found on its website, Durzy says, although he did not rule out a reversal of the policy in future. "Remember, our policies are ever evolving," Durzy adds. "We will change them if the communities, state of the culture, or laws dictate such."


Ebay would not disclose the value of sales of virtual game items recorded through its website. The website reported a grand total of $53.5 billion worth of trading during 2006 across all categories.
Pig cell transplants may treat human diabetes

* 14:33 31 January 2007

* NewScientist.com news service
* Emma Young

A treatment for type 1 diabetes that involves injecting pig cells into human patients is about to be trialled in Russia.


The researchers say the treatment could provide a much cheaper, more accessible alternative to human cell transplants, but concerns about xeno-transplantation remain an issue.


In people with type 1 diabetes, the islet cells of the pancreas do not produce enough insulin to regulate blood glucose effectively. The standard treatment is insulin injections. Transplants of human islet cells are being carried out, but there is a shortage of donors and the procedure can cost $300,000 per patient. Patients also have to take immunosuppressant drugs for life, which can cause unpleasant side effects.


Living Cell Technologies (LCT), based in New Zealand, is extracting neonatal islet cells from pigs specially bred to be free from common viruses, bacteria and parasites. These pig cells are then coated in alginate, a derivative of seaweed, which allows glucose, insulin and oxygen to pass through, but blocks antibodies. As a result, and in theory, patients should not need to take immunosuppressants. Treatment could cost an estimated US$25,000 per patient, says Paul Tan, CEO of LCT.


“This is a very reasonable line of investigation,” says Maarten Kamp, a diabetes expert at the Gold Coast Hospital in Southport, Queensland, Australia. “Certainly, there isn’t going to be enough human pancreatic tissue available for transplantation.”

Pinhead-sized capsules


The year-long trial on six people, based at the ANO Institute of Biomedical Research in Moscow, will be run according to US Food and Drug Administration (FDA) standards and is scheduled to start in a few months. It will investigate the safety and effectiveness of the treatment.


The coated pig cells are designed to release insulin in response to blood glucose levels, mimicking the action of pancreatic islet cells in healthy people. About 25 millilitres of the pinhead-sized capsules will be implanted into the abdomen, around the liver and spleen of each patient. This will happen during two operations, spaced six months apart.


LCT hopes to run similar trials in New Zealand later this year. If those go well, it will apply to run Phase II trials in the US.


Convincing the FDA to give the go-ahead will not be easy, however. “It is very difficult to get a breed of pigs that would meet FDA criteria,” says Tan.

Virus checks


MicroIslet, a biotech company based in San Diego, US, had also been developing encapsulated pig islet cells for treating type 1 diabetes, but its latest announcements focus instead on encapsulated human cells.


Some countries, such as Australia, also have moratoria on research involving xeno-transplantation. A previous study revealed that pig and human cells can actually fuse in the animal, leading to DNA from the two species becoming mixed (see Pig/human chimeras contain cell surprise).


LCT says it has worked extensively on tests for viruses for both pigs and people, as well as on biologically ‘clean’ herds, so it will be able to show – it hopes – that viruses are not transferred.


The company is also developing a treatment for Huntington’s disease, involving encapsulated pig brain cells (see Pig cell implants in Huntington's trial).
Prion disease treatable if caught early


Studies in mice have indicated that the effects of prion disease could be reversed if caught early enough. The researchers said that their findings support developing early treatments that aim to reduce levels of prion protein in the brains of people with prion disease. Also, they said that their findings suggest testing the efficacy of treatments in a new way: by analyzing their cognitive effects in prion-infected mice.


The researchers, Giovanna Mallucci and colleagues, reported their findings in the February 1, 2007 issue of the journal Neuron, published by Cell Press.


Prion disease—such as the version of Creutzfeldt-Jakob disease believed to be contracted from cattle with "mad cow disease"—is caused by aberrant, infective proteins. It has been thought that the disease is untreatable.


However, in previous studies with prion-infected mice, Mallucci and colleagues found that early brain degeneration can be reversed if prions are depleted in neurons.


In the new studies published in Neuron, they established that cognitive and behavioral impairments—which appear early in humans with prion disease—can be reversed if prion depletion is done early. What’s more, they found that the neurological pathology of the disease is reversed along with the cognitive and behavioral deficits.


In their studies, the researchers measured the effects of prion disease on the animals’ ability to discriminate novel objects in their cage and on normal burrowing behavior. In both cases, deficits in those abilities appeared early in the disease. Also, studies of the animals’ brain tissue revealed a parallel impairment of signaling among brain cells.


However, when the researchers manipulated the animals to deplete their brains of the prion protein, their memory ability and burrowing behavior recovered. Importantly, found the researchers, the signaling among brain cells also recovered.


"Overall, we conclude that the dramatic benefits to neuronal function and survival in prion-infected mice we have shown here support targeting neuronal [prion protein] directly as a therapeutic approach," wrote Mallucci and colleagues.


"Our findings of early reversible neurophysiological and cognitive deficits occurring prior to neuronal loss open new avenues in the prion field," they wrote. "To date, prion infection in mice has conventionally been diagnosed when motor deficits reflect advanced neurodegeneration. Now the identification of earlier dysfunction helps direct the study of mechanisms of neurotoxicity and therapies to earlier stages of disease, when rescue is still possible.


"Eventually it may also enable preclinical testing of therapeutic strategies through cognitive endpoints. These data now lead to the hope that early intervention in human prion disease will not only halt clinical progression but allow reversal of early behavioral and cognitive abnormalities," wrote the scientists.
Prostate cancer patients see high survival rates with seed implants


More than ninety percent of men who receive appropriate radiation dose levels with permanent radiation seed implants to treat their prostate cancer are cured of their cancer eight years after diagnosis, according to a study released in the February 1 issue of the International Journal for Radiation Oncology*Biology*Physics, the official journal of ASTRO.


Seed implants have become a widely-accepted treatment option for early stage prostate cancer because it is very effective at curing the cancer, is minimally invasive and often spares patients from side effects of other treatments, such as impotence and incontinence. The seeds, similar in size to a grain of rice, contain a radiation dose that, once implanted, delivers concentrated radiation to the prostate, sparing surrounding organs and tissue.


Doctors in this study evaluated the long-term results of permanent seed implants in men with early stage prostate cancer. Nearly 2,700 men were studied at 11 institutions in the United States over eight years. The radioactive seeds were administered with the aid of ultrasound-guided techniques to accurately place the seeds in the prostate gland. The patients received the seed implants as the sole treatment for prostate cancer with no additional chemotherapy or radiation therapy.


"This study is exciting because it shows that brachytherapy alone without additional surgery, radiation or drugs can be effective at curing early-stage prostate cancer," said Michael J. Zelefsky, M.D., lead author of the study and Chief of Brachytherapy Services at Memorial Sloan-Kettering Cancer Center in New York. "These results also confirm other findings that the quality of the seed implant is a critical ingredient for achieving a better outcome."
Garlic hope in infection fight


Garlic has been hailed a wonder drug for centuries and has been used to prevent gangrene, treat high blood pressure, ward off common colds and is even believed by some to have cancer-fighting properties.


Now, scientists at The University of Nottingham are leading a new pilot study to see if the pungent bulb could also hold the key to preventing cystic fibrosis patients from falling foul of a potentially-fatal infection.


The research will look at whether taking garlic capsules can disrupt the communication system of the pathogen Pseudomonas to prevent illness from taking hold.


The project will unite University experts in child health, respiratory medicine and molecular microbiology with clinicians at the Nottingham University Hospitals NHS Trust.


Cystic fibrosis is an inherited condition that affects around 7,000 people in the UK, half of whom are children. The disease causes difficulties in digesting food and children may be slow to put on weight and grow properly. Both children and adults with the condition are vulnerable to repeated and chronic chest infections which damage the lungs and which may, ultimately, be fatal.


Pseudomonas aeruginosa is one of the most common causes of chronic infection in CF patients. Current treatment aims to eradicate it when it first appears. If the infection becomes established it may be suppressed with antibiotic nebulisers. However, these have a major impact on quality of life for the patient because they are time-consuming (given twice a day, every day, for life) and often the patient still has to be admitted to hospital for more intensive treatment.


During the study, half the volunteer CF patients will be given garlic capsules, while the other half will receive a placebo (olive oil capsules) over a two month period. At the beginning and end of the study, researchers will measure the levels of germs in patients' sputum samples, the patients' lung function and weight will be monitored and blood tests carried out to ensure the garlic capsules are safe.


Dr Alan Smyth of the University's School of Human Development, who is leading the project, said: “The garlic components inhibit a bacterial communication system called quorum sensing (QS). This is responsible for the germ forming tenacious colonies in the lungs called 'biofilms'. The QS molecules also switch on bacterial weapons such as 'elastase', an enzyme which breaks down elastic tissue in the lung.


“The beauty of this approach is that we may be able to render the germ harmless without killing it. If we use a conventional antibiotic which kills the Pseudomonas, there will always be some survivors, some of which may develop antibiotic resistance. The trick is not to allow Pseudomonas to use natural selection as a weapon against us.”


The study is funded by the Nottingham University Hospitals NHS Trust and The University of Nottingham, with garlic capsules supplied by the Nottingham-based company Boots.


Among Dr Smyth's collaborators on the project at The University of Nottingham are Dr David Barrett in the School of Pharmacy, Dr Alan Knox in the School of Medical and Surgical Sciences and Professor Paul Williams, Dr Miguel Camara and Dr Karima Righetti — an EU-funded Marie Curie fellow — in the School of Molecular Medical Sciences.
Mood-food connection: We eat more and less-healthy comfort foods when we feel down, study finds

By Susan Lang


People feeling sad tend to eat more of less-healthy comfort foods than when they feel happy, finds a new study co-authored by a Cornell food marketing expert. However, when nutritional information is available, those same sad people curb their hedonistic consumption. But happier people don't.


In the January issue of the Journal of Marketing, Brian Wansink, the John S. Dyson Professor of Marketing, Applied Economics and Management at Cornell, and two colleagues describe several studies they devised to test the link between mood and food. For example, they recruited 38 administrative assistants to watch either an upbeat, funny movie ("Sweet Home Alabama") or a sad, depressing one ("Love Story"). Throughout the viewings the participants were offered hot buttered, salty popcorn and seedless grapes.


"After the movies were over and the tears were wiped away, those who had watched 'Love Story' had eaten 36 percent more popcorn than those who had watched the upbeat 'Sweet Home Alabama,'" said Wansink, author of the recent book "Mindless Eating: Why We Eat More Than We Think" (Bantam Books). "Those watching 'Sweet Home Alabama' ate popcorn and popped grapes, but they spent much more time popping grapes as they laughed through the movie than they did eating popcorn."


Wansink suspects that happy people want to maintain or extend their moods in the short term, but consider the long term and so turn to comfort food with more nutritional value. People feeling sad or depressed, however, just want to "jolt themselves out of the dumps" with a quick indulgent snack that tastes good and gives them an immediate "bump of euphoria."


To see whether nutritional information influences comfort-food consumption, the researchers offered popcorn to volunteers who completed several assignments, including irrelevant mental tasks, writing descriptions of four things that made them happy (or sad) and reading short stories that were either happy or sad. One group reviewed nutritional information about popcorn, while the other did not.


The researchers found that the sad people with no nutritional information ate twice as much popcorn as those feeling happy. In the groups that reviewed nutritional labels, however, the happy people ate about the same amount, but the sad people dramatically curbed their consumption, eating even less popcorn than the happy people.


"Thus, it appears that happy people are already avoiding consumption, and the presence of nutritional information does not drive their consumption any lower," said Wansink.


"While each of us may look for a comfort food when we are either sad or happy, we are likely to eat more of it when we are sad," Wansink concluded. "Since nutritional information appears to influence how much people eat when they are in sad moods, those eating in a sad mood would serve themselves well by checking the nutritional information of the comfort foods they choose to indulge themselves with."


The studies were conducted with Nitika Garg of the University of Mississippi and J. Jeffrey Inman of the University of Pittsburgh.
First endangered fish species recovers -- and in New York City's Hudson River, researchers find

By Susan Lang


For the first time in U.S., and probably global, history a fish identified as endangered has been shown to have recovered -- and in the Hudson River, which flows through one of the world's largest population centers, New York City.

[image: image10.png]



The population of shortnose sturgeon, which lives in large rivers and estuaries along the Atlantic coast of North America, has increased by more than 400 percent in the Hudson River since the 1970s, report Mark Bain, associate professor of natural resources at Cornell, and his colleagues in the online publication PLoS ONE. However, the shortnose sturgeon is still endangered in other rivers, Bain said, and will not necessarily be removed from the endangered species list by the U.S. government.


In the past 100 years, 27 species of fish have died out in North America and four have become extinct. The U.S. government currently protects 149 fish species and subspecies and a total of 1,311 species under the U.S. Endangered Species Act.
Doug Peterson, a former Cornell postdoctoral researcher now at the University of Georgia who worked with Cornell's Mark Bain on the study, holds a shortnose sturgeon, the first fish species to recover enough to be taken off the endangered species list. It now thrives, even in the Hudson River in New York City.  Provided

"Endangered and threatened U.S. fish outnumber mammals, reptiles, birds, etcetera," said Bain. Since 1966 when the federal government started identifying threatened species, only 16, including the American alligator, American peregrine falcon and brown pelican, have recovered. "Recovery is very rare," said Bain, who has been monitoring the shortnose sturgeon's population since the mid-1990s and has access to data on the populations since the 1970s. 

"The nature of this species, its habitat and evidence for a large and secure population are an example of successful protected species management," said Bain. "Scientists and legislators have called for changes in the U.S. Endangered Species Act; the act is being debated in Congress and has been characterized as failing to recover species."


However, he said, recovery of the shortnose sturgeon suggests the combination of species and habitat protection with patience can successfully recover threatened species, even next to one of the busiest cities in the world.


The study will appear in the Jan. 24 edition of PLoS ONE, an international, peer-reviewed, open-access, online publication from the Public Library of Science.
New forecasting tool could reduce drug development costs

Authors call on pharmaceutical industry to share more data


It now costs more than $800 million to develop a new drug. But what if pharmaceutical companies had a way to predict which experimental drugs will ultimately get FDA approval, giving them the confidence to invest money in them, and which drugs will ultimately fail, allowing them to cut their losses early?


In the February issue of Nature Reviews Drug Discovery, researchers from the Children's Hospital Boston Informatics Program (CHIP) present a forecasting model that may increase the efficiency of drug R&D and save hundreds of millions of dollars per new drug. They also argue that more data sharing by the drug industry – particularly of "negative" data – would greatly improve the accuracy of forecasting and benefit industry and patients alike, allowing more medical discoveries to be brought to the bedside.


Asher Schachter, MD, MMSc, MS, and Marco Ramoni, PhD, both of CHIP, constructed a Bayesian network model to calculate the probability that a given new drug would pass successfully through Phase III trials and receive New Drug Application (NDA) approval. Their approach differs from convention in modeling populations of drugs rather than populations of patients. They used publicly available safety and efficacy data for about 500 successful and failed new drugs, broken down by therapeutic category, then confirmed the validity of their model by testing it with a group of cancer drugs whose fates are already known.


To gauge the model's potential economic impact, Schachter and Ramoni then performed a pharmaco-economic analysis in collaboration with Stan Finkelstein, MD, Senior Research Scientist at the MIT Sloan School of Management. This analysis, using summary data on industry-reported expenditures and revenues, indicated that application of the model would reduce mean capitalized expenditures by an average of $283 million per successful new drug (from $727 to $444), and increase revenues by an average of $160 million per Phase III trial (from $347 to $507 million) during the drug's first seven years on the market.


Schachter, also a pediatric nephrologist at Children's Hospital Boston, believes that more data sharing by the pharmaceutical industry would enable the industry to learn more from its own failures. "There's a tendency in the industry to bury data on failed drugs and forget about them," Schachter says. "We hope our model will add fuel to efforts to show that data-sharing could be beneficial to everybody."


Such efforts include legislation introduced in the Senate last year (S3807) that would establish a clinical trial registry database that would report the results of later-stage clinical trials, both good and bad.


In their report in Nature Reviews Drug Discovery, Schachter and Ramoni also argue that more accurate clinical forecasting would eliminate unsafe investigational new drugs; avoid subjecting patients to unnecessary drug trials; reduce the cost of prescription drugs for consumers; and empower the industry to take risks on truly innovative new drugs, so that more get to market.


The need for pharmaceutical industry involvement in early trials is especially acute for pediatric drugs, Schachter adds. Companies are reluctant to conduct clinical trials in children, fearing a negative impact on marketability. Instead, doctors often resort to giving adult drugs to children off-label, outside the context of a controlled, safety-monitored study.
For more information on the model and related issues, visit: http://phorecaster.com.
What does it mean to have a mind? Maybe more than you think

New Harvard findings suggest multiple dimensions shape our perception of 'mind'

CAMBRIDGE, Mass. -- Through an online survey of more than 2,000 people, psychologists at Harvard University have found that we perceive the minds of others along two distinct dimensions: agency, an individual's ability for self-control, morality and planning; and experience, the capacity to feel sensations such as hunger, fear and pain.


The findings, presented this week in the journal Science, not only overturn the traditional notion that people see mind along a single continuum, but also provide a framework for understanding many moral and legal decisions and highlight the subjective nature of perceiving mental attributes in others.


"Important societal beliefs, such as those about capital punishment, abortion, and the legitimacy of torture, rest on perceptions of these dimensions, as do beliefs about a number of philosophical questions," says co-author Kurt Gray, a doctoral student in Harvard's Department of Psychology. "Can robots ever have moral worth? What is it like to be God? Is the human experience unique?"


Gray worked alongside fellow psychologists Heather Gray and Daniel Wegner on the study, which presented respondents with 13 characters: 7 living human forms (7-week-old fetus, 5-month-old infant, 5-year-old girl, adult woman, adult man, man in a persistent vegetative state, and the respondent himself or herself), 3 non-human animals (frog, family dog, and wild chimpanzee), a dead woman, God, and a sociable robot.


Participants were asked to rate the characters on the extent to which each possessed a number of capacities, ranging from hunger, fear, embarrassment, and pleasure to self-control, morality, memory and thought. Their analyses yielded two distinct dimensions by which people perceive the minds of others, agency and experience.


These dimensions are independent: An entity can be viewed to have experience without having any agency, and vice versa. For instance, respondents viewed the infant as high in experience but low in agency -- having feelings, but unaccountable for its actions -- while God was viewed as having agency but not experience.


"Respondents, the majority of whom were at least moderately religious, viewed God as an agent capable of moral action, but without much capacity for experience," Gray says. "We find it hard to envision God sharing any of our feelings or desires."


Respondents viewed themselves and other "normal" human adults as highest in both dimensions, possessing both experience and agency; perhaps not surprisingly, they attributed neither dimension to the dead person. Some characters, such as the fetus and the man in a persistent vegetative state had little agency, and ranked somewhere in the middle on experience, which suggests that people disagree on whether these entities are truly capable of experience.


"The perception of experience to these characters is important, because along with experience comes a suite of inalienable rights, the most important of which is the right to life," Gray says. "If you see a man in a persistent vegetative state as having feelings, it feels wrong to pull the plug on him, whereas if he is just a lump of firing neurons, we have less compunction at freeing up his hospital bed."


If attributing experience to another entity is the key to imbuing them with moral worth, he says, attributing agency is the key for holding them responsible for their actions.


"When we perceive agency in another, we believe they have the capacity to recognize right from wrong and can punish them accordingly," Gray says. "The legal system, with its insanity and reduced capacity defenses, reflects the fact that people naturally assess the agency of individuals following a moral misdeed."
Gut research yields new anti-cancer approach

Attacking treatment-resistant tumors via cell skeletons

Researchers believe they have discovered by chance a new way to fight colorectal cancer, and potentially cancers of the esophagus, liver and skin. Early work shows that a group of compounds called peroxisome proliferator-activated receptor-gamma (PPARgamma) inhibitors may have an unexpected cancer-fighting effect, according to research published today in the journal International Cancer Research. Furthermore, the new studies suggest that PPARgamma inhibitors act through some of the same mechanisms as the blockbuster chemotherapy Taxol, but with key differences.


While studying whether compounds known to affect PPARgamma could play a role in inflammatory bowel diseases, a team at the University of Rochester Medical Center found that medium-to-high doses of PPARgamma inhibitor killed colorectal cancer cell lines. Despite the compound's class name, the anti-cancer effect has nothing to do with the ability of the compounds to inhibit PPARgamma function. Researchers believe that PPARgamma inhibitors instead attack the "skeletons" of cancer cells that enable them to reproduce, grow and spread. Better solutions are needed because, according to the American Cancer Society, colorectal cancer remains the no. 2 cause of cancer death for men, and the no. 3 cause of cancer death for women.


"This is the first observation of a small molecule dramatically reducing levels of the proteins called tubulins, the building blocks of cancer cell skeletons," said Katherine L. Schaefer, Ph.D., a research assistant professor within the Department of Medicine, Gastroenterology and Hepatology Division, at the University of Rochester Medical Center, and first author of the paper. "Because cells that line the colon are similar to those in the liver, esophagus and skin, we see potential for a new way to treat those cancers as well."


In the study that led to the discovery of the anti-cancer effect, researchers were looking for new ways to reduce inflammation seen in Crohn's disease and ulcerative colitis, bowel diseases that cause pain and diarrhea. Specifically, they were comparing the effect on inflammation of encouraging the action of the PPARgamma protein (with activator compounds) against discouraging it (with inhibitors). The team conducted these experiments using colorectal cancer cells as study models because they arise from normal gut cells and share some of their qualities (e.g. normal inflammatory signals). Unlike normal gut cells, however, cancer cells do not die when removed from the gut wall. Living on in the absence of normal survival signals makes cancer cells dangerous in the body, but useful as cell lines for study.


While comparing PPARgamma activators and inhibitors, Schaefer noted with frustration that her cancer cells were dying before she could complete her experiments. Retracing her steps, she found that she had used too much inhibitor. The team, led by Lawrence J. Saubermann, M.D., associate professor of Medicine at the Medical Center, realized they had come across a potentially new therapeutic effect, and launched experiments to confirm it.

Study Details


In the newly published study, researchers observed the effects of three compounds known from the literature to inhibit PPARgamma, T0070907, GW9662 and BADGE, on the ability of colorectal tumor cells to survive. High doses (10-100 ìM) of all three interfered with colorectal cancer cell growth, reduced the cells' ability to spread through the bloodstream to cause new tumors elsewhere (metastasize) and caused cells to self-destruct, generally within 24 hours. Further experiments showed that high-dose PPARgamma inhibition destroyed cancer cell microtubules, protein structures that form part of the skeleton of cells.


Beyond providing structural support and shape to cells, microtubules expand and shrink to generate the force needed for cells to divide, a basic process in tumor growth. Microtubules are made of two related proteins, alpha and beta tubulin, which pair up to form a chain and then wind into a helix. The current studies found that high-dose PPARgamma inhibitors reduced levels of alpha and beta tubulin by 60 to 70 percent. Also described in the publication are studies where PPARgamma inhibitors killed tumor cells in mice without causing significant toxicity. That provides at least the hope that the drug class may not be prohibitively toxic in humans, the researchers said. More formal toxicity studies are underway.


While PPARgamma inhibitors reduce tubulin levels, older anti-microtubule drug classes; Vinca alkaloids, taxanes (including Taxol) and epithiolones; interfere with microtubule dynamics. To play their role in tumor growth, microtubules must remain flexible. Taxol, for example, "freezes" tubulin subunits, making the cell skeleton rigid and unable to make the shape changes necessary for cell division. Brought to the market by Bristol-Myers Squibb in 1993, Taxol had annual sales of $1.6 billion at its peak in 2000.


Unfortunately, Taxol and other standard, anti-tubulin drugs failed in colorectal cancer clinical trials. Gut tumor cells have evolved to include "efflux" proteins that recognize standard chemotherapies as foreign, and "pump them out" of tumor cells. Even for breast and lung cancer, the tumor types for which Taxol is most used, nearly 100 percent of these tumors eventually become resistant, said Alok A. Khorana, M.D., assistant professor of Medicine at the Medical Center. In cells with more drug efflux pumps, Taxol is not effective (e.g. pancreas, liver and colon), he said.


High-dose PPARgamma inhibitors may overcome the limits of current treatment because the profile of molecules likely to be pumped out by drug efflux proteins is known, and at least one of the PPARgamma inhibitors does not match it. In addition, PPARgamma inhibitors do not bind to the standard tubulin-binding site that renders Taxol useless when binding sites change shapes thanks to ongoing genetic mutations.


With standard anti-microtubule not an option for colorectal cancer, current chemotherapy regimens feature 5-fluorouracil (5-FU) in combination with other chemotherapy drugs (oxaliplatin, irinotecan) and antibodies (bevacizumab, cetuximab). Once again, response rates of current drugs are low (less than 30 percent as single agents). Tumors generally begin growing again with a year.


Moving forward, the research team will seek to determine exactly which proteins are involved in the anti-cancer effect of PPARgamma inhibitors. Combination therapy is the current leading strategy in treating cancer, and finding the mechanisms by which PPARgamma inhibitors work could be a first step toward their safe combination with other treatments.


"The last work attempting to reduce tubulin levels was abandoned approximately 25 years ago under the assumption that such drugs would be toxic, destroying microtubules in healthy cells as well as cancer cells," Schaefer said. "Our early studies, however, suggest that general toxicity does not rule out this approach as once feared. With new drug delivery technologies that help drugs target only cancer cells, we are very excited about the potential of this line of work."
Pills or papayas? Survey finds Americans want healthful foods, not more medicines

69 percent of respondents would prefer to treat diabetes with dietary changes, such as a vegetarian diet, rather than medication

WASHINGTON -- If you thought Americans would rather pop a pill to treat illness than make major diet changes, think again. A new survey shows the vast majority would rather change their diets—including trying a vegetarian diet—than use medicines. According to a nationally representative survey of 1,022 adults conducted in mid-January by Opinion Research Corporation, 69 percent of Americans would prefer to try a dietary approach. Just 21 percent preferred treating diabetes with medicines.


The survey, commissioned by the Physicians Committee for Responsible Medicine (PCRM), reinforces results from PCRM's clinical research on diabetes, which has consistently found that people with diabetes adapt well to low-fat vegetarian diets and gain important health benefits.


In Dr. Neal Barnard's Program for Reversing Diabetes, a new book published in January, PCRM president Neal Barnard, M.D., outlines a dietary approach to diabetes based on scientific research showing that a low-fat vegan diet can lower high blood sugar levels three times more effectively than oral medications. In the past, many clinicians have felt that patients lack the willpower to make diet changes and would rather "pop a pill." The new results show just the opposite.


"A low-fat vegetarian diet offers a powerful way to control and even reverse diabetes," said Dr. Barnard. "The idea that Americans would rather take pills than make diet changes is a myth. Americans clearly favor tackling serious diabetes with diet changes, including vegetarian diets." The survey was conducted January 12 through 15, and included 515 women and 507 men, 18 years and older, living in the continental United States.


Other key survey findings:

 * Women are even more likely than men to prefer food changes over pills. Women preferred diet by 73 percent versus 17 percent for medicines. For men, the split was 65 percent versus 26 percent.

 * People with more education and higher incomes were especially likely to favor a diet approach.

 * Americans aged 45 to 64 were more enthusiastic about diet changes, compared with older Americans; 76 percent of the middle-aged respondents preferred diet changes. Among those aged 65 and above, the figure dropped slightly, to 59 percent. The most pill-happy generation was the 18- to 24-year-olds. But even in this group, only 30 percent favored using medicines, while 63 percent favored diet changes.

 * People living in Western states were especially likely to prefer diet changes: 73 percent versus only 17 percent for drugs. 

-------------------

For detailed survey results or more information about Dr. Barnard's book, contact Jeanne Stuart McVey at 202-686-2210, ext. 316, or jeannem@pcrm.org, or Simon Chaitowitz at 202-686-2210, ext. 309, or simonc@pcrm.org. More details about Dr. Barnard's diabetes program are available at http://www.pcrm.org/diabetes.
Helium helps patients breathe easier


It makes for bobbing balloons and squeaky voices, but now helium is also helping people with severe respiratory problems breathe easier.


Researchers at the University of Alberta in Edmonton, Canada have discovered that by combining helium with 40 per cent oxygen allowed patients with chronic obstructive pulmonary disease (COPD) to increase their exercise capacity by an average of 245 per cent. COPD is a disease of the lungs caused by smoking and includes the conditions of emphysema and chronic bronchitis.


This was the first study to demonstrate that helium-hyperoxia (40 per cent oxygen, 60 per cent helium) improves the exercise tolerance of COPD patients to a greater extent than oxygen alone, which is currently used for treating patients with this disorder. People with severe COPD typically struggle for every breath while exercising and any improvements that could be made to their ability to perform exercise could have significant clinical implications.


The results of the study were published recently in the American Journal of Respiratory Critical Care Medicine.


Patients with COPD have difficulty breathing out and often air is trapped in the lungs at the end of each breath; this has been shown to be one of the primary reasons for the shortness of breath experienced by these patients. Combining the helium and hyperoxia slows down the frequency of breathing while making the air easier to breathe. This combined effect reduces the amount of air trapped in the lungs during exercise.


"This means they don't have to work as hard to breathe and they are not so short of breath during exercise, which allows them to do more," said Dr. Neil Eves, lead author on the study. Eves conducted the study for his PhD dissertation at the University of Alberta.


In the study 10 clinically stable men with moderate to severe COPD were each given four different mixes of gases including room air, while they exercised. During each test they were monitored for exercise time, breathing capacity, work of breathing and symptoms of exertion. The best results were achieved with a mix of 40 per cent oxygen and 60 per cent helium.


The helium-hyperoxia mixture improved the exercise tolerance of the patients by 245 per cent compared with air (21 per cent oxygen, 79 per cent nitrogen), by 56 per cent compared with hyperoxia (40 per cent oxygen, 60 per cent nitrogen) and 116 per cent compared with a "normal" oxygen-helium gas (21 per cent oxygen, 79 per cent helium).


"If patients were to breathe helium-hyperoxia in a rehabilitation setting, they could potentially perform a lot more exercise, which may improve their exercise capacity, fitness level and as a result, quality of life," Eves said.
Researchers find substantial wind resource off Mid-Atlantic coast

The wind resource off the Mid-Atlantic coast could supply the energy needs of nine states from Massachusetts to North Carolina, plus the District of Columbia--with enough left over to support a 50 percent increase in future energy demand--according to a study by researchers at the University of Delaware and Stanford University.


Willett Kempton, Richard Garvine and Amardeep Dhanju at the University of Delaware and Mark Jacobson and Cristina Archer at Stanford, found that the wind over the Middle Atlantic Bight, the aquatic region from Cape Cod, Mass., to Cape Hatteras, N.C., could produce 330 gigawatts (GW) of average electrical power if thousands of wind turbines were installed off the coast.


The estimated power supply from offshore wind substantially exceeds the region's current energy use, which the scientists estimate at 185 gigawatts, from electricity, gasoline, fuel oil and natural gas sources.


Supplying the region's energy needs with offshore wind power would reduce carbon dioxide emissions by 68 percent and reduce greenhouse gases by 57 percent, according to the study.


The study marks the first empirical analysis in the United States of a large-scale region's potential offshore wind-energy supply using a model that links geophysics with wind-electric technology--and that defines where wind turbines at sea may be located in relation to water depth, geology and “exclusion zones” for bird flyways, shipping lanes and other uses.


The results are published in the Jan. 24 issue of Geophysical Research Letters, a peer-reviewed scientific journal produced by the American Geophysical Union, a nonprofit organization of geophysicists with more than 49,000 members in 140 countries.

Kempton, the UD professor of marine policy who led the study, has worked on several public opinion surveys about offshore wind power over the past three years, including a survey of Cape Cod residents, who largely have opposed a major wind farm proposed for their coastal area, and a more recent survey in Delaware that revealed strong support for offshore wind power as the next electricity source for the state.


“In doing our surveys and watching the public debate, we saw that no one had solid empirical data on the actual size of the offshore wind resource, and we felt this was important for policy decisions,” Kempton said.
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Kempton collaborated with an interdisciplinary team of scientists, including Garvine, who is a physical oceanographer and Maxwell P. and Mildred H. Harrington Professor of Marine Studies at UD, and Jacobson, a professor of civil and environmental engineering at Stanford. Archer, who recently completed her doctorate, and Dhanju, who is working on his doctorate, also carried out parts of the research. 


The Delaware Green Energy Fund, UD's College of Marine and Earth Studies, the Delaware Sea Grant College Program and the Global Climate and Energy Project at Stanford supported the study.

Estimating the wind power resource


The scientists began by developing a model of the lowest atmospheric layer over the ocean. Known as the “planetary boundary layer,” it extends vertically from the ocean surface to 3,000 meters (up to 9,842 feet) and is where strong, gusty winds occur due to friction between the atmosphere and the sea surface, solar heating and other factors. It provides the “fuel” for offshore wind turbines, which may stand up to 80 meters (262 feet) tall, with blades as long as 55 meters (180 feet).


The scientists examined current wind-turbine technologies to determine the depth of the water and the distance from shore the wind turbines could be located. They also defined “exclusion zones” where wind turbines could not be installed, such as major bird flyways, shipping lanes, chemical disposal sites, military restricted areas, borrow sites where sediments are removed for beach renourishment projects, and “visual space” from major tourist beaches.

This map shows the researchers' study area of the Middle Atlantic Bight with water depths indicated. Only wind turbines mounted to the seafloor were considered, to depths up to 100 meters (328 feet), as floating structures have not been developed or prototyped. The nine meteorological stations on buoys in the water provided data for the wind speed analysis.


To estimate the size of the wind power resource, the researchers needed to figure out the maximum number of wind turbines that could be erected and the region's average wind power. The spacing used between the hypothetical wind turbines was about one-half mile apart. At a closer spacing, Kempton said, upwind turbines will “steal” wind energy from downstream ones.


Anemometer readings from the nine NOAA weather buoys in the Middle Atlantic Bight were analyzed. To determine the average wind over the region, the scientists reviewed all the wind-speed data from the past 21 years from one of the buoys. The findings were then extrapolated to the height of the offshore wind turbines currently being manufactured in order to determine the average power output per unit. At the current 80-meter (262-foot) wind turbine height, the extrapolated wind speed of the mid-range buoy is 8.2 meters per second (18.3 miles per hour or 16 knots).

The scientists' estimate of the full-resource, average wind power output of 330 gigawatts over the Middle Atlantic Bight is based on the installation of 166,720 wind turbines, each generating up to 5 megawatts of power. The wind turbines would be located at varying distances from shore, out to 100 meters of water depth, over an ocean area spanning more than 50,000 square miles, from Cape Cod to Cape Hatteras.


In comparison to the oil and natural gas resources of the Atlantic Outer Continental Shelf--the submerged land that lies seaward from 3 miles offshore and is under federal jurisdiction--the researchers found that the shelf's reported energy sources would amount to only one-tenth of the wind resource and would be exhausted in 20 years.

Addressing wind power fluctuations and energy priorities


While 330 gigawatts is the average output of the entire offshore wind resource over the Mid-Atlantic Bight, the researchers note that offshore wind is not uniform and offer suggestions for addressing power fluctuations.


“Over a large area like this, the wind blows stronger at some times and places, weaker at others,” Kempton said.


To make wind power more uniform, the study shows that multiple sites could be connected through power lines to reduce the number of times of both maximum and minimum power. Changes in new and replacement energy-using devices, including automobiles, also could provide for greater power storage.


“Battery and plug-in hybrid automobiles, for example, have large storage that is unused when the car is parked,” Kempton said.


With a scientifically reliable estimate of the region's offshore wind power potential now in hand, how likely are we to actually install more than 100,000 wind turbines off the Mid-Atlantic coast?

Kempton said it's a matter of priority. “Today, market forces and incremental technology developments will gradually make offshore wind the least-cost power in more and more East Coast locations,” Kempton said. “On the other hand, if climate change becomes a much greater priority for the United States, our study shows how we could displace more than half the carbon dioxide emissions of the Mid-Atlantic area quickly, using existing technology.”


On the practicality of producing 166,720 wind turbines, co-author Richard Garvine noted, “the United States began producing 2,000 warplanes per year in 1939 for World War II, increased production each year, and, by 1946, had sent 257,000 aircraft into service.


“We did that in seven years, using 1940s technology,” he said.

More information on wind power is available from UD's Offshore Wind Power Group at [www.ocean.udel.edu/windpower/].  Article by Tracey Bryant
Lipid plays big role in embryonic development

Toni Baker


A little-known lipid plays a big role in helping us grow from a hollow sphere of stem cells into human beings, researchers have found.


They found that in the first few days of life, ceramide helps stem cells line up to form the primitive ectoderm from which embryonic tissues develop, says Dr. Erhard Bieberich, biochemist at the Medical College of Georgia.


Probably 90 percent of ceramide gathers at the top or apical end of these early stem cells, literally helping cells have direction. “We have cell polarity, an up and down, a head and foot of the cell, and that is what ceramide most likely regulates,” says Dr. Bieberich. “Cell polarity is absolutely essential for differentiation; otherwise you have a ball of cells, not organized tissue.”


In fact, we start out as a wad of cells, but within 24 hours, some cells die and others become part of the hollow sphere with an inner layer – the primitive ectoderm – that will further differentiate into an embryo, and an outer layer – the primitive endoderm – that sustains the embryo during development.


“Ceramide distributes to the apical end of the cell,” says Kannan Krishnamurthy, MCG graduate student and first author of the study published in the Feb. 2 issue of the Journal of Biological Chemistry. “In this case, the basal end, or lower end, is attached to the outer layer while the apical end points toward the sphere’s cavity.”


The series of images shows an embryoid body with ceramide, a malformed body with ceramide deleted and a healthy body when ceramide is restored.


Cells make ceramide, which researchers are finding has many different jobs in the developing and mature body. Like other lipids, it helps make up membranes throughout the body, it has an insulation role in the skin and it is a precursor for the protective coating of nerves, called myelin.


“There is more and more evidence that ceramide not only is a structural lipid but a messenger involved in signal transduction, in telling proteins what to do,” says Dr. Guanghu Wang, MCG research assistant scientist who shares first authorship.


In 2003, Dr. Bieberich and his colleagues reported ceramide teams up with the protein PAR-4 to eliminate useless cells in developing brains.


Now his team reports that ceramide plays a key role in establishing cell polarity by attracting proteins involved in polarity to the top of the cells then triggering a series of interactions between them.


When researchers inhibited ceramide production, polarity proteins didn’t gather at the top of cells, cells died and primitive ectoderm formation was impaired; all processes worked like a charm when ceramide was restored. [image: image12.png]




They plan to study what unknown roles ceramide may play in mature cells and if it plays a role in some cells losing their direction and becoming cancerous.


“There are conditions where a lot of cells die by what we call apoptosis and, in these cases, it could be that ceramide is elevated and that causes good cells to die,” says Dr. Bieberich. Ultraviolet radiation, says Mr. Krishnamurthy, is a good example of what may increase ceramide levels.


To study the quantity and location of ceramide, the researchers first developed an antibody that binds to it so it could be seen and counted. Previously, chemical studies have documented its presence but nothing more.


Longstanding collaborator Dr. Brian G. Condie, developmental neurobiologist at the University of Georgia in Athens, and Dr. Jeane Silva, MCG research coordinator, also are study co-authors.


The work was funded by the National Institutes of Health.
Physicists find way to 'see' extra dimensions

MADISON - Peering backward in time to an instant after the big bang, physicists at the University of Wisconsin-Madison have devised an approach that may help unlock the hidden shapes of alternate dimensions of the universe.


A new study demonstrates that the shapes of extra dimensions can be "seen" by deciphering their influence on cosmic energy released by the violent birth of the universe 13 billion years ago. The method, published today (Feb. 2) in Physical Review Letters, provides evidence that physicists can use experimental data to discern the nature of these elusive dimensions - the existence of which is a critical but as yet unproven element of string theory, the leading contender for a unified "theory of everything."


Scientists developed string theory, which proposes that everything in the universe is made of tiny, vibrating strings of energy, to encompass the physical principles of all objects from immense galaxies to subatomic particles. Though currently the front-runner to explain the framework of the cosmos, the theory remains, to date, untested.


The mathematics of string theory suggests that the world we know is not complete. In addition to our four familiar dimensions - three-dimensional space and time - string theory predicts the existence of six extra spatial dimensions, "hidden" dimensions curled in tiny geometric shapes at every single point in our universe.


Don't worry if you can't picture a 10-dimensional world. Our minds are accustomed to only three spatial dimensions and lack a frame of reference for the other six, says UW-Madison physicist Gary Shiu, who led the new study. Though scientists use computers to visualize what these six-dimensional geometries could look like (see image), no one really knows for sure what shape they take.


The new Wisconsin work may provide a long-sought foundation for measuring this previously immeasurable aspect of string theory.


According to string theory mathematics, the extra dimensions could adopt any of tens of thousands of possible shapes, each shape theoretically corresponding to its own universe with its own set of physical laws.


For our universe, "Nature picked one - and we want to know what that one looks like," explains Henry Tye, a physicist at Cornell University who was not involved in the new research.


Shiu says the many-dimensional shapes are far too small to see or measure through any usual means of observation, which makes testing this crucial aspect of string theory very difficult. "You can theorize anything, but you have to be able to show it with experiments," he says. "Now the problem is, how do we test it?"


He and graduate student Bret Underwood turned to the sky for inspiration.


Their approach is based on the idea that the six tiny dimensions had their strongest influence on the universe when it itself was a tiny speck of highly compressed matter and energy - that is, in the instant just after the big bang.


"Our idea was to go back in time and see what happened back then," says Shiu. "Of course, we couldn't really go back in time."


Lacking the requisite time machine, they used the next-best thing: a map of cosmic energy released from the big bang. The energy, captured by satellites such as NASA's Wilkinson Microwave Anisotropy Probe (WMAP), has persisted virtually unchanged for the last 13 billion years, making the energy map basically "a snapshot of the baby universe," Shiu says. The WMAP experiment is the successor to NASA's Cosmic Background Explorer (COBE) project, which garnered the 2006 Nobel Prize in physics.


Just as a shadow can give an idea of the shape of an object, the pattern of cosmic energy in the sky can give an indication of the shape of the other six dimensions present, Shiu explains.


To learn how to read telltale signs of the six-dimensional geometry from the cosmic map, they worked backward. Starting with two different types of mathematically simple geometries, called warped throats, they calculated the predicted energy map that would be seen in the universe described by each shape. When they compared the two maps, they found small but significant differences between them.


Their results show that specific patterns of cosmic energy can hold clues to the geometry of the six-dimensional shape - the first type of observable data to demonstrate such promise, says Tye.


Though the current data are not precise enough to compare their findings to our universe, upcoming experiments such as the European Space Agency's Planck satellite should have the sensitivity to detect subtle variations between different geometries, Shiu says.


"Our results with simple, well-understood shapes give proof of concept that the geometry of hidden dimensions can be deciphered from the pattern of cosmic energy," he says. "This provides a rare opportunity in which string theory can be tested."


Technological improvements to capture more detailed cosmic maps should help narrow down the possibilities and may allow scientists to crack the code of the cosmic energy map - and inch closer to identifying the single geometry that fits our universe.


The implications of such a possibility are profound, says Tye. "If this shape can be measured, it would also tell us that string theory is correct."
What makes a good leader -- the assertiveness quotient

New research shows that the best leaders employ just the right amount of assertiveness

WASHINGTON -- Organizational leaders who come across as low or high in assertiveness tend to be seen as less effective, according to a study coming out in the February issue of the Journal of Personality and Social Psychology, published by the American Psychological Association (APA). Leaders in the middle may have an "optimal" level of assertiveness, but there is plenty of company on the extremes. The research suggests that being seen as under- or over-assertive may be the most common weakness among aspiring leaders.


In a series of studies, Daniel Ames, PhD, a professor at Columbia Business School, and Francis Flynn, PhD, a professor at Stanford Graduate School of Business, asked workers for their views of colleagues’ leadership strengths and weaknesses. The most common strengths reported included conventional leadership traits like intelligence, self-discipline, and charisma. But the most common weaknesses reported revealed a surprising picture that was not just the reverse of strengths. Across several samples of leaders and potential leaders, Ames and Flynn found that assertiveness was by far the most frequently-mentioned problem, sometimes more than charisma, intelligence, and self-discipline combined.


One reason for this finding is that unlike charisma, which is usually problematic only when it’s lacking, potential leaders got assertiveness "wrong" in both directions. And in one of the studies examined, Ames and Flynn’s research team coded nearly a thousand comments given by coworkers about colleagues’ leadership behavior. The most common leadership adjective in the weakness comments was "assertive," twice as common as the runners-up such as "focused," "able," and "sure." Overall, more than half of the descriptions of weaknesses made clear references to assertiveness. Of these comments, 48 percent suggested too much assertiveness and the remainder described too little.


"Assertiveness dominated reports of leadership weaknesses, though it wasn’t nearly as common in colleagues’ comments about strengths. When leaders get assertiveness wrong, it’s glaring and obvious, but when they get it right, it seems to disappear," said Ames. "We say it’s like salt in a sauce: when there’s too much or too little, it’s hard to notice anything else, but when it’s just right, you notice the other flavors. No one compliments a sauce for being perfectly salted, and it’s just as unusual for a leader’s perfect touch with assertiveness to attract much notice."


After finding that assertiveness was such a widespread challenge for leaders, Ames and Flynn sought to understand what was driving the effect at both extremes. The answer: different reasons for failure at each end. "Aspiring leaders who are low in assertiveness can’t stand up for their interests, and they suffer by being ineffective at achieving goals and delivering results. On the other hand, people high in assertiveness are often insufferable. So, even though they may get their way, they’re chocking off relationships with the people around them. As time goes by, the social costs add up and start to undermine the results," Ames notes. "Most effective leaders push hard enough to get their way but not so hard that they can’t get along."


Ames and Flynn caution that their work does not suggest that the solution for leaders is to be moderately assertive all the time. Instead, they claim that leaders seen as moderately assertive may be better able to ratchet up their responses when called for and to tone down their behavior when necessary. Leaders stuck at the extremes of assertiveness may have a narrower repertoire of behavior.


While the idea that neither combative managers nor wallflowers make the best leaders may seem obvious, Ames and Flynn say many people are surprised when they learn that they’re seen by others as off base. "We often find that students and executives are unaware of how other people see their behavior. One reason is because people typically don’t get candid feedback on things like assertiveness," said Ames. "Who wants to tell the overbearing boss that he or she is a jerk?"
Pandemic flu may be only two mutations away

* 19:00 01 February 2007

* NewScientist.com news service

* Debora MacKenzie


The difference between a flu virus that kills millions, and one that kills only a few comes down to just two amino acid changes, researchers say.


The finding could allow scientists to stay one step ahead of an H5N1 flu pandemic by screening for the specific mutations that would enable it to spread.


A new study investigating the difference between the 1918 pandemic flu virus – which killed at least 50 million people – and a virus which kills but does not spread turned out to be two small mutations on the virus’s surface. Just two amino acids – the building blocks of protein – need to change on the virus’s surface in order to allow it to spread easily between people, the researchers found.


The discovery comes as H5N1 continues to kill. Indonesia this week declared a state of emergency, as it counted its 63rd death. Sub-Saharan Africa confirmed its first death, a 22 year old woman in Lagos, Nigeria.

Nose and throat


Haemagglutinin, the main surface protein on flu viruses, binds to sugars on cells in the nose and lungs; the virus then enters the cells and replicates. Bird flu prefers a sugar called 2,3-sialic acid. Flu adapted to mammals attaches better to 2,6-sialic acid. Mammals have the 2,3 sugar deep in their lungs, but 2,6 in the nose and throat.


H5N1 prefers 2,3. It had been thought that that was why it causes a devastating deep-lung infection in humans, but does not spread between people, because it does not bind and replicate in the nose.


Terrence Tumpey and colleagues at the US Centers of Disease Control in Atlanta, Georgia, US, found this was not how the 1918 virus worked. They reconstructed the virus, and changed one or two amino acids in its haemagglutinin. The combination of both of these changes transform the protein into the one found on the bird flu version of the 1918 virus.


They then gave the viruses to ferrets – animals that get flu in a way most similar to humans. The 1918 virus killed, and spread to other ferrets. One amino acid change, and it still killed, but spread poorly. Two changes, and it killed, but did not spread. Yet all the viruses replicated abundantly in the ferrets’ noses, showing that replication alone does not make a virus transmissible.

Sneeze alert


The unchanged 1918 virus binds to 2,6-sialic acid, while the ones altered by the researchers bound to 2,3. Apparently a virus that binds 2,3-sialic can nevertheless multiply in mammals’ noses after all, a finding echoed last month by scientists in Hong Kong, who found H5N1 replicates well in human nasal cells with no 2,3 sugars.


What a virus needs to spread, the CDC team concluded, is an ability to bind 2,6 sugars, whether or not it needs this to replicate. What this binding does do is not clear. One clue, they speculate, is that ferrets with non-contagious viruses – H5N1, or mutant 1918 – do not sneeze. Contagious ferrets do.


“The cells with 2,3-sialic acid receptors have been associated with the bronchial mucins,” Tumpey told New Scientist. This viscous secretion might inhibit these viruses, and prevent the irritation that causes sneezing, which “may contribute to the spread of influenza, at least in ferrets”.


But what is important is what this tells us about how the next pandemic might begin. The same mutations that made the 1918 flu contagious will not apply to H5N1, as it has a different haemagglutinin. However, the CDC results suggest finding out what mutations make H5N1 bind to 2,6-sialic, as those could make it contagious. We could then watch for those mutations to spot an emerging pandemic early.
Yaws makes a comeback


You've probably never heard of it, but yaws - a crippling disease that largely disappeared with the arrival of antibiotics - is making a comeback. Spread by casual contact, the chronic skin condition is caused by a bacterium similar to that behind syphilis. It begins as pustules and progresses to gross bone deformities. It can be cured with a long-acting penicillin shot.


Between 1950 and 1970, a World Health Organization-led programme treated 50 million people in 46 countries, cutting yaws cases by 95 per cent. However, in the 1970s, the final stages of the eradication scheme were handed over to local health authorities and - in the absence of dedicated teams - the disease rebounded, with half a million new cases diagnosed in south-east Asia and west Africa since then.


Now the WHO wants it gone from Asia by 2012, and is considering a revival of its 1950s-style worldwide eradication plan.


Coincidentally, the WHO's polio programme is also facing scrutiny, as it too approaches eradication of the disease. Later this month, experts will decide whether to maintain the polio-specific eradication drive, or switch to a more generalised approach. 

