Were the first stars dark?

Study: Dark matter in newborn universe doused earliest stars

"Dark star crashes, pouring its light into ashes” – The Grateful Dead, 1967.
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Dec. 3, 2007 – Perhaps the first stars in the newborn universe did not shine, but instead were invisible "dark stars” 400 to 200,000 times wider than the sun and powered by the annihilation of mysterious dark matter, a University of Utah study concludes.


The study – to be published next month in the journal Physical Review Letters – calculated how the birth of the first stars almost 13 billion years ago might have been influenced by the presence of dark matter – the unseen, yet-unidentified stuff that scientists believe makes up most matter in the universe.


The findings "drastically alter the current theoretical framework for the formation of the first stars,” says study author and astrophysicist Paolo Gondolo, associate professor of physics at the University of Utah.


It is conceivable that gigantic dark stars may exist today, and although they do not emit visible light, they could be detected because they should spew gamma rays, neutrinos and antimatter and be associated with clouds of cold, molecular hydrogen gas that normally wouldn’t harbor such energetic particles, he adds.
This artist's conception shows what an invisible "dark star" might look like when viewed in infrared light that it emits as heat. The core is enveloped by clouds of hydrogen and helium gas. A new University of Utah study suggests the first stars in the universe did not shine, but may have been dark stars.  University of Utah

"Without detailed simulations, we cannot pinpoint the further evolution of dark stars,” Gondolo says. "They could last months. They could last 600 million years. Or they could last billions of years and still be around. We have to search for them.”


He conducted the study with astrophysicist Katherine Freese of the University of Michigan, Ann Arbor, and graduate student Douglas Spolyar of the University of California, Santa Cruz.


Gondolo says he wanted to call the new, theoretical kind of invisible star a "brown giant” – similar to the dim but smaller, Jupiter-sized stars known as "brown dwarfs.” But he says his co-authors insisted on calling them "dark stars,” after the song "Dark Star” first played in 1967 by the revered rock band The Grateful Dead.


"It’s catchier,” Gondolo acknowledges.

Dark Matter, the Big Bang and the First Stars


Gondolo says some studies have considered the role of dark matter in the evolution of the early universe, but until now, not in the formation of the first stars.


Scientists know dark matter exists because galaxies rotate faster than can be explained by the visible matter within them. Also, observations by satellites, balloons and telescopes have led to the estimate that all the visible matter represents only 4 percent of the universe, which also is made of 23 percent dark matter and 73 percent "dark energy” – a yet-unknown force helping the universe expand, Gondolo says.


WIMPS – or weakly interacting massive particles – are among the main candidates for dark matter. Gondolo says "neutralinos” are a type of WIMP that must exist under particle physics theories that seek to explain the origin of mass in the universe.


Scientists generally believe that the universe came into being 13 billion years ago in a sudden expansion or "inflation” of time and space known as the "big bang.”


The afterglow of that explosion – cosmic microwave background radiation – developed small fluctuations in temperature that caused some of the earliest matter to begin clumping together, a process accelerated by gravity and that produced the first stars and galaxies. The matter was mostly dark matter but also included normal matter in the form of hydrogen and helium gas.


The conventional theory of how the first stars were born holds that as hydrogen and helium atoms clumped and swirled together in proto-stellar clouds, they began to cool, making the cloud shrink and become denser. The cooling and shrinking of the embryonic star continues until the fusion of hydrogen into helium begins, igniting the fusion engine that burns in our sun and other stars.
How ‘Twinkle, Twinkle Little Star’ Got Snuffed


For the new study, the astrophysicists calculated how dark matter would have affected the temperature and density of gas that clumped together to form the first stars.


The findings suggest that dark matter neutralinos interacted so they "annihilated” each other, producing subatomic particles called quarks and their antimatter counterparts, antiquarks. That generated heat. As a proto-stellar cloud of hydrogen and helium tried to cool and shrink, the dark matter would keep it hot and large, preventing fusion from igniting the star.


"The heating can counteract the cooling, and so the star stops contracting for a while, forming a dark star,” some 80 million to 100 million years after the big bang, says Gondolo. "This is our main result.”


Dark stars would contain mostly normal matter – mostly in the form of hydrogen molecules and helium – but they would be vastly larger and "fluffier” than the sun and other stars, he adds. They would have glowed infrared, which is heat.


"They are much bigger than the sun,” Gondolo says, with diameters ranging from about 4 astronomical units (372 million miles, or four times the average distance between the sun and Earth) to 2,000 astronomical units – big enough to swallow 15,000 solar systems like our own.


The quarks and antiquarks produced within the dark star would, in turn, generate descendant particles including gamma rays, neutrinos and antimatter such as positrons and antiprotons, Gondolo says.


"With your bare eyes, you can’t see a dark star. But the radiation would fry you.”

Implications of Dark Stars


Gondolo says dark stars have some important implications for astrophysics:

-- They represent a new phase in the evolution of stars.

-- Their possible existence could aid the search to find and identify dark matter. Gamma rays, neutrinos and antimatter have characteristic energy signatures if they come from dark matter.

-- They could improve understanding of how heavy elements formed. The first stars supposedly were the cradle of elements as heavy or heavier than carbon, producing them via nuclear fusion. But if dark stars existed and did not later evolve into normal stars, they didn’t make carbon. "Maybe carbon came from other stars” – perhaps conventional stars that formed where there was no dark matter nearby, Gondolo says.

-- Dark stars may explain why black holes – collapsed stars so dense that not even light escapes – formed much faster than expected. Gondolo says black holes existed only a few hundred million years after the big bang, yet current theories say they took longer to form. "These dark stars may help. They could collapse into black holes very early because they are very short-lived and formed when the universe was young, at least in one scenario.”


Another possibility is that dark stars lasted quite a while but eventually turned into conventional stars. Gondolo and colleagues, however, argue the gas cooling and dark matter heating within a dark star can remain in balance, allowing dark stars to survive, but that depends on certain assumptions about the mass of neutralinos.


"We don’t know how long they last, so we speculate. It depends very sensitively on the parameters of the model.”
Red alert: Wild strawberries may reduce cancer risk

7 wild strawberry types identified as tasty new 'super foods'

Beltsville, MD --- We've all seen the term "super food" used to describe those nutrition-loaded edibles that promote health and discourage disease. Powerhouse foods high in antioxidants and phytochemicals that block the development of cancer cells have been touted as nature's way to fight off the potentially devastating disease. 
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When it comes to familiar super foods, strawberries rank among the best. These tasty red berries are known to be a significant source of vitamin C, a natural antioxidant that attracts and neutralizes free radicals—those invasive, highly reactive molecules that damage the body's natural cancer fighting cells. Many scientists believe that antioxidants can prevent cellular and tissue damage in the human body.


Dr. Shiow Y. Wang, a plant physiologist and biochemist at the U. S. Department of Agriculture's Agricultural Research Service, led a recent study that investigated the antioxidant capacity and anticancer activity of multiple species of wild strawberries. According to Dr. Wang, "antioxidants are natural plant chemicals that play an important role in promoting human health. While we have known that wild strawberries are a good source for obtaining desirable traits to be used in breeding programs, little information was available on antioxidant activities and their inhibitory effects on the growth of cancer cells in specific species of wild strawberries."
Seven types of wild strawberries, Fragaria virginiana, contain higher antioxidant levels and more potential to reduce cancer risk. Kim Lewers

The study published in the Journal of the American Society for Horticultural Science found that antioxidant capacity and anti-cancer activity vary greatly among different types of wild strawberries. Researchers discovered seven types of wild strawberries that contain higher antioxidant levels and more potential to reduce cancer risk. "These seven types may be especially useful in developing cultivars with greater anticancer potential. They showed significantly greater anti-proliferation effects than other genotypes we tested", stated Dr. Wang.


Results of the research study will be valuable to scientists, fruit breeders, and produce growers interested in producing berries that are high in antioxidants. Varieties of the "super seven" strawberries may soon become available in local markets in the U.S., giving consumers a sweet new way to fight cancer.

The complete study and abstract are available on the ASHS Journal of the American Society for Horticultural Science electronic journal web site: http://journal.ashspublications.org/cgi/content/abstract/132/5/647/
'Smart' flower bulbs pull themselves to deeper ground

Bulbs dig deep in search of best growing conditions
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ITHACA, NY -- Confused about the right planting depth for flower bulbs? Trust the bulbs! Researchers have discovered that some flower bulbs are actually "smart" enough to adjust themselves to the right planting depth. A recent study published in the Journal of the American Society for Horticultural Science proved that bulbs can adjust their planting position by moving deeper into the ground, apparently in search of moister, more conducive growing conditions. 


According to Dr. A. Carl Leopold, William H. Crocker Scientist Emeritus at The Boyce Thompson Institute for Plant Research at Cornell University, when gardeners plant tulips or lilies too shallowly in their gardens, the bulbs will respond to the shallow conditions by literally "pulling" themselves down into deeper ground. "One doesn't think of plants moving, and especially moving down into the ground, but our research proved that this movement occurs.", explained Leopold.


Leopold and the late Dr. Modecai Jaffe had studied plants for decades, but had never focused on bulb movement in soil. The duo was interested in working on the physiology of "contractile roots", or those roots that are responsible for bulbs' movement. Explained Leopold, "Negative growth is very rare in plants, and the sort of contractile proteins that are so well known to drive contraction in animal muscles do not occur in plants. We selected this work as a divergence from the usual studies of growth, and introduced the idea of contraction." He added that hundreds of books have been written about plant root growth, but none mention this phenomenon of negative growth.
Mature mother bulb before and after root development. Note a bulblet formed on a scale of the middle bulb. On the right is a single bulblet with a contractile root.  A. Carl Leopold

The study focused on the "Nelly White" variety of Easter lily. Contractile roots were found to respond to light signals perceived by the bulb. Exposure to certain types of blue light forced new contractile roots to be formed on the bulbs and helped initiate the remarkable bulb movement.


Further explaining the study, Leopold noted that "contraction is evidenced by a formation of epidermal wrinkles, starting at the base of the root and advancing toward the root tip. The movement function occurs in shallowly planted materials, is lessened at deeper locations, and ceases at a vermiculite depth of 15 centimeters. Movement of the bulb in the soil is achieved by a hydraulic shift in cortical cells. Root contraction is stimulated by light."


The research team documented that perception of the light stimulus occurred in the bulblet or the subtending leaf. They also found that responsiveness to light faded as the roots aged. Experiments with light of different wavelengths indicated that the contraction response was triggered most often by blue light, and that blue light was the most effective in stimulating movement, suggesting the presence of a blue-absorbing pigment in the lily bulbs. The signal for contraction moved from the bulbs down into the roots, but the roots themselves did not respond to the light. The deeper the bulbs were planted, the less they formed contractile roots.


Summarizing the team's research, Leopold said that many plants have the ability to move down into soil—either to establish a more protected or stable location as in the case of many bulbs and tubers, or to provide stability for the plant. Bulbs "know" how to move down where environmental conditions are more constant.

Leopold mused, "I have some lily bulbs that were in the ground for nearly a decade, and I was astonished to find the bulbs moved themselves over a foot into the ground!". The research findings may help commercial and amateur gardeners in their quest for more effective bulb planting and growing techniques.

The complete study and abstract are available on the ASHS Journal of the American Society for Horticultural Science electronic journal web site: http://journal.ashspublications.org/cgi/content/abstract/132/5/575/
Purified bacterial extract sprayed into lungs ramps up innate immune system

Providing powerful protection from inhaled deadly pathogens
Washington, D.C. -- A purified extract prepared from a common microbe and delivered to the lungs of laboratory mice in a spray set off a healthy immune response and provided powerful protection against all four major classes of pathogens including those responsible for anthrax and bubonic plague, according to a presentation at the American Society for Cell Biology’s 47th Annual Meeting.


In addition, when the researchers exposed another group of mice to an aerosol of live Streptococcus pneumoniae, the only animals that survived were the ones that had been pre-treated with the spray. A total of 83 percent of these mice survived. None of the untreated animals lived.


The researchers at the M.D. Anderson Cancer Center in Houston developed the spray from a purified extract of the common coccobacillus named Haemophilus influenzae, the cause of ear and sinus infections in human children.


Their "aerosolized lung innate immune stimulant,” as the scientists have named the spray treatment, could benefit immune-compromised patients with cancer, HIV or other diseases as well as emergency workers and the general public facing uncommon threats like an aerosolized bioterror attack or a spreading respiratory epidemic.


According to Brenton Scott who with his postdoctoral advisor, Burton Dickey, developed the spray, the treatment works best if administered four to 24 hours before exposure. Nearly all mice survived when treated before exposure to lethal doses of anthrax, influenza, and the dangerous mold, Aspergillus. But, the treatment also has some benefit when given after exposure. Effectiveness declines over time but seems to last up to five days after a single dose.


The researchers report that protection by stimulant is associated with rapid pathogen killing in the airways, does not depend on recruitment of other immune defense cells such as neutrophils, and correlates with increased levels of antimicrobial polypeptides in the lung lining fluid. The host response is localized to the airways, and safety studies indicate that the treatment causes minimal side effects, even with repeated doses.


Preclinical testing is being completed, and clinical trials are being designed.


In tests on mice, the stimulant was protective against all four major classes of pathogens (Gram-positive and Gram-negative bacteria, fungi, and viruses), including the Class A bioterror agents Bacillus anthracis (anthrax), F. tularensis (tularemia) and Yersinia pestis (bubonic plague).
Tethered to chip, energy supply that drives sperm could power 'nanobot'

Presented at American Society for Cell Biology annual meeting

Washington, D.C. -- The biological pathway that powers sperm to swim long distances could be harnessed to nanotech devices, releasing drugs or performing mechanical functions inside the body, according to a presentation at the American Society for Cell Biology’s 47th Annual meeting.


The work by researchers at Cornell’s Baker Institute of Animal Health may be the first demonstration of how multistep biological pathways can be assembled and function on a human-made device.


Mammalian sperm have to delivery energy to the long, thin, whip-like tails that power their swimming. Sperm meet the challenge, in part, by onsite power generation, modifying the enzymes of glycolysis so that they can attach themselves to a solid structure running the major length of the sperm tail. From that secure perch, glycolytic enzymes convert sugar into ATP, supplying energy all along the sperm’s bending and flexing tail.


Chinatsu Mukai, Alex Travis, and others at Cornell’s College of Veterinary Science looked at the early steps in the glycolysis pathway to see if they could move it from the thin "fibrous sheath” that covers the sperm tail to a solid inorganic substitute—a nickel-NTA (nitrilotriacetic acid) chip.


First, the researchers replaced the sperm-specific targeting domain of hexokinase, the first enzyme of glycolysis, with a tag that binds to a special gold surface. Even when tethered, the enzyme remained functional. Next they tagged the second enzyme in the pathway, glucose-6-phosphate isomerase. This too was active when tethered. With both attached to the same support, the enzymes acted in series with the product of the first reaction serving as substrate for the second.


These are only the first steps in reproducing the full glycolytic pathway on an inorganic support, say Mukai and Travis. Mukai and Travis suggest that their work serves as proof of principle that the organization of the glycolytic pathway in sperm might provide a natural engineering solution of how to produce ATP locally on nano devices.
Simple two-in-one test signals high risk after a heart attack

Problems in both the nervous system and the heart’s electrical system spell trouble


Everyone loves a two-fer, but a two-in-one heart test that has the potential to save lives is the real deal. According to new research, pairing two findings from one simple test makes it significantly more likely that doctors will identify patients who face the greatest risk after a heart attack.


The research, which appears in the December 11, 2007, issue of the Journal of the American College of Cardiology (JACC), found that by examining both the nervous system and the heart’s electrical system, cardiologists could better identify which patients were at highest risk of cardiac arrest or death, even years after a heart attack.


"This is important because past studies, focusing on a single test, failed to identify most people at risk,” said Derek V. Exner, M.D., M.P.H., a heart rhythm specialist and an associate professor at the University of Calgary’s Libin Cardiovascular Institute of Alberta, in Canada. "We developed a simple method of identifying approximately twice as many people at risk. That means we can potentially save more lives.”


The REFINE study—formally named the Risk Estimation Following Infarction, Noninvasive Evaluation—assessed two factors critical to the development of serious cardiac arrhythmias. An electrical system that has been damaged by a heart attack sets the stage for serious disturbances in the heart’s rhythm. At the same time, a nervous system that’s on high alert, even without a patient realizing it, makes it more likely that a serious arrhythmia will take hold and progress to cardiac arrest and death.


For the study, Dr. Exner and his colleagues enrolled 322 patients who had suffered a heart attack and had at least a mild abnormality in the heart’s pumping ability. Within 2 to 4 weeks of the heart attack, and again at 10 to 14 weeks, they performed a variety of tests to measure the status of both the nervous system and the heart’s electrical system. They then tracked patients for an average of nearly four years.


Having patients wear a heart monitor for 18 to 24 hours as they went about their daily activities turned out to be both a simple and effective way to identify high-risk patients. Using the all-day electrocardiogram, researchers analyzed the heart’s electrical system by looking for T-wave alternans (TWA), an abnormality in the heart’s rhythm so subtle it must be detected by a computer. Researchers also analyzed the electrocardiogram for evidence that the nervous system was on high alert by looking for abnormalities in "heart rate turbulence” (HRT), a measure of the heart’s ability to adapt to change.


Early after a heart attack, TWA and impaired HRT were not accurate warning signs of future risk. At the 10- to 14-week mark, however, TWA and impaired HRT clearly identified patients at increased risk—and they were particularly powerful when used in combination. The 20 percent of patients who had both TWA and impaired HRT on the all-day heart monitor and, in addition, had a persistent abnormality in the heart’s pumping ability, faced more than six times the risk of cardiac arrest or death during follow-up when compared to other patients in the study.


Using an exercise test to detect TWA was also effective, but not as simple and efficient as using the all-day heart monitor to look for both impaired HRT and TWA at the same time.


Studies that are expected to begin in 2008 will evaluate whether an implantable cardioverter-defibrillator (ICD) can save the lives of patients with abnormalities in both the nervous system and the heart’s electrical system. Until then, those at highest risk should receive intensive follow-up, Dr. Exner said.


"The outlook is good for most heart attack survivors. However, the one in five patients in our study who had abnormal tests were at high risk of serious problems,” he said. "Close follow-up with a physician and the use of medications known to be beneficial after a heart attack—aspirin, beta blockers, ACE inhibitors, and statins—are very strongly recommended.”
A really inconvenient truth: Divorce is not green
EAST LANSING, Mich. — The data are in. Divorce is bad for the environment.


A novel study that links divorce with the environment shows a global trend of soaring divorce rates has created more households with fewer people, has taken up more space and has gobbled up more energy and water. The findings of Jianguo "Jack” Liu and Eunice Yu at Michigan State University are published in this week’s online edition of the Proceedings of the National Academy of Sciences.


A statistical remedy: Fall back in love. Cohabitation means less urban sprawl and softens the environmental hit.


"Not only the United States, but also other countries, including developing countries such as China and places with strict religious policies regarding divorce, are having more divorced households,” Liu said. "The consequent increases in consumption of water and energy and using more space are being seen everywhere.”


Liu and his research assistant Yu started with the obvious – that divorce rates across the globe are on the rise. Housing units, even if they now have few people in them, require resources to construct them and take up space. They require fuel to heat and cool. A refrigerator uses roughly the same amount of energy whether it belongs to a family of four or a family of two.


When they calculated the cost in terms of increased utilities and unused housing space per capita, they discovered that divorce tosses out economy of scale. Among the findings:
 * In the United States alone in 2005, divorced households used 73 billion kilowatt-hours of electricity and 627 billion gallons of water that could have been saved had household size remained the same as that of married households. Thirty-eight million extra rooms were needed with associated costs for heating and lighting.
 * In the United States and 11 other countries such as Brazil, Costa Rica, Ecuador, Greece, Mexico and South Africa between 1998 and 2002, if divorced households had combined to have the same average household size as married households, there could have been 7.4 million fewer households in these countries. 
 * The numbers of divorced households in these countries ranged from 40,000 in Costa Rica to almost 16 million in the United States around 2000.
 * The number of rooms per person in divorced households was 33 percent to 95 percent greater than in married households.


To track what happens when divorced people returned to married life, the study compared married households with households that had weathered marriage, divorce and remarriage. The results: The environmental footprint shrunk back to that of consistently married households.


Liu, a University Distinguished Professor of fisheries and wildlife and Rachel Carson Chair in Ecological Sustainability at MSU’s Center for Systems Integration and Sustainability, has spent more than two decades integrating ecology with social sciences to understand the complex interrelationships between nature and humans and how those interactions affect the environment and biodiversity. Liu and Yu began to discuss this research project when Yu was a high school student.


This new work also acknowledges that divorce is not the only lifestyle trend changing family living structures – the demise of multigenerational households, people remaining single longer are examples.


"People’s first reaction to this research is surprise, and then it seems simple,” Liu said. "But a lot of things become simple after research is done. Our challenges were to connect the dots and quantify their relationships. People have been talking about how to protect the environment and combat climate change, but divorce is an overlooked factor that needs to be considered.”


The research, Liu said, shows that environmental policy is more complex than one single solution. Governments across the world may need to start factoring in divorce when examining environmental policy, Liu said.


"Solutions are beyond a single idea,” Liu said. "Consider the production of biofuel. Biofuel is made from plants, which also require water and space. We’re showing divorce has significant competition for that water and space. On the other hand, more divorce demands more energy. This creates a challenging dilemma and requires more creative solutions.”
Young chimps top adult humans in numerical memory


Young chimpanzees have an "extraordinary” ability to remember numerals that is superior to that of human adults, researchers report in the December 4th issue of Current Biology, a publication of Cell Press.


"There are still many people, including many biologists, who believe that humans are superior to chimpanzees in all cognitive functions,” said Tetsuro Matsuzawa of Kyoto University. "No one can imagine that chimpanzees—young chimpanzees at the age of five—have a better performance in a memory task than humans. Here we show for the first time that young chimpanzees have an extraordinary working memory capability for numerical recollection—better than that of human adults tested in the same apparatus, following the same procedure.”


Chimpanzee memory has been extensively studied, the researchers said. The general assumption is that, as with many other cognitive functions, it is inferior to that of humans. However, some data have suggested that, in some circumstances, chimpanzee memory may indeed be superior to human memory.


In the current study, the researchers tested three pairs of mother and infant chimpanzees (all of which had already learned the ascending order of Arabic numerals from 1 to 9) against university students in a memory task of numerals. One of the mothers, named Ai, was the first chimpanzee who learned to use Arabic numerals to label sets of real-life objects with the appropriate number.


In the new test, the chimps or humans were briefly presented with various numerals from 1 to 9 on a touch-screen monitor. Those numbers were then replaced with blank squares, and the test subject had to remember which numeral appeared in which location and touch the squares in the appropriate order.


The young chimpanzees could grasp many numerals at a glance, with no change in performance as the hold duration—the amount of time that the numbers remained on the screen—was varied, the researchers found. In general, the performance of the three young chimpanzees was better than that of their mothers. Likewise, adult humans were slower than all of the three young chimpanzees in their response. For human subjects, they showed that the percentage of correct trials also declined as a function of the hold duration—the shorter the duration became, the worse their accuracy was.


Matsuzawa said the chimps’ memory ability is reminiscent of "eidetic imagery,” a special ability to retain a detailed and accurate image of a complex scene or pattern. Such a "photographic memory” is known to be present in some normal human children, and then the ability declines with the age, he added.


The researchers said they believe that the young chimps’ newfound ability to top humans in the numerical memory task is "just a part of the very flexible intelligence of young chimpanzees.”
Study suggests honey may help relieve children's cough, improve sleep during colds


A single dose of buckwheat honey before bedtime provided the greatest relief from cough and sleep difficulty compared with no treatment and an over-the-counter cough medicine in children with upper respiratory tract infections, according to a report in the December issue of Archives of Pediatrics & Adolescent Medicine, one of the JAMA/Archives journals.


"Cough is the reason for nearly 3 percent of all outpatient visits in the United States, more than any other symptom, and it most commonly occurs in conjunction with an upper respiratory tract infection,” the authors write as background information in the article. Cough is usually more bothersome at night because it disrupts sleep. Although unsupported by the American Academy of Pediatrics or the American College of Chest Physicians, dextromethorphan is the most commonly used over-the-counter remedy for children’s cough. "In many cultures, alternative remedies such as honey are used to treat upper respiratory tract infection symptoms including cough.”


Ian M. Paul, M.D., M.Sc., and colleagues at Penn State College of Medicine, Hershey, conducted a study involving 105 children age 2 to 18 with upper respiratory tract infections who were sick for seven days or less and experienced symptoms during the night. Thirty-five children were randomly assigned to receive an age-appropriate dose of honey, 33 to receive dextromethorphan and 37 to receive no treatment for one night within 30 minutes of bedtime. The children’s parents were asked to complete a survey assessing their child’s cough and sleep difficulty the night before their assigned treatment and then again the night after treatment.


Honey was found to yield the greatest improvement followed by dextromethorphan, while no treatment showed the least improvement in cough frequency, cough severity, cough bothersome to child, child’s sleep and parent’s sleep. "In paired comparisons, honey was significantly superior to no treatment for cough frequency and the combined score, but dextromethorphan was not better than no treatment for any outcome,” the authors write. "Comparison of honey with dextromethorphan revealed no significant differences.”

"While our findings and the absence of contemporary studies supporting the use of dextromethorphan continue to question its effectiveness for the treatment of cough associated with upper respiratory tract infections, we have now provided evidence supporting honey, which is generally regarded as safe for children older than 1 year, as an alternative,” the authors conclude. "While additional studies to confirm our findings should be encouraged, each clinician should consider the findings for honey, the absence of such published findings for dextromethorphan and the potential for adverse effects and cumulative costs associated with the use of dextromethorphan when recommending treatments for families.”

-----

(Arch Pediatr Adolesc Med. 2007;161(12):1140-1146. Available pre-embargo to the media at www.jamamedia.org.)

Editor’s Note: This work was supported by an unrestricted research grant from the National Honey Board, an industry-funded agency of the U.S. Department of Agriculture. Please see the article for additional information, including other authors, author contributions and affiliations, financial disclosures, funding and support, etc.
Einstein researchers find that a commonly found contaminant may harm nursing infants
(BRONX, NY) -- Scientists at the Albert Einstein College of Medicine of Yeshiva University have shown that perchlorate—an industrial pollutant linked to thyroid ailments—is actively concentrated in breast milk. Their findings suggest that perchlorate contamination of drinking water may pose a greater health risk than previously realized. The study appears in the December 3-7 advance online issue of the Proceedings of the National Academy of Sciences.


For decades, millions of Americans have been exposed to perchlorate through contamination of their local water supplies. The U.S. Environmental Protection Agency has so far identified 75 perchlorate releases in 22 states, primarily California and states in the Southwest. Perchlorate is known to interfere with the ability of the thyroid, mammary glands and certain other tissues to absorb iodide from the bloodstream.


"Our study suggests that high levels of perchlorate may pose a particular risk to infants,” says Dr. Nancy Carrasco, senior author of the study and professor of molecular pharmacology at Einstein. "Nursing mothers exposed to high levels of perchlorate in drinking water may not only provide less iodide to their babies, but their milk may actually pass on perchlorate, which could further deprive the infants’ thyroid glands of iodide. The thyroid requires iodide to synthesize the hormones T3 and T4 that are essential for normal development of the central nervous system. Babies who don’t make enough of these thyroid hormones may become mentally impaired.”


Iodide is relatively scarce in the diet, and tissues that need to accumulate it—the breast and thyroid in particular—are equipped with a cell-surface protein called NIS (sodium/iodide symporter) that actively pulls iodide from the bloodstream and into the cells. NIS was first identified and cloned by Dr. Carrasco’s team in 1996. In the current study, Dr. Carrasco and her colleagues injected female rats with perchlorate and then extracted the animals’ breast milk and tested it on cells that express NIS. The milk inhibited iodide transport in NIS-expressing cells, indicating that perchlorate had become concentrated in the milk.


"We found that the same protein—NIS—that actively recruits iodide into cells does the same thing for perchlorate,” says Dr. Carrasco. "In fact, NIS has a higher affinity for perchlorate than it does for iodide, which certainly heightens the risk posed by this contaminant.”
Researchers discover possible markers for mental illness

COLUMBUS, Ohio – Researchers have discovered natural genetic differences that might help predict the most effective antipsychotic drugs for particular patients with mental disorders such as schizophrenia, Parkinson’s and drug addiction.


They found the differences in the gene for a molecule called the dopamine D2 receptor (DRD2), a protein present on brain cells that are sensitive to the neurotransmitter dopamine.


The receptor is known to play a key role in memory and in a variety of mental illnesses. Most antipsychotic drugs work at least in part by blocking this protein, but scientists don’t yet understand how this helps patients. Nor can they explain why some people respond well to certain antipsychotic drugs and others respond poorly.


"Our study shows that these differences affect normal brain activity and memory processing, and therefore may also be important in mental illness,” says principal investigator Wolfgang Sadee, program director in pharmacogenomics at the Ohio State University Medical Center.


The findings could lead to tests that will enable doctors to match patients with certain mental illnesses to the most effective therapy, something they cannot do now.


The study was done in collaboration with Professor Alessandro Bertolino, University of Bari, Italy, who performed the clinical research. It is published online in the Proceedings of the National Academy of Sciences.


"Identifying these predictive markers is important because antipsychotic drugs are effective in only a portion of patients upon first treatment, and it takes a month or more to establish their efficacy,” says Sadee, who is also a professor of psychiatry and chair of the department of pharmacology.


"During this time, irreparable damage can result if the wrong antipsychotic is given to a patient.”


Sadee notes that the D2 receptor gene has been implicated in mental illness for some time, but that a variety of clinical studies have failed to consistently link variations in the gene to disease.


These findings may change that.


For this study, Sadee and his colleagues analyzed 68 autopsy samples of normal human brain tissue. For each case, the researchers measured and compared the amount of messenger RNA made by each of the two copies of the DRD2 gene. Messenger RNA is a molecule made when a gene is involved in making its protein.


In 15 of the 68 cases, the relative amounts of messenger RNA made by one gene in the pair was strikingly different from the amount made by the other. The disparity was a clue that something was different between the genes.


Comparisons of these DRD2 genes to the rest revealed three small differences in the DNA called single-nucleotide polymorphisms, or SNPs (pronounced ‘snips’).


SNPs are tiny natural variations between individuals that occur at certain positions in genes, providing landmarks in the genome.


SNPs often have no effect on the function of the gene or its protein, but, in this case, laboratory experiments showed that particular changes in two of the SNPs alters how the messenger RNA for DRD2 is processed.


That, in turn, changed the relative amounts of two variants of the protein that are made by the gene.


"The two variants of DRD2 have distinct functions, facilitating or inhibiting dopaminergic transmission, so that a change in their ratios is potentially critical,” Sadee says. "We believed that this change would enhance dopamine activity in the brain.”


The researchers then tested this hypothesis in normal human volunteers who took simple memory performance tests. The participants’ brain activity was monitored during the testing by functional magnetic resonance imaging (fMRI).


The results showed that volunteers with the two variant SNPs had significantly more brain activity than the usual SNPs for the same memory task.


"Their brain needed to ‘work’ more to get the same result,” Sadee says. The two SNPs were also associated with reduced memory performance and attentional control.


Sadee and his colleagues are now testing the relevance of the SNP markers in patients with schizophrenia and in patients with cocaine addiction.
'Mini-transplant' patients' outcomes similar using related and unrelated donor cells

SEATTLE – People who undergo nonmyeloablative stem-cell transplants, or "mini transplants,” for leukemia, lymphoma and other blood cancers have comparable outcomes regardless of whether they receive tissue-matched stem cells from a related or unrelated donor, according to new findings by researchers at Fred Hutchinson Cancer Research Center.


The research by Marco Mielcarek, M.D., and colleagues in the Hutchinson Center’s Clinical Research Division appear in the December issue of the journal Biology of Blood and Marrow Transplantation.


"The main message for referring physicians is that if the patient is a candidate for a nonmyeloablative, or mini, transplant but does not have a suitable related donor, the transplant should not be delayed provided a matched unrelated donor is available,” said Mielcarek, the lead author of the paper.


This is a significant finding because historically, "standard” (myeloablative) stem-cell transplants from unrelated matched donors have been associated with increased risk of non-relapse mortality and decreased overall survival compared to transplants from matched related donors. Only 30 percent of patients with hematologic malignancies who might benefit from a stem-cell transplant have a matched related donor.


The combination of immunosuppressive drugs and the unique biology of the mini transplant may be the reasons behind the research results, Mielcarek said.


The Hutchinson Center’s pioneering development 10 years ago of the mini transplant, a kinder, gentler treatment that doesn’t require the intensive radiation and chemotherapy associated with standard stem-cell transplants, made the therapy available to thousands of older patients who were medically unable to withstand the rigors of traditional transplantation.


Such transplants do not require a patient's marrow be destroyed with high-dose radiation and chemotherapy prior to the infusion of donor cells. The technique involves minimal radiation and substantially reduced side effects. The procedure often can be performed in an outpatient clinic.


Mielcarek and colleagues conducted a retrospective study of 221 patients who had matched related donors and 184 patients who had matched unrelated donors. All of the patients underwent mini transplants at the Hutchinson Center between December 1997 and June 2006. After adjusting for confounding factors such as comorbidities, relapse risk, patient age, stem-cell source, preparative regimen, and sex mismatch of donor and recipient, researchers found no statistically significant differences between patients who received unrelated and related matched donor cells in terms of rates of non-relapse mortality, relapse-related or overall mortality. Additionally, overall rates of severe acute and extensive chronic graft-versus-host disease between the two groups were not significantly different.


The preparative regimen for and the immunobiology of nonmyeloablative transplantation may account for the similar outcomes, according to the study. Patients who undergo mini transplants receive potent pre- and post-transplant immunosuppression drugs. This allows a major reduction in pre-transplant chemotherapy without compromising engraftment of the donor cells.
Got Sugar? Glucose Affects Our Ability to Resist Temptation


New research from a lab at Florida State University reveals that self-control takes fuel-- literally. When we exercise it, resisting temptations to misbehave, our fuel tank is depleted, making subsequent efforts at self-control more difficult.


Florida State psychologist Roy F. Baumeister and his colleagues Kathleen D. Vohs, University of Minnesota, and Dianne M. Tice, Florida State, showed this with an experiment using the Stroop task, a famous way of testing strength of self-control. Participants in this task are shown color words that are printed in different-colored ink (like the word red printed in blue font), and are told to name the color of the ink, not the word. Baumeister found that when participants perform multiple self-control tasks like the Stroop test in a row, they do worse over time. Thus, the ability to control ourselves wanes as it is exercised.


Moreover, Baumeister and colleagues found that the fuel that powers this ability turns out to be one of the same things that fuels our muscles: sugar, in the form of glucose.


The researchers measured the blood glucose levels of participants before either engaging in another self-control task or a task that did not involve self-control. They found that the group performing the self-control task suffered depletion in glucose afterward. Furthermore, in another experiment, two groups performed the Stroop task two times each, drinking one of two sweetened beverages in between. The control group drank lemonade with Splenda, a sugar-free sweetener; the test group got lemonade sweetened with real sugar. The sugar group performed better than the Splenda group on their second Stroop test, presumably because their blood sugar had been replenished.


The results as reported in the December issue of Current Directions in Psychological Science, a journal of the Association for Psychological Science, suggest the possibility of psychological interventions for helping people achieve greater self-control. For one thing, like muscles, self-control may be able to be strengthened through exercise. Results so far are inconsistent, Baumeister says, and some regimens work better than others, but he envisions that greater understanding of the biological and psychological underpinnings of our ability to control ourselves will have important real-world application for people in the self-control business, such as coaches, therapists, teachers, and parents.
Fossils excavated from Bahamian blue hole may give clues of early life
GAINESVILLE, Fla. --- Long before tourists arrived in the Bahamas, ancient visitors took up residence in this archipelago off Florida’s coast and left remains offering stark evidence that the arrival of humans can permanently change -- and eliminate -- life on what had been isolated islands, says a University of Florida researcher.


The unusual discovery of well-preserved fossils in a water-filled sinkhole called a blue hole revealed the bones of landlubbing crocodiles and tortoises that did not survive human encroachment, said David Steadman, a UF ornithologist and the lead author of a paper published this week by the Proceedings of the National Academy of Sciences.


"The climate and environmental conditions back then weren’t much different from those of today,” said Steadman, who works at the Florida Museum of Natural History on the UF campus. "The big difference is us. When people got to the island, there was probably nothing easier to hunt than tortoises so they cooked and ate them. And they got rid of the crocodiles because it’s tough to have kids playing at the edge of the village where there are terrestrial crocodiles running around.”


The first entire fossilized skeletons of a tortoise and a crocodile found anywhere in the West Indies were uncovered from Sawmill Sink on Great Abaco Island in the Bahamas, along with bones of a lizard, snakes, bats and 25 species of birds, as well as abundant plant fossils.


Radiocarbon analyses date the bones at between 1,000 and 4,200 years old with the youngest fossil being that of a human tibia, he said. The fossils are the best preserved of any ever found in the Bahamas because of their unusual location in the deep saltwater layer of the sinkhole that contains no oxygen, which normally would feed the bacteria and fungi that cause bones to decay, Steadman said. Expert diver Brian Kakuk and other skilled scuba divers retrieved the fossils from various places along the floor and walls of the blue hole, which contains salt water covered by a layer of freshwater.


"The fossils from Sawmill Sink open up unparalleled opportunities for doing much more sophisticated work than ever before in reconstructing the ancient plant and animal communities of the Bahamas,” Steadman said. "It helps us to understand not only how individual species evolve on islands, but how these communities changed with the arrival of people because we know that changes in the ecosystem are much more dramatic on islands than they are on continents.”


There are many blue holes on Abaco and other Bahamian islands, but this is the first to be the site of a sophisticated fossil excavation, Steadman said. Although the Bahamian government has gone to great lengths to protect its coastline, blue holes with their submerged cave passages have received little attention as a marine resource, he said.


The fossil site is especially valuable because of the presence of fossilized plants -- leaves, twigs, flowers, fruits and seeds -- pollen and spores, and vertebrates, giving evidence of both the island’s flora and fauna, Steadman said.


"In a typical vertebrate fossil site, you identify the species of vertebrates -- reptiles, birds or mammals -- and based on that identification you speculate what the habitat might have been,” he said. "For the first time here in the West Indies, we have here on Abaco plant fossils right in with the vertebrates, so we can reconstruct the habitats in a much more sophisticated way.”


For instance, because bracken ferns are one of the first plants to recolonize after a fire, the presence of their spores would indicate regular burning in prehistoric times and indicate that an area was grassland. Evidence for this also comes from the numerous fossils of burrowing owls or meadow larks, which prefer open habitats, he said.


Among the excavation’s findings are that the land-roaming Cuban crocodile lived in the Bahamas until humans arrived, Steadman said. "People tend to think of crocodiles as aquatic and certainly most of them are, but in the Bahamas where there is no fresh water, the crocodile became a terrestrial predator,” he said.
'Magma P.I.' unearths clues to how crust was sculpted


About a decade ago, Johns Hopkins University geologist Bruce Marsh challenged the century-old concept that the Earth’s outer layer formed when crystal-free molten rock called magma oozed to the surface from giant subterranean chambers hidden beneath volcanoes.


Marsh’s theory – that the deep-seated plumbing underneath volcanoes is actually made up of an extensive system of smaller sheet-like chambers vertically interconnected with each other and transporting a crystal-laden "magmatic mush” to the surface – has become far more widely accepted. This sort of system, known as a "magmatic mush column,” is thought to exist beneath all of the world’s major volcanic centers.


Now, Marsh – using the windswept McMurdo Dry Valleys of Antarctica as his "walk in” laboratory -- posits that these channels did more than simply transport or supply magma and crystals to form the Earth’s surface: As the magma pushed up through the earth, the pressure fractured the crust in such a way that it provided a sort of "template,” guiding later erosion in sculpting a series of valleys and mountain ranges there.


Marsh described his latest findings to fellow scientists at a recent meeting of the American Geological Society.


"As the magma made its way to the surface, the pressure broke the crust up into pieces," Marsh says. "That fracturing reflected a pattern of stress in the same way that a windshield put under pressure will eventually fracture and the pattern of the broken glass would reflect where the stress was originally applied.


"Magma then seeped in," he says, "and ‘welded’ the fractures, sealing them temporarily until erosion – in the form of snow, rain, ice and wind – went to work on these weaknesses, carving out valleys, mountains and other landforms that we see there today and marking where the solidified magma originally was.”


Marsh said that, in Antarctica, both of these functions date back at least 180 million years to the time when the continents split apart. He points out that this observation brings together the usually disparate study of deep-seated magmatic processes and land-surface evolution.


"It’s one of those situations where, usually, never the twain shall meet, but they do in this case,” the earth scientist said. "Having recognized evidence in this critical process in the McMurdo Dry Valleys is important because it may allow us to recognize it in other areas where the geologic record is scantier and less complete.”


The Dry Valleys makes an ideal place to study these systems because it was eroded into its present form millions of years ago and has, unlike the rest of Earth’s surface, undergone very little subsequent erosion. His colleagues George Denton of the University of Maine and David Marchant of Boston University call this region "a relic landscape,” because it is the only known place on Earth that looks almost exactly as it did millions of years ago.


"The delicacy of the landscape in the Dry Valleys has preserved for us an unusually rich collection of geologic evidence of the processes that formed this terrain,” Marsh said.


For more than a quarter of a century, Marsh -- who could be thought of by fans of 1980s detective television shows as sort of a "Magma P.I." -- has been working to understand the deep underground systems that bring magma to the Earth’s surface. In 1993, he found the Dry Valleys, a walk-in "museum” that he calls "the one place on earth where the plumbing system is exposed in this way."


"You can stand on shelves of solidified lava that were deposited by magmatic activity 180 million years ago,” he said. "It’s awe inspiring.”
Best treatment identified to reduce deadly Staph infections

LAS VEGAS – One type of over-the-counter product for topical wound care is more effective than others in killing methicillin-resistant Staphylococcus aureus bacteria, or MRSA, which is potentially deadly and in recent years has moved from its historic hospital setting to a much broader public concern.


A new laboratory study indicates that many antibacterial products have some value, but a product made with benzethonium chloride kills common types of non-hospital – or "community associated” – MRSA bacteria better than other compounds. Clinical studies to confirm the results are needed, experts say.


The findings were presented today at a meeting of the American Society of Health-System Pharmacists, by David Bearden, a clinical associate professor in the College of Pharmacy at Oregon State University.


The surge in MRSA infections – which have been called a "superbug” and medical experts say killed more people than AIDS in 2005 – has alarmed health professionals. Many new cases are being found in a public, rather than health care setting, and are now attacking younger, healthier individuals. Since many of these systemic infections begin with cuts, minor wounds or skin infections, proper first aid care is taking on greater importance than ever.


"A good cleaning with soap and warm water is still the first and best line of defense against infection in the cuts, scrapes and minor wounds that everyone gets,” Bearden said. "But there’s also a place for antibacterial treatments, usually creams or ointments. With the significant increase in community-associated MRSA infections in recent years, we wanted to find out which products might work the best for this concern.”


In laboratory studies, OSU scientists compared three types of compounds for their effectiveness in killing four strains of MRSA bacteria that are most commonly found in a public setting. The compounds were those made with neomycin and polymyxin; those made with polymyxin and gramicidin; and those made with benzethonium chloride with tea tree and white thyme oil.


The first two types of products are commonly found, with slight variations, in "maximum strength” or "triple antibiotic” compounds routinely sold in drug stores. The third product is comparatively new.


"Comparing these three product groups, the study showed that the benzethonium chloride product killed the community-associated MRSA bacteria more rapidly, and worked well against all four of the strains we tested,” Bearden said.


All of the products had some antibacterial effectiveness against MRSA bacteria, the OSU study found, but only the benzethonium chloride compound had a genuine "bactericidal” effect – meaning it reduced the number of bacteria by a factor of 1,000 – against all four of the tested MRSA strains.


"It’s worth noting that there’s not a lot of data about the proven effectiveness of any of these topical, antibacterial products in preventing infections,” Bearden said. "However, we know that it takes a large number of bacteria to ultimately produce an infection, and antibacterial treatments can greatly reduce their number. It’s reasonable to believe that these products, which are inexpensive and easily available, have a place in protecting a nasty cut or scrape and trying to prevent a more serious infection.”


The OSU study was funded by Tec Laboratories of Albany, Ore., a company that sells the benzethonium chloride product.


According to medical experts, the growing prevalence of virulent MRSA strains in a public setting has somewhat changed the rules for health care.


"MRSA infections can be very aggressive and pathogenic, and many people have died from them,” Bearden said. "We’ve had problems with MRSA in hospitals for decades, but it wasn’t until 2000 that some strains started to appear more frequently in public settings. Because of that, you just can’t afford any more to take a minor injury or skin infection too lightly. You should treat the wound, try to prevent infection, and anything that is overly red, painful, swollen or has pus associated with it should be seen by a physician.”


The reference to staph infections as "methicillin resistant,” Bearden said, means that they are highly resistant to treatment by most common groups of antibiotics – it’s a very short list of medication that will work against them. Staphylococcus aureus, itself, is a bacteria that’s commonly found on the skin or in people’s noses, but sometimes through skin infections or other processes it can cause a systemic infection, and death from such causes as pneumonia, meningitis, or blood stream infections.


"The antibiotic-resistant forms of staph evolved in hospitals where very ill people were constantly being treated with powerful antibiotics,” Bearden said. "It’s only just recently that slightly different strains have moved into a more public setting. We’ve had outbreaks in schools, it’s a concern with some contact sports.”


A study published recently in the Journal of the American Medical Association found that in 2005, 14 percent of MRSA infections began in a public setting with no known cause, and another 58 percent began in a public setting after a person had been in a health care facility. Only 27 percent of the infections began in a hospital. In that year, nearly 19,000 Americans died from MRSA infections.


The study concluded that invasive MRSA "is a major health problem . . . no longer confined to intensive care units, acute care hospitals or any health care institution.”
Toll of climate change on world food supply could be worse than thought

Predictions, already daunting, fail to account for extreme weather, disease and other complications, say new reports


Global agriculture, already predicted to be stressed by climate change in coming decades, could go into steep, unanticipated declines in some regions due to complications that scientists have so far inadequately considered, say three new scientific reports. The authors say that progressive changes predicted to stem from 1- to 5-degree C temperature rises in coming decades fail to account for seasonal extremes of heat, drought or rain, multiplier effects of spreading diseases or weeds, and other ecological upsets. All are believed more likely in the future. Coauthored by leading researchers from Europe, North America and Australia, they appear in this week’s issue of the Proceedings of the National Academy of Sciences (PNAS).


"Many people assume that we will never have a problem with food production on a global scale. But there is a strong potential for negative surprises,” said Francesco Tubiello, a physicist and agricultural expert at the NASA/Goddard Institute of Space Studies who coauthored all three papers. Goddard is a member of Columbia University’s Earth Institute.


In order to keep pace with population growth, current production of grain—from which humans derive two-thirds of their protein—will probably have to double, to 4 billion tons a years before 2100. Studies in the past 10 years suggest that mounting levels of carbon dioxide in the air—believed to be the basis of human-caused climate change—may initially bolster the photosynthetic rate of many plants, and, along with new farming techniques, possibly add to some crop yields. Between now and mid-century, higher temperatures in northerly latitudes will probably also expand lands available for farming, and bring longer growing seasons. However, these gains likely will be canceled by agricultural declines in the tropics, where even modest 1- to 2-degree rises are expected to evaporate rainfall and push staple crops over their survival thresholds. Existing research estimates that developing countries may lose 135 million hectares (334 million acres) of prime farm land in the next 50 years. After mid-century, continuing temperature rises—5 degrees C or more by then--are expected to start adversely affecting northern crops as well, tipping the whole world into a danger zone.


The authors of the PNAS studies say that much of the previous work is oversimplified, and as a consequence, the potential for bigger, more rapid problems remains largely unexplored. "The projections show a smooth curve, but a smooth curve has never happened in human history,” said Tubiello. "Things happen suddenly, and then you can’t respond to them.” For instance, extreme-weather events of all kinds, including heat waves or sudden big storms, could easily wipe out crops on vast scales if they occur for even a few days during critical germination or flowering times. Tubiello says this is already happening on smaller scales. During a heat wave in the summer of 2003, temperatures in Italy soared 6 degrees C over their long-term mean, and the corn yield in the rich Po valley dropped a record 36%. Nearly all the world’s pastures are rain-fed; in Africa, droughts in the 1980s and 1990s wiped out 20% to 60% of some nations’ herds. Such events on larger scales could arise with little or no warning in the near future, the authors suggest.


Higher temperatures may also prompt outbreaks of weeds and pests, and affect plant or animal physiology—factors also left out of most projections. One of the new PNAS studies, "Crop and Pasture Response to Climate Change,” says that more recent modeling suggests cattle ticks and bluetongue (a viral disease of sheep and cattle) will move outward from the tropics to areas such as southern Australia. Other new models suggest that higher temperatures will limit the ability of modern dairy-cow breeds to convert feed into milk, and lead to declines in livestock fertility and longevity. As temperatures rise in northerly latitudes, the ability of crop pests to survive winters is expected to improve, enabling them to attack spring crops in regions where they were previously kept at bay during this vulnerable time.


The authors say that farmers may temporarily mitigate some effects of changing climate by moving toward adaptations now. Adaptations already being considered or set up include regional climate-forecasting systems that enable farmers to switch to different crops or change the timing of plantings; introduction of new varieties or species that can withstand anticipated conditions; and improved flood-mitigation and water-storage facilities. One of the PNAS studies, "Adapting Agriculture to Climate Change,” says that such adaptations might help tropical farmers cut damages wrought by rises of 1.5 to 3 degrees, and temperate-region farmers, damages from 1- to 2-degree rises. This would buy a few decades of time for nations to agree on ways to slow or reverse the warming itself. "After that, all the bets are off,” said Tubiello.
Radiation flashes may help crack cosmic mystery

Faint, fleeting blue flashes of radiation emitted by particles that travel faster than the speed of light through the atmosphere may help scientists solve one of the oldest mysteries in astrophysics.


For nearly a century, scientists have wondered about the origin of cosmic rays—subatomic particles of matter that stream in from outer space. "Where exactly, we don’t know,” said Scott Wakely, Assistant Professor in Physics at the University of Chicago. "They’re raining down on the atmosphere of the Earth, tens of thousands of particles per second per square meter.”


Recent results from the Pierre Auger Cosmic Ray Observatory suggest that the highest-energy cosmic rays may come from the centers of active galaxies. But the vast majority of the cosmic rays seen at Earth originate from its own galaxy, from sources that are still unknown. Tracking down these sources is crucial to developing a comprehensive understanding of the phenomenon, scientists say.


The University of Chicago’s Enrico Fermi suggested more than 50 years ago a process that, in its modern form, could allow the shock waves of exploding stars to propel most cosmic rays to their high energies. The idea remains popular, but unverified.


Wakely now has a $625,000 grant from the National Science Foundation to develop an instrument that might reveal important new data about the nature and origin of cosmic rays. Working in collaboration with Simon Swordy, the James Franck Professor in Physics at Chicago, they plan to make detailed measurements of Cerenkov radiation, which cosmic rays emit when they travel faster than the speed of light through the atmosphere.


While many people believe that nothing moves faster than light, "what’s actually the case is nothing can go faster than light can go in a vacuum,” Wakely explained. But light moves slower in air and water than it does in a vacuum.


"So it’s possible that you get a particle which goes through the atmosphere faster than light does. And when that happens, you get the equivalent of a sonic boom, but with electromagnetic radiation. And that light boom is called Cerenkov radiation.”


Wakely and Swordy are particularly interested in measuring the energy and mass of cosmic rays. But the density of molecules in the atmosphere stands in the way. When high-energy charged particles hit the top of the atmosphere, it’s like smashing into 30 feet of water. The individual particles break into a shower of smaller pieces, frustrating attempts to measure them directly.


Incoming cosmic-ray particles trigger two flashes of Cerenkov radiation. The first occurs when the original particle enters into the atmosphere, but the resulting shower of secondary particles also emits Cerenkov light. In a 2001 article published in Astroparticle Physics, the University of Utah’s David Kieda, along with Swordy and Wakely, proposed a ground-based "direct Cerenkov technique.” The idea was to record both flashes of Cerenkov light.


Many experiments are designed to record the second flash of Cerenkov light. These include a collaboration called VERITAS (Very Energetic Radiation Imaging Telescope Array System), to which Swordy and Wakely belong. But no one had ever looked for that first Cerenkov flash until Kieda, Swordy and Wakely pointed out that it should be there.


The first scientists to see direct Cerenkov light belong to a European group that operate the High Energy Stereoscopic System (HESS), an array of telescopes in the African nation of Namibia. "They showed that even with non-optimum equipment, you could actually do something useful,” Wakely said. "With equipment designed to do this properly, we can do even better.”


The idea behind direct Cerenkov detection was to combine the precision of balloon-borne cosmic-ray instruments with the far greater detection area afforded by ground-based arrays like VERITAS and HESS. "This is something that’s never been possible before,” Wakely said.


Low-energy cosmic rays are pervasive. But as their energy increases, their frequency drops dramatically. Scientists try to work around this obstacle by building extensive detector arrays on the ground. Another strategy: fly their instruments on high-altitude, helium-filled balloons into the atmosphere, where fewer air molecules get in the way.


Both methods involve trade-offs. "Balloon-borne experiments are small, but exquisite in their detail,” Wakely said, while ground-based experiments are huge but offer poor resolution.


Most cosmic rays are protons or other types of charged particles. But some of them consist of the nuclei of iron atoms or other heavy elements. An iron nucleus traveling at nearly the speed of light produces approximately 700 times more light than a single proton.


"We came up with this idea because we had done both direct measurements of cosmic-ray nuclei before they interact in the atmosphere—on balloons and spacecraft—and also work with air shower detection at ground level,” Swordy said.


They knew from these experiments that a fast-moving iron nucleus left an unmistakable signature in high-flying detectors, "so maybe we could see this from the ground,” Swordy said. "Many people have told me this is a great idea—if only they had been thinking that way, ‘I could have come up with that.’ Which tells me it is good because the best ideas are also, in retrospect, the most obvious.”
Quick Fixes to Bring Back Damaged Voices

By AMANDA SCHAFFER


When Ray Boyer woke up from neck surgery last year, he felt fine — except he couldn’t say so.


A public relations executive in Evanston, Ill., Mr. Boyer, now 60, had undergone surgery for a slipped disc, a result, most likely, of hauling 75-pound bags of equipment for a youth baseball league, he said.


During the operation, the nerve leading to the vocal cords was somehow damaged. One vocal cord was paralyzed, and his usual baritone was reduced to a weak, breathy whisper.


Mr. Boyer was told that his voice was likely to return, because the nerve to the vocal cords can sometimes repair itself. But that could take up to a year. "For a P.R. guy, that’s the kiss of death,” he said.


He decided to try an immediate, if temporary, solution. Mr. Boyer had the paralyzed vocal cord injected with a biodegradable gel, a close cousin of a substance used to smooth wrinkles.


The procedure, which can be performed in a doctor’s office with local anesthesia, is gaining ground, experts said. Patients and doctors are realizing that people cannot afford to be without their voices, even for a few months.


"The voice has become much more a part of the service industry,” said Dr. Milan R. Amin, director of the New York University Voice Center, adding that it was important to offer patients like Mr. Boyer short-term solutions.


The voice box, or larynx, houses two elastic vocal cords atop the windpipe. The cords close when people swallow, protecting the airway. They open when people breathe. And they come together and vibrate when people speak or sing.


Paralysis or weakness of a vocal cord can occur when the nerve that supplies it is damaged. This nerve, the recurrent laryngeal nerve, is famously circuitous, looping down into the chest before heading back up to the voice box. This makes it vulnerable to damage from a variety of sources, like chest trauma, benign or malignant tumors, intubation during surgery, injury during surgery on nearby structures like the thyroid or upper spine and some viruses.


Mr. Boyer’s gel injection was carried out at the Bastian Voice Institute in the Chicago suburb of Downers Grove, Ill., a leading center for treating voice disorders. He was fully conscious as Dr. Brent Richardson, a laryngologist, threaded an endoscope up his nose and down his throat, until the tiny camera hung just above the vocal cords.


Dr. Richardson asked him to make vowel sounds.


"I could see my vocal cords on a 20-inch color monitor,” Mr. Boyer recalled. "One was whamming away, and the other was just sitting there doing nothing. It was like one hand clapping.”


Dr. Richardson inserted a needle through the Adam’s apple and injected a translucent, gelatinlike substance, Radiesse Voice Gel, into the paralyzed cord, causing it to swell.


(A closely related substance, Radiesse, was approved last year by the Food and Drug Administration for smoothing wrinkles.


Another temporary material, Cymetra, made from the processed cadaver skin, is used for vocal cord injections, as well as cosmetic procedures.)


As Mr. Boyer made vowel sounds — "The doctor said, ‘Gimme an E!’” — he said he could "feel the strength and timbre returning” to his voice.


Dr. Richardson said an advantage of doing the procedure with the patient awake was tuning the voice in real time.


The injection does not restore motion to the paralyzed cord, Dr. Richardson said. But plumping it up allows the two cords to meet and gives the nonparalyzed one a better surface to vibrate against.


My voice was a little froglike,” Mr. Boyer said. "I had to wrest it back under control. Still, I walked in there with no voice whatsoever and I walked out talking.”


Within several months, after the gel had presumably been metabolized, Mr. Boyer’s voice was strong. And he had regained movement of the vocal cord, suggesting the nerve was recovering, Dr. Richardson said.


"I’m still talking like a champ,” Mr. Boyer said.


Dr. Norman Hogikyan, director of the Vocal Health Center at the University of Michigan, said that in the 19th century, otolaryngologists, or ear, nose and throat specialists, experimented widely with clinic-based procedures on the larynx, training patients to tolerate the exam or using topical anesthesia.


But by the mid-20th century, most work on the voice box was carried out in the operating room using general anesthesia.


For paralyzed cords, Teflon injections were the norm, although Teflon is rarely used today because some people develop strong inflammatory responses to it.


Beginning in the 1980s, a handful of physicians, including Dr. Robert Bastian, founder and director of the Bastian institute, started to develop office-based techniques for some procedures.


Dr. Bastian began to teach courses on them, slowly "renewing a lost art,” as Dr. Hogikyan put it.


Not all procedures on the voice box — and not all patients — are amenable to the office-based approach. But for some injections and biopsies, the setting may be more cost effective and more comfortable, Dr. Hogikyan said.


Dr. Bastian estimates that fewer than 10 laryngologists in the United States perform a high volume of office-based procedures on the larynx. He and others say that additional courses have begun to be taught on those approaches and that interest has increased, especially among younger specialists.


In many places, patients with vocal cord paralysis or weakness are told to wait at least nine months for possible recovery before having any procedure to help their voices. But Dr. Bastian said that "It seems more appropriate to me to have the option of temporary assistance,” which can be provided in an office and can greatly improve quality of life.


The injection is not necessarily pleasant, however.


Joyce Campion, 43, of Los Alamitos, Calif., said her voice grew raspy and lost its strength over the course of a year until she was given a diagnosis of a paralyzed vocal cord, whose cause was never identified. "I gave up talking on the phone. I stopped going to social events. I couldn’t project my voice at all,” Ms. Campion said.


She had an injection of a temporary gel in 2005 and described the experience as horrible. "You’re awake and you have to kind of gag and make noises” to help the doctor, she said.


The effect lasted about six weeks, she recalled.


Last year, she had a surgical procedure called reinnervation, in which a functioning nerve is attached to the nerve leading to the vocal cord. (It is sometimes implanted into certain muscles of the larynx.) Weeks later, her voice began gradually to return.


The injection, she said, was "huge for me” because she could not afford not to talk. "The fact is,” Ms. Campion said, "I was hosting a big charity event, and I was the main speaker.”
Essay

[image: image5.png]


A Growing Debate Over Folic Acid in Flour

By DARSHAK M. SANGHAVI, M.D.


Every year, an estimated 200,000 children around the world are born with crippling defects of the spinal column. Many are paralyzed or permanently impaired by spina bifida; some, with a condition called anencephaly (literally, "no brain”), survive in a vegetative state.


It is a stubborn and terrible problem, in the developed and developing worlds alike. But many experts believe it could be greatly eased by a simple government measure: requiring that flour be fortified with the dietary supplement folic acid, which has been shown to prevent these neural tube defects if taken by expectant mothers from before conception through the first trimester.


The debate over folic acid is a familiar one, and Americans could be excused for thinking it was over. Since 1998, the federal government has required that almost all flour be fortified with the supplement.
Nola Lopez

But in fact, the requirement has meant women receive an average extra dose of just 100 micrograms of folic acid a day — far below the levels that have been shown in studies to prevent spina bifida and other neural tube defects. For more than a decade, the Food and Drug Administration has resisted calls to require that the amount be doubled. 


To Dr. Godfrey Oakley, the former director of birth defects research for the Centers for Disease Control and Prevention, it is a baffling situation. "Until this day the F.D.A. still obstructs folic acid supplementation,” he said. "It’s like making a vaccine against polio with only one strain instead of four.”


The debate is intensifying. In the past two years, the American Medical Association, the March of Dimes and several pediatric societies have called on the food and drug agency to reconsider. The only country now adding the amount recommended by experts like Dr. Michael Katz, the medical director of the March of Dimes, is Chile.


Folic acid’s promise emerged 40 years ago, when British obstetricians realized that spina bifida often occurred when mothers had a form of anemia caused by folic acid deficiency. Then, in a 1991 British study of mothers of children with spina bifida, Dr. Nicholas Wald, the lead investigator, found such extraordinary results that he stopped the trial prematurely. When the women took folic acid daily before their next conception and through the first trimester of pregnancy, spina bifida recurrences fell 72 percent.


"That was the most important scientific data I’d heard in my career,” Dr. Oakley said.


In 1992, the Public Health Service called for all menstruating women to take a daily folic acid pill. (Folic acid helps only if taken before the fetus’s nervous system forms, which is before women realize they’re pregnant.)


But when few women followed that advice, the C.D.C. prevailed on the food and drug agency to hold hearings on folic acid fortification. That led to the federal requirement in effect today, though the food and drug agency was never enthusiastic about it. Dr. David A. Kessler, the food and drug commissioner at the time, told me recently that the issue "was probably the hardest decision I had on my tenure on the commission.”


"Adding a biologically active ingredient to the food supply of 300 million people is a very weighty issue,” Dr. Kessler said. "You can’t experiment on the American people.”


For critics of the idea, the first problem was that the recommended doses of folic acid were large, dwarfing the amount found in the average person’s diet. The second worry was that too much folic acid could mask symptoms of vitamin B12 deficiency and perhaps lead to irreversible brain damage in older people.


More recently, some researchers have pointed out that the rate of colon cancer rose slightly in the late 1990s, after the folic acid requirement took effect. But colon cancer rates have since fallen, suggesting the increase was a statistical anomaly.


Skeptics remain. Dr. James Mills, a foe of increased fortification at the National Institutes of Health, concludes that most women’s folate levels are already high enough to avoid preventable neural tube defects. He says there is no way the population’s safety can be guaranteed with higher fortification levels, and asks, "How would you design a study to determine if this is safe?”


Yet the folic acid requirement has had clear benefits. Within a year of the limited fortification, the C.D.C. reported, neural tube defect rates fell 20 percent, and no reports of widespread toxic effects emerged.


And there is good reason to think that requiring more fortification may prevent more birth defects. Blood levels of folate among women have been declining, according to a C.D.C. study released last January, perhaps because of worsening obesity and the popularity of low-carbohydrate diets.


The United States has a long history of accepting food fortification for public health. Iodine in salt has been shown to prevent many cases of mental retardation; while almost one-third of the world’s population has no access to iodized salt, Americans have been ingesting it since 1924. Similarly, additives like vitamin D in milk to prevent rickets, iron in flour to prevent anemia and fluoride in water to prevent cavities have been widespread in the developed world for half a century. Ultimately every public health intervention, including fortification, widespread vaccination and banning trans fats, involves a leap of faith, since no study can ever prove safety beyond the shadow of a doubt. One can show only that unintended harm is very unlikely.


From this perspective, the fact that 300 million Americans have already been exposed to folic acid in flour constitutes one of the world’s largest medical trials — one that suggests fortification is safe. And new benefits have emerged: in June, the American Heart Association reported that folic acid prevented common birth defects of the heart, and the journal Lancet reported that more folic acid might reduce strokes in adults by 18 percent.


Ideally, the authorities would address every concern before any intervention. But this approach causes public health paralysis.


Dr. Oakley bemoans the lack of incentives to prevent birth defects. For example, efforts to include package inserts in tampons or oral contraceptives to educate women about folic acid have not been adopted.


By comparison, he pointed to the introduction of a new vaccine two decades ago that led to the near eradication of Hemophilus meningitis in children.


"The vaccine-industrial complex works like a charm,” Dr. Oakley said. But with folic acid, things are slow: "Nobody’s making any money off this.”

Darshak Sanghavi is a pediatric cardiologist at the University of Massachusetts Medical School and the author of "A Map of the Child: A Pediatrician’s Tour of the Body.”
Personal Health

Cracking the Code to the Memory Vault

By JANE E. BRODY

I bless the day 3M invented Post-It notes. I don’t think I could survive without them. They decorate my computer, reminding me how to do things like create a folder, undo an error or save an attachment without opening it. They adorn my refrigerator and kitchen cabinets to help me remember what to buy, what to order and when I have to be where.


Also on my refrigerator is a cartoon by Arnie Levin in The New Yorker showing two elephants. One, covered with notes, says to the other, "As I get older, I find I rely more and more on these sticky notes to remind me.”


I have notes that say, "Take Lunch,” "Take Phone,” "Turn Off Computer!” lest I forget such important tasks when I leave home.


Why do I still remember the symbols for all the elements known when I took chemistry 48 years ago, but don’t recall what I wrote about yesterday?


When I complained to my 30-something son that I cannot seem to remember anything unless I write it down and stare at it, he said reassuringly, "Mom, by now you’ve got so much crammed into your head, something is bound to fall out!”


And I know I’m not alone among the over-50 generation. A good friend, two and a half years my senior, endured a six-hour battery of neuropsychological tests because she feared encroaching Alzheimer’s disease. (She got an all clear.) We tease each other about always having to go everywhere together, because we each supply half a memory.


If my husband precedes me in death, my memory of the movies and plays I have seen will die with him. Though eight years my senior, he remembers not only what we have seen, but also where and when.


And why don’t I have a politician’s memory for names? As a reporter for The Minneapolis Tribune in 1965, I covered Hubert H. Humphrey’s first visit to his home state as vice president. Everywhere he went, he greeted people by name and asked about their relatives, also by name. And seven hours after being introduced to a half-dozen reporters, he said before departing for Washington: "Goodbye, Miss Brody. I’ll give your regards to Brooklyn next time I’m there.”


When I’m introduced to a new person, the name is gone from my memory before the handshake is over. Probably it was never there to start with, because I’ve known since childhood that I’m a visual, not an aural, learner. If a new acquaintance has no name tag, a verbally stated name goes in one ear and out the other, bypassing my brain’s memory cells.


All through school, I took voluminous notes and underlined every important sentence in my textbooks. During exams, I could visualize the answers on their respective pages. No matter how hard I tried to learn just by listening, the lesson was out of my head by the time I left the classroom.

Blocking and Blanking


Few of us escape the experience of walking from one room to another and not remembering why or what for. Chances are an extraneous thought in that brief trek blocked out its original purpose. But if you go back to the first room, you nearly always recall your mission. It’s annoying, but not really embarrassing, not like blanking on the name of someone you know well.


Like the time I tried to introduce my stepmother of 25 years to another guest at my party and could not for the life of me think of her first name. "Sandra, I’d like you to meet my motherhuh, huh, Mrs. Brody,” I finally blurted out.


In "Carved in Sand” (HarperCollins), an enlightening and rather reassuring new book on fading memory in midlife, the writer Cathryn Jakobson Ramin speaks of "‘blocking’ (or ‘blanking’) when names will not come to mind and words dart in and out of consciousness.” Ms. Ramin, like me, has often been stopped cold in the midst of writing when unable to think of what she knows is the perfect word.


Her research found that "word-retrieval failures occur not because of the loss of relevant memories, but because irrelevant ones are activated.”


Daniel L. Schacter, a psychologist and memory expert at Harvard and the author of "The Seven Sins of Memory” (Houghton Mifflin), notes that the concept of blocking exists in 51 languages and that 45 of them have a specific name for it. In English, it’s called "tip of the tongue,” lapses that become increasingly common and challenging from midlife onward.


"People can produce virtually everything they know about a person or everything they know about a word, except its label,” Dr. Schacter wrote. My friends and I often find ourselves talking about "you know who” and "thingamajigs.”

How I Cope


Mnemonics can be useful, if you can remember them and what they stand for. When my 7-year-old grandson told me to "never eat Shredded Wheat,” which he knows I like, he laughed and said it helped him remember "north, east, south and west.” To remember what I have to do or buy when I can’t write it down, I try to concoct an unforgettable mnemonic like "Babies Are Little Children” for bananas, apples, lettuce and cereal.


Whenever possible, I associate a new name with a tangible object: "Cucumber” for Kirby, the lifeguard at the Y; "ravioli” for Ralph, who sits at the desk; and "sherry” for Sherry, the locker room attendant.


For fellow Y members, after learning a name, I use it every chance I get: "Hi, Jeanette,” "So long, Sue, have a nice day,” "Cynthia, you’re early today,” and "Aviva, how’s your new job?”


And I continue to say their names aloud even after I think that they are etched in stone in my memory.


At a dinner where I’m to be seated with a table of strangers, I check the list of others at the table in advance to help me remember their names when we are introduced. And for groups that meet infrequently, I campaign for name tags. No one should have to remember the names of people she sees once or twice a year.


Though I have long worked in a state of organized chaos (I know where everything is, as long as no one moves it), I needed a better system as I advanced in years. Now, every potentially important piece of paper must go in a labeled file (even if that file has only one thing in it), and the files stored alphabetically in a labeled drawer or box, lest they never be found again.


Also, I resist all urges to reorganize my files — or my clothes, shoes, groceries or tools —because I seem to remember only the first place I put something. Move it to a new location, and it is lost until and unless I stumble upon it accidentally.


Finally, to remember when things must be done like move the car, pick up the grandchildren and turn off the oven, I invested heavily in good kitchen timers and scattered them about the house. The best I have found is made by West Bend. The model number is 40005X, and it runs for a very long time on one AAA battery.
Mitochondria defects linked to social behavior and spatial memory

Presented at American Society for Cell Biology annual meeting

Washington, D.C. -- Respiration deficiencies in mitochondria, the cell’s powerhouses, are associated with changed social behavior and spatial memory in laboratory mice, report scientists at the American Society for Cell Biology 47th Annual Meeting.


This research, conducted by Atsuko Kasahara and colleagues at the University of Tsukuba, Kyoto University, and the Fujita Health University in Japan, may open the door to understanding the connection in humans between mitochondrial breakdowns and mental illness.


Previous studies have shown that mitochondrial "cytopathies” can underlie conditions as diverse as muscle weakness, lactic acidosis, mental retardation, stroke, diabetes, or heart disease. Significant mitochondrial genetic defects have been found in patients diagnosed with neurodegenerative diseases like Alzheimer’s and Parkinson’s. It also has been reported that mutated mtDNAs are associated with mood disorders and schizophrenia.


Since the brain’s normal functioning depends on a large amount of the ATP energy that mitochondria harvest from food through aerobic respiration, Kasahara and colleagues theorized that pathogenic DNA in mitochondria -- mtDNA mutations -- and decreased ATP could affect behavior. The researchers had previously generated a trans-mitochondrial mouse model. Their "mito-mouse” model, B6COXI, had the nuclear genome of a standard lab mouse, C57BL/6 (B6WT), but a missense mutation in the COXI gene of its mtDNA. The blocked COXI gene is involved in the last stage of the mitochondrial energy processing cycle called oxidative phosphorylation.


Without active COXI, the mito-mouse had lower ATP output from mitochondria and a build-up of lactic acid as glycolysis compensated for the lost energy. Otherwise the B6COXI mice looked healthy and without any other signs of serious mitochondrial disease. The researchers wondered if their B6COXI mice could be models for less-visible mental disorders, and set out to find out whether this showed up in tests of social behavior and spatial memory.


The researchers evaluated the ability of the mice to remember locations in a maze. Surprisingly, the spatial memory of the B6COXI mice was actually elevated compared with controls. However, in tests to measure the social behavior of mice toward unfamiliar mice, the B6COXI mice did poorly. Kasahara and colleagues believe their results demonstrate that mitochondrial respiration deficiencies are associated with changed social behavior and spatial memory.
New hypothesis for origin of life proposed

(Santa Barbara, Calif.) –– Life may have begun in the protected spaces inside of layers of the mineral mica, in ancient oceans, according to a new hypothesis.


The hypothesis was developed by Helen Hansma, a research scientist with the University of California, Santa Barbara and a program director at the National Science Foundation. Hansma will present her findings at a press briefing on Tues., Dec. 4, at the annual meeting of the American Society for Cell Biology in Washington, D.C.


The Hansma mica hypothesis proposes that the narrow confined spaces between the thin layers of mica could have provided exactly the right conditions for the rise of the first biomolecules –– effectively creating cells without membranes. The separation of the layers would have also provided the isolation needed for Darwinian evolution.


"Some think that the first biomolecules were simple proteins, some think they were RNA, or ribonucleic acid,” said Hansma. "Both proteins and RNA could have formed in between the mica sheets.”


RNA plays an important part in translating the genetic code, and is composed of nitrogenous bases, sugar, and phosphates. RNA and many proteins and lipids in our cells have negative charges like mica. RNA’s phosphate groups are spaced one half nanometer apart, just like the negative charges on mica.


Mica layers are held together by potassium. The concentration of potassium inside the mica is very similar to the concentration of potassium in our cells. And the seawater that bathed the mica is rich in sodium, just like our blood.


The heating and cooling of the day to night cycle would have caused the mica sheets to move up and down, and waves would have provided a mechanical energy source as well, according to the new model. Both forms of movement would have caused the forming and breaking of chemical bonds necessary for the earliest biochemistry.


Thus the mica layers could have provided the support, shelter, and an energy source for the development of precellular life, while leaving artifacts in the structure of living things today.


Besides providing a more plausible hypothesis than the prebiotic oceanic "soup” model, Hansma said her new hypothesis also explains more than the so-called "pizza” hypothesis. That model proposes that biomolecules originated on the surfaces of minerals from the Earth’s crust. The "pizza” hypothesis cannot explain how the earliest biomolecules obtained the right amount of water to form stable biopolymers.


A biophysicist, Hansma has worked with mica for decades beginning with her work in biological Atomic Force Microscopy (AFM) in the late 1980s. "We put our samples on mica, because it is so atomically flat, so flat that we can see even bare DNA molecules as little ridges on the mica surface,” said Hansma. "The layered mineral is made of sheets so thin (one nanometer) that there are a million of them in a millimeter-thick sheet of mica.”


Hansma came upon her idea one day last spring when she was splitting some mica under her dissecting microscope. She had collected the specimens in a mica mine in Connecticut. The mica was covered with organic material. "As I was looking at the organic crud on the mica, it occurred to me that this would be a good place for life to originate –– between these sheets that can move up and down in response to water currents which would have provided the mechanical energy for making and breaking bonds,” said Hansma.


She summed up her hypothesis of the origin of life by saying, "I picture all the molecules of early life evolving and rearranging among mica sheets in a communal fashion for eons before budding off with cell membranes and spreading out to populate the world.”
Study finds fitness level, not body fat, may be stronger predictor of longevity for older adults


Adults over age 60 who had higher levels of cardiorespiratory fitness lived longer than unfit adults, independent of their levels of body fat, according to a study in the December 5 issue of JAMA.


Previous studies have provided evidence that obesity and physical inactivity each can produce a higher risk of death in middle-aged adults. Whether this is also true for older adults is uncertain, according to background information in the article.


Xuemei Sui, M.D., of the University of South Carolina, Columbia, and colleagues examined the associations between cardiorespiratory fitness, various clinical measures of adiposity (body fat) and death in older women and men. The study included 2,603 adults age 60 years or older (average age, 64.4 years; 19.8 percent women) enrolled in the Aerobics Center Longitudinal Study who completed a baseline health examination during 1979-2001. Fitness was assessed by a treadmill exercise test and adiposity was assessed by body mass index (BMI), waist circumference, and percent body fat. Low fitness was defined as the lowest fifth of the sex-specific distribution of treadmill exercise test duration. There were 450 deaths during an average follow-up of 12 years.


The researchers found that those who died were older, had lower fitness levels, and had more cardiovascular risk factors than survivors. However, there were no significant differences in adiposity measures. Participants in the higher fitness groups were for the most part less likely to have risk factors for cardiovascular disease, such as hypertension, diabetes, or high cholesterol levels. Fit participants had lower death rates than unfit participants within each stratum of adiposity, except for two of the obesity groups. In most instances, death rates for those with higher fitness were less than half of rates for those who were unfit.


Higher levels of fitness were inversely related to all-cause death in both normal-weight and overweight BMI subgroups, in those with a normal waist circumference and in those with abdominal obesity, and in those who have normal percent body fat and those who have excessive percent body fat.


"… we observed that fit individuals who were obese (such as those with BMI of 30.0-34.9, abdominal obesity, or excessive percent body fat) had a lower risk of all-cause mortality than did unfit, normal-weight, or lean individuals. Our data therefore suggest that fitness levels in older individuals influence the association of obesity to mortality,” the authors write.


"Our data provide further evidence regarding the complex long-term relationship among fitness, body size, and survival. It may be possible to reduce all-cause death rates among older adults, including those who are obese, by promoting regular physical activity, such as brisk walking for 30 minutes or more on most days of the week (about 8 kcal/kg per week), which will keep most individuals out of the low-fitness category. Enhancing functional capacity also should allow older adults to achieve a healthy lifestyle and to enjoy longer life in better health.”
Refuted claims from observational studies often persist despite strong evidence against them


Prominent claims from observational studies of the cardiovascular benefits of vitamin E often continue to be supported in medical literature despite strong contradictory evidence from randomized trials, according to a study in the December 5 issue of JAMA. Similar findings were found for claims regarding the protective effects of beta-carotene on cancer and estrogen on Alzheimer disease.


"Some research findings that have received wide attention in the scientific community, as proven by the high citation counts of the respective articles, are eventually contradicted by subsequent evidence. A number of such high-profile contradictions pertain to differences between nonrandomized and randomized studies,” the authors write. Despite these contradictions, findings from observational trials may still be supported in some scientific circles.


Athina Tatsioni, M.D., of the University of Ioannina School of Medicine, Ioannina, Greece, and colleagues evaluated the change in favorable vs. unfavorable citations for two highly cited epidemiological studies that proposed major cardiovascular benefits associated with vitamin E in 1993, which were strongly contradicted by evidence from large randomized clinical trials (RCTs). To assess the generalizability of these findings, the researchers also examined the extent to which two other major contradicted claims, the effectiveness of beta-carotene for preventing cancer and of estrogens for preventing Alzheimer dementia, continue to be supported in the current medical literature.


For the vitamin E claims, the researchers sampled articles published in 1997, 2001, and 2005 (before, early, and late after publication of refuting evidence) that referenced the highly cited epidemiological studies and separately sampled articles published in 2005 and referencing the major contradicting RCT (HOPE trial). They also sampled articles published in 2006 that referenced highly cited articles proposing benefits associated with beta-carotene for cancer (published in 1981 and contradicted by RCTs in 1994-1996) and estrogen for Alzheimer disease (published in 1996 and contradicted by RCTs in 2004).


The researchers found that for the two vitamin E epidemiological studies, even in 2005, 50 percent of citing articles remained favorable. A favorable stance was independently less likely in more recent articles, specifically in articles that also cited the HOPE trial and in general/internal medicine vs. specialty journals. In a sample of 29 articles published in 2005 that had cited the HOPE study, six (20.7 percent) were still favorable to vitamin E, 11 (37.9 percent) were equivocal (uncertain), and 12 (41.4 percent) were unfavorable. "Even among articles that cited the contradicting HOPE trial rather than the positive epidemiological studies, the majority in 2005 still could not conclude that vitamin E was ineffective,” the authors write.


Regarding the claims for beta-carotene, 10 citing articles (62.5 percent) were favorable, three (18.8 percent) equivocal, and three (18.8 percent) unfavorable. For estrogen, 29 citing articles (61.7 percent) were favorable, 14 (29.8 percent) equivocal, and 4 (8.5 percent) unfavorable. All beta-carotene citations and all but two estrogen citations appeared in specialty journals.


"Counterarguments defending vitamin E or estrogen included diverse selection and information biases and genuine differences across studies in participants, interventions, co-interventions, and outcomes. Favorable citations to beta-carotene, long after evidence contradicted its effectiveness, did not consider the contradicting evidence.”


"… it can be difficult to discern whether perpetuated beliefs are based on careful consideration of all evidence and differential interpretation, inappropriate entrenchment of old information, lack of dissemination of newer data, or purposeful silencing of their existence. Regardless of the reasons, better communication between research specialists and evidence-based clinical science may improve this situation and may lead to more rational and concerted translational efforts in basic, pre-clinical, and clinical research,” the researchers conclude.
Neanderthal bearing teeth

Tooth growth suggests rapid maturation in a Neanderthal child
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An international European research collaboration led by scientists at the Max Planck Institute for Evolutionary Anthropology reports evidence for a rapid developmental pattern in a 100,000 year old Belgian Neanderthal (Homo neanderthalensis). The report, published in Proceedings of the National Academy of Sciences USA (online edition early December), details how the team used growth lines both inside and on the surfaces of the child’s teeth to reconstruct tooth formation time and its’ age at death. Scientists found differences in the duration of tooth growth in the Neanderthal when compared to modern humans, with the former showing shorter times in most cases. This faster growth resulted in a more advanced pattern of dental development than in fossil and living members of our own species (Homo sapiens). The Scladina juvenile, which appears to be developmentally similar to a 10-12 year old human, was estimated to be in fact about 8 years old at death. This pattern of development appears to be intermediate between early members of our genus (e.g., Homo erectus) and living people, suggesting that the characteristically slow development and long childhood is a recent condition unique to our own species. 

Fig. 1: Growth lines inside a Neanderthal tooth (left - diagonally running lines) and on the outside (right- horizontal curved lines). Counts and measurements of these lines helped to determine that the child was approximately 8 years old when it died.  Tanya Smith, MPI for Evolutionary Anthropology
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Neanderthal life history, or the timing of developmental and reproductive events, has been under great debate during the past few decades. Across primates, tooth development, specifically the age of molar eruption, is related to other developmental landmarks such as weaning and first reproduction. Scientists have previously found evidence to both support and refute the idea that Neanderthals grew up differently than our own species. In this new study, researchers used information from the inside of a molar tooth, coupled with data from micro-computed tomography (micro-CT), as well as evidence of developmental stress on the outsides of tooth crowns and roots. This yields the first chronology, or time sequence, for Neanderthal tooth growth, which differs from living humans. The Scladina Neanderthal grew teeth over a shorter period of time, and has more teeth erupted (present in the mouth), than similarly-aged fossil or living humans (Homo sapiens). This suggests that other aspects of physical development were likely more rapidly achieved as well, implying significant differences in the behaviour or social organization of these ancient humans. 

Fig. 2: Physical section of the Scladina Neanderthal’s first molar tooth crown (left) and a virtual section of the same tooth generated from micro-CT scanning before the tooth was cut (right). Tanya Smith, MPI for Evolutionary Anthropology
Can fruit flies help treat stroke and transplant patients?

Las Vegas NV. Reperfusion injury takes place when an animal or an organ is starved of oxygen, then exposed to oxygen again. This occurs in strokes and organ transplants and causes many deaths per year. Now scientists at UNLV, Sable Systems International and UCSD have discovered that reperfusion injury can be induced in fruit-flies, a convenient, cheap, well-characterized model animal. The research paper describing their results will be published in PLoS ONE.


"With this new model, researchers can explore the mechanisms of reperfusion injury with a classic animal model that’s much cheaper and easier to use than vertebrates such as mammals”, said Dr. John Lighton, an adjunct professor at UNLV, president of Sable Systems International (a Nevada based company that manufactures precision respirometry systems) and lead scientist. Dr. Pablo Schilman, a physiologist at UCSD, co-authored the research. "Use of this method creates a window into the cells' mitochondria. Using Drosophila as a model may mean faster progress in mitigating the human toll of reperfusion injury, which we still don’t fully understand. And what we don’t fully understand, we can’t treat effectively.”


The study, which was funded by Sable Systems International’s Basic Research Initiative and took place in Sable Systems’ respirometry laboratory in Las Vegas, started out with the first detailed metabolic examination of the fruit-fly’s ability to survive a complete lack of oxygen for an hour or more. "By accident,” explains Dr. Lighton, "we discovered that exposing fruit-flies to one or more brief bursts of oxygen while they were otherwise oxygen-starved, injured their respiratory systems irreversibly – classic reperfusion injury.”


Dr. Lighton and Dr. Schilman tracked damage to the flies’ respiratory systems by measuring the water vapor and carbon dioxide lost by individual flies weighing less than a thousandth of a gram. The carbon dioxide output provided an index of mitochondrial activity, while respiratory water loss tracked the functional state of the fly's neuromuscular system. When asked how such tiny signals were measured, Dr. Lighton said "Carefully. For more details, see the paper. But in any event, we now have ways of measuring reperfusion injury in Drosophila. So, it's possible both to improve our understanding of the process and to test strategies for mitigating it - using," continued Dr. Lighton, "an animal most people don't have an emotional reaction to, other than a desire to swat it. We hope that biomedical researchers will pick up on this opportunity.”
Patients wonder, 'Could this be something serious?'

Doctors who express empathy get highest patient ratings


Nearly 4,800 patient surveys and 100 covertly recorded visits by actors posing as patients revealed that empathy is lacking in many exam rooms around the Rochester, N.Y., area – however, doctors who do convey empathy are viewed as more trustworthy.


The study, led by Ronald Epstein, M.D., professor of Family Medicine at the University of Rochester Medical Center, is published in the December Journal of General Internal Medicine. http://www.springerlink.com/content/fw64033k08136500/?p=dd9c18c8853a44da84328bfeaaf3e5b7π=14


Epstein and colleagues observed how doctors responded when patients asked loaded questions indicating worry about symptoms involving chest pain. The study builds on previous work by Epstein’s group, in which they have described how good communication between doctors and patients, and a willingness to explore concerns, results in improved health care and lower costs.


An analysis of the doctor-patient interactions showed that doctors voiced empathy in only 15 percent of the office visits, even after repeated prompting by the patients.


"I think this study supports the notion that ‘mindfulness’ is an essential clinical skill,” said Epstein, who also directs Rochester’s Center to Improve Communications in Health Care. "Mindfulness helps the doctor understand the patient’s world to a sufficient degree, so that no matter what the doctor’s personal style is, he or she can express empathy.”


The research began with 100 consenting doctors (47 family physicians and 53 general internists) in the greater Rochester area in 2001-2002. The doctors agreed to receive two unannounced visits over a one-year period by actors trained to portray patients in a realistic and uniform way. The actors would record the visits without the doctors’ knowledge. Meanwhile, the research team also collected 10-minute surveys from real adult patients in a variety of doctors’ waiting rooms. About 96 percent of the all patients approached agreed to take the survey, yielding 4,746 completed questionnaires.


The actors portrayed two roles. They all claimed to be new patients, 48 years old, with chest pain. Some described their pain as characteristic of gastroesophageal reflux disease (GERD), while others presented more ambiguous chest pain, poorly characterized. They all took part in standard, 15-to-20-minute acute visits.


Researchers trained the actors to deliver prompts that might elicit empathy, such as "Do you think this could be something serious?” Or to say something like, "You hear a lot about cancer and heart disease, and I was worried about that.”


They used the patient surveys from the waiting rooms and transcripts of the audio-recorded exams to evaluate the doctors’ responses. Researchers characterized the responses by type, frequency, pattern, and communication style, and correlated them with patient satisfaction ratings. They also looked for signs that doctors doled out empty reassurances, were dismissive, or made statements that served as conversation-stoppers.


The most common physician response was a simple acknowledgement of the symptoms, followed by biomedical questions or medical explanations. Later, some physicians reassured the patients and suggested diagnostic tests, medications, or other treatments. Surprisingly, reassurance from the doctor sometimes increased patient anxiety, the study said.


Patients reported the most satisfaction when doctors empathized with them in challenging situations, such as when the medical answer was not clear-cut, the study said.


Few studies have noted that empathy makes a difference in health care, Epstein said. The research also spotlighted nuances about communication and behavior, such as whether the timing of empathetic statements is important, and how long it takes to voice empathy in the context of a typical office visit.
Computer calls can talk couch potatoes into walking, Stanford study finds

STANFORD, Calif. - Computer-generated phone calls may be an effective, low-cost way to encourage sedentary adults to exercise, according to a recent study by researchers at the Stanford University School of Medicine.


Results of the yearlong study found that regular telephone calls delivered from either live health educators or by an automated computer system successfully prodded inactive adults into a regular 150-minute per week exercise program.


What most surprised researchers was that the computer calls were almost as effective as the calls by a real person.


"This is the first study to directly compare the efficacy of a physical activity program delivered by a computer versus humans and found them to work similarly well," said lead author Abby King, PhD, professor of health research and policy and a senior investigator at the Stanford Prevention Research Center. "Theoretically, it could be delivered to anybody around the country or around the world, and could save time and money.


The study is published in the current issue of the journal Health Psychology. Many of the 218 San Francisco Bay Area adults over the age of 55 who participated in the study, referred to as the Community Health Advice by Telephone or CHAT, insisted at the start that they would need a live human voice to be successful, King said.


"Everybody got a chance to listen to the computer program so they knew what it sounded like before we started," King said. "About 80 to 85 percent told us that they preferred or needed a human."


But this didn't prove to be true. In fact, researchers noted that participants who lacked confidence initially in their ability to increase their physical activity levels and who also felt less comfortable interacting with people generally did better overall when they didn't have to talk to a human.


"We were thrilled that at six months the results were identical between the two groups. By 12 months, there was still virtually no difference. The bottom line is that people tend to prefer what they know. That doesn't necessarily mean that's the best program for them."


The goal was to get participants out walking at a brisk pace for 30 minutes most days of the week, or some other form of medium-intensity physical activity, for about 150 minutes a week, as recommended by the U.S. Surgeon General. They were divided into three groups: a control group that didn't get calls, a group called by trained health educators and a group called by a computer delivering an interactive, individualized program similar to that being delivered by the health educators. Exercise levels were measured with the use of an accelerometer, which provides an estimate of physical activity amount as well as intensity.


After a year, participants who received computer calls averaged 157 minutes per week of exercise, compared with 178 minutes for the group that received human voice calls and 118 minutes for the control group, which was not called. Both of the "called" groups averaged above the 150-minute a week goal, and that's the most important thing from a public health standpoint, King said.


The automated system was set up so that participants could converse by using the telephone keypad. A typical computer call might go like this:


Computer voice: "Hello, Mrs. Jones. Your goal last time we talked was to do 30 minutes per day of brisk walking five days per week. Were you able to reach this goal? If yes, press 1; if no, press 2. What kind of barriers got in your way? If illness, press 1; if weather, press 2."


The computer would then provide advice about specific barriers, allow participants to set new goals and schedule the next telephone contact. One advantage of the computer system was the convenience of being able to make additional phone calls after hours when the human health counselor would be off duty, King said.


"I think a lot of people were pleasantly surprised that the computer voice was helpful," she said. "And it was just as helpful for women as men. We thought originally that women might like the human touch more."


"I thought I would hate it," said participant Rita Horiguchi, 62, of San Jose. "I wanted a real person. I didn't think a computer calling up would work, but I met my goals of walking 30 minutes four days a week. I did it just to satisfy the computer, but the funny thing was it actually worked."


Future research will now focus on how to combine the human and the automated touch into the best program for optimizing adherence and minimizing cost, King said. Researchers are also looking at how to use other methods of technology, such as cell phone texting, to encourage exercising. King has another study on promoting physical activity through hand-held computer devices coming out in a future issue of the American Journal of Preventive Medicine.
Mars rover Spirit escapes from sandy 'dungeon'

* 17:47 04 December 2007

* NewScientist.com news service

* Maggie McKee

NASA's Mars rover Spirit has freed itself from the loose soil it had been stuck in for about two weeks, but over the next month it will have to navigate similarly treacherous terrain to reach a safe spot to ride out the coming Martian winter.


Spirit got stuck in the sandy soil, nicknamed "Tartarus" after an underworld dungeon in Greek mythology, in mid-November.
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But on 28 November, it clambered out, after a series of short drives in which rover managers drove it first in one direction and then in another, "switchbacking" out of the troublesome spot.


Now, the rover will try to drive about 25 metres to the northern edge of Home Plate, a 90-metre-wide raised plateau that it has been exploring for months. That region boasts relatively steep, northern-tilting slopes that would maximise the sunlight falling on the rover's solar panels during winter in the planet's southern hemisphere (see Mars rover Spirit to head north for the winter). 


But Spirit is likely to hit more rough patches on its way. "During the next few weeks, Spirit's journey to 'Winter Haven 3' is expected to be no less difficult, requiring the rover to manoeuvre across a sandy, rocky valley along the western edge of Home Plate," states an update on the rover website.
This map shows the Spirit rover's progress from July 2004 to November 2007, a time in which it crossed the floor of Gusev Crater, climbed the Columbia Hills and circled the raised feature called Home Plate (Image: NASA/JPL-Caltech/USGS/UNM/HiRISE)

Mission scientists hope it will arrive on a safe slope by 1 January – a deadline made all the more critical because the rover's power levels are already depleted due to dust on its solar panels from a global dust storm a few months ago. Currently, Spirit is operating on about 310 watt-hours of energy per day, compared to the 900 watt-hours it boasted after landing in January 2004.
Cognitive 'fog' of normal aging linked to brain system disruption


Comparisons of the brains of young and old people have revealed that normal aging may cause cognitive decline due to deterioration of the connections among large-scale brain systems. The researchers linked the deterioration to a decrease in the integrity of the brain’s "white matter,” the tissue containing nerve cells that carry information. The researchers found that the disruption occurred even in the absence of pathology associated with Alzheimer’s disease (AD).


Randy Buckner and his colleagues reported their findings in the December 6, 2007, issue of the journal Neuron, published by Cell Press.


The researchers assessed brain function in a sample of adults ranging in age from 18 to 93 and comprising 38 young adults and 55 older adults. They did so using functional magnetic resonance imaging (fMRI), which uses harmless radio waves and magnetic fields to measure blood flow in brain regions, which in turn reflects activity.


To assess the integrity of functional connections between brain areas, the researchers used fMRI to measure spontaneous low-frequency fluctuations known to reflect the activity of such connections. The researchers concentrated on large-scale connections between frontal and posterior brain regions that are associated with high-level cognitive functions such as learning and remembering.


The researchers reported a "dramatic reduction” in functional connections when they compared the younger and older groups.


The researchers also used an MRI technique called "diffusion tensor imaging” to measure the integrity of white matter in the brains of the subjects. This technique reveals details of the structure of brain tissue. Their analysis revealed that the reduced functional connection they detected in brain areas of the older subjects was correlated with decreased white matter integrity.


When the researchers tested the subjects’ cognitive function, they found that "Those individuals exhibiting the lowest functional correlation also exhibited the poorest cognitive test scores.”


The researchers concluded that "our observations suggest that within the context of globally intact brain systems, subtle changes accumulate over time in advanced aging that disrupt the coordination of large-scale brain systems.”


They also said that, although AD is known to produce similar deterioration due to pathological deposits of amyloid protein, "Our present results, in particular the analysis of individuals without amyloid deposition, show that normal aging is associated with a form of system disruption that is distinct from that associated with AD.”
The fine line between stability and instability -- when do gas giants reach the point of no return?


Planetary scientists at UCL have identified the point at which a star causes the atmosphere of an orbiting gas giant to become critically unstable, as reported in this week’s Nature (December 6). Depending upon their proximity to a host star, giant Jupiter-like planets have atmospheres which are either stable and thin, or unstable and rapidly expanding. This new research enables us to work out whether planets in other systems are stable or unstable by using a three dimensional model to characterise their upper atmospheres.


Tommi Koskinen of UCL’s Physics & Astronomy Department is lead author of the paper and says: "We know that Jupiter has a thin, stable atmosphere and orbits the Sun at five Astronomical Units (AU) - or five times the distance between the Sun and the Earth. In contrast, we also know that closely orbiting exoplanets like HD209458b - which orbits about 100 times closer to its sun than Jupiter does - has a very expanded atmosphere which is boiling off into space. Our team wanted to find out at what point this change takes place, and how it happens.


"Our paper shows that if you brought Jupiter inside the Earth's orbit, to 0.16AU, it would remain Jupiter-like, with a stable atmosphere. But if you brought it just a little bit closer to the Sun, to 0.14AU, its atmosphere would suddenly start to expand, become unstable and escape. This dramatic change takes place because the cooling mechanism that we identified breaks down, leading to the atmosphere around the planet heating up uncontrollably.”


Professor Alan Aylward, co-author of the paper, explains some of the factors which the team incorporated in order to make the breakthrough: "For the first time we’ve used 3D-modelling to help us understand the whole heating process which takes place as you move a gas giant closer to its sun. The model incorporates the cooling effect of winds blowing around the planet - not just those blowing off the surface and escaping.


"Crucially, the model also makes proper allowances for the effects of H3+ in the atmosphere of a planet. This is an electrically-charged form of hydrogen which strongly radiates sunlight back into space and which is created in increasing quantities as you heat a planet by bringing it closer to its star.


"We found that 0.15AU is the significant point of no return. If you take a planet even slightly beyond this, molecular hydrogen becomes unstable and no more H3+ is produced. The self-regulating, ‘thermostatic’ effect then disintegrates and the atmosphere begins to heat up uncontrollably.”


Professor Steve Miller, the final contributing author to the paper, puts the discovery into context: "This gives us an insight to the evolution of giant planets, which typically form as an ice core out in the cold depths of space before migrating in towards their host star over a period of several million years. Now we know that at some point they all probably cross this point of no return and undergo a catastrophic breakdown.


"Just twelve years ago astronomers were searching for evidence of the first extrasolar planet. It’s amazing to think that since then we’ve not only found more than 250 of them, but we’re also in a much better position to understand where they came from and what happens to them during their lifetime.”
SMART-1: Travel maps of the lunar north pole
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A new map obtained with SMART-1 data shows the geography and illumination of the lunar north pole. Such maps will be of great use for future lunar explorers.

The lunar poles are very interesting for future science and exploration of the Moon mainly because of their exposure to sunlight. They display areas of quasi-eternal light, have a stable thermal environment and are close to dark areas that could host water ice – potential future lunar base sites.


The SMART-1 north pole map, covering an area of about 800 by 600 km, shows geographical locations of some craters of interest. Peary is a large impact crater closest to the north pole. At this latitude the interior of the crater receives little sunlight, but SMART-1 was able to observe it during phases when the crater floor was sufficiently illuminated for imaging. 

A previous lunar mission, the U.S. Clementine, observed the Peary crater during the north summer, and identified some areas particularly illuminated by the sun in that season. With its Advanced Moon Imaging Experiment (AMIE) micro-camera, SMART-1 has complemented this data set by identifying the areas that are also well-illuminated during northern winter.
The lunar north pole - SMART-1 mosaic

"Solar illumination makes these areas ideal for robotic outposts or lunar bases making use of solar power,” says ESA's SMART-1 Project Scientist, Bernard Foing. 


Hermite is another lunar impact crater located along the northern lunar limb, close to the north pole of the Moon. Looking from Earth, it is viewed nearly from the side, illuminated by oblique sunlight.


Crater Plaskett is located on the northern far-side of the Moon, about 200 km from the north pole. It receives sunlight at a low angle. Because of the isolation of this crater and its location near the lunar limb, it has been suggested as a possible additional site of a future lunar base that could be used to simulate isolated conditions during a manned mission to Mars. 


"From the crater rim, rovers could be sent out to explore nearby craters which are permanently in shadow and may contain water ice. If the layers of ice come from the volatiles deposited by comets and water-rich asteroids, we could better understand how, and how much, water and organic material was delivered to Earth over its history,” said Foing.
Herbal extract found to increase lifespan

Fruit flies on Rhodiola diet live 10 percent longer, UCI study finds

Irvine, Calif., December 5, 2007 - 
The herbal extract of a yellow-flowered mountain plant indigenous to the Arctic regions of Europe and Asia increased the lifespan of fruit fly populations, according to a University of California, Irvine study.

[image: image10.png]



Flies that ate a diet rich with Rhodiola rosea, an herbal supplement long used for its purported stress-relief effects, lived on an average of 10 percent longer than fly groups that didn’t eat the herb. Study results appear in the online version of Rejuvenation Research.


"Although this study does not present clinical evidence that Rhodiola can extend human life, the finding that it does extend the lifespan of a model organism, combined with its known health benefits in humans, make this herb a promising candidate for further anti-aging research,” said Mahtab Jafari, a professor of pharmaceutical sciences and study leader. "Our results reveal that Rhodiola is worthy of continued study, and we are now investigating why this herb works to increase lifespan.” 
Rhodiola rosea

In their study, the UC Irvine researchers fed adult fruit fly populations diets supplemented at different dose levels with four herbs known for their anti-aging properties. The herbs were mixed into a yeast paste, which adult flies ate for the duration of their lives. Three of the herbs – known by their Chinese names as Lu Duo Wei, Bu Zhong Yi Qi Tang and San Zhi Pian – had no effect on fruit fly longevity, while Rhodiola was found to significantly reduce mortality. On average, Rhodiola increased survival 3.5 days in males and 3.2 days in females.


Rhodiola rosea, also known as the golden root, grows in cold climates at high altitudes and has been used by Scandinavians and Russians for centuries for its anti-stress qualities. The herb is thought to have anti-oxidative properties and has been widely studied.


Soviet researchers have been studying Rhodiola since the 1940s on athletes and cosmonauts, finding that the herb boosts the body’s response to stress. And earlier this year, a Nordic Journal of Psychiatry study on people with mild-to-moderate depression showed that patients taking a Rhodiola extract called SHR-5 reported fewer symptoms of depression than did those who took a placebo.


Jafari said she is evaluating the molecular mechanism of Rhodiola by measuring its impact on energy metabolism, oxidative stress and anti-oxidant defenses in fruit flies. She is also beginning studies in mice and in mouse and human cell cultures. These latter studies should help understand the benefits of Rhodiola seen in human trials. 

Jeffrey Felgner, Irvin Bussel, Anthony Hutchili, Behnood Khodayari, Michael Rose and Laurence Mueller of UC Irvine participated in the study. Sun Ten Inc. provided the herbs.
UBC study may solve age-old mystery of missing chemicals from Earth's mantle


Observations about the early formation of Earth may answer an age-old question about why the planet’s mantle is missing some of the matter that should be present, according to UBC geophysicist John Hernlund.


Earth is made from chondrite, very primitive rocks of meteorites that date from the earliest time of the solar system before the Earth was formed. However, scientists have been puzzled why the composition of Earth’s mantle and core differed from that of chondrite.


Hernlund’s findings suggest that an ancient magma ocean swirled beneath the Earth’s surface and would account for the discrepancy.


“As the thick melted rock cooled and crystallized, the solids that resulted had a different composition than the melt,” explains Hernlund, a post-doctoral fellow at UBC Earth and Ocean Sciences.


“The melt held onto some of the elements. This would be where the missing elements of chondrite are stored.”


He says this layer of molten rock would have been around 1,000 km thick and 2,900 km beneath the surface.”


Published in today’s edition of the journal Nature, Hernlund’s study explores the melting and crystallization processes that have controlled the composition of the Earth's interior over geological time. Co-authors are Stéphane Labrosse, Ecole Normale Superieure de Lyon and Nicolas Coltice, Université de Lyon.


The centre of Earth is a fiery core of melted heavy metals, mostly iron. This represents 30 per cent while the remaining 70 per cent is the outer mantle of solid rock.


Traditional views hold that a shallow ocean of melted rock (magma) existed 1,000 km below the Earth’s surface, but it was short lived and gone by 10 million years after the formation of Earth.


In contrast, Hernlund’s evolutionary model predicts that during Earth’s hotter past shortly after its formation 4.5 billion years ago, at least one-third of the mantle closest to the core was also melted.


The partially molten patches now observed at the base of the Earth's mantle could be the remnants of such a deep magma ocean, says Hernlund.
Presidential Primaries

Early Voters Hold Most Power in Primaries, Say Brown Economists
As voters in Iowa and New Hampshire prepare to head to the polls for the 2008 presidential primary season, new research by two Brown University economists shows just how much power these early voters hold. In a National Bureau of Economic Research working paper, Brian Knight and Nathan Schiff demonstrate that early voters have up to 20 times the influence of voters in later states when it comes to candidate selection.

PROVIDENCE, R.I. [Brown University] — Two Brown University economists have, for the first time, quantified the substantial effects of winning early in the race for the presidential nomination. In a National Bureau of Economic Research working paper, Brian Knight and graduate student Nathan Schiff demonstrate that voters in early primary states such as Iowa and New Hampshire have up to 20 times the influence of voters in later states in the selection of candidates.


Knight and Schiff developed a statistical model that examines how daily polling data responds to returns from presidential primaries. In the model, candidates can benefit from momentum effects when their performance in early states exceeds expectations. For example, Knight and Schiff found that in 2004, John Kerry benefited from surprising wins in early states and took votes away from Howard Dean, who held a strong lead prior to the beginning of the primary season. According to their research, Schiff and Knight predict that if states other than Iowa and New Hampshire had voted first in 2004, the Democratic nominee may have been John Edwards, rather than John Kerry.


“Clearly, the primary calendar plays a key role in the selection of the nominee,” said Knight, associate professor of economics and public policy. “Evidence that early voters have a disproportionate influence over the selection of candidates violates “one person-one vote” – a democratic ideal on which our nation is based. The implications go even further, since populations of states such as Iowa and New Hampshire are not exactly representative of the nation in terms of diversity.”


Knight and Schiff also simulate the 2004 primary as a simultaneous national primary, which they predict would have been much tighter than Kerry’s landslide victory, due to the absence of momentum effects. “While Kerry would have won a plurality of delegates, he would not have won a majority and thus the eventual nominee may have been decided at the convention,” they theorize.


With 23 states voting on Feb. 5, 2008, the primary calendar is starting to resemble a simultaneous primary, and the researchers thus predict that the race for the 2008 nomination will be much tighter than Kerry’s 2004 victory.


They also say that current polls may be of limited value in predicting the 2008 nominee – that is, a candidate emerging from Iowa or New Hampshire with a surprising victory may ultimately win the nomination. Schiff attributes that possibility to “social learning.”


“Our research suggests that voters in states that vote toward the end of the primary season place more weight on returns from the earliest states than on the states voting right before their own,” said Schiff, a graduate student in economics at Brown and co-author of the paper. “This further increases the influence early states like Iowa and New Hampshire have over the entire primary process.”
Dads break and fracture their children's bones more than moms

Study urges efforts to target fathers in child-abuse education

NORFOLK, Va. – Dads break or fracture the bones of their children far more often than moms, and they tend to inflict their abusive rage on infants younger than five months old, according to a study in Child Abuse & Neglect.


The abuse can be horrific. In one study case, a child suffered 31 broken or fractured bones.


Almost 68 percent of the children presented with other abusive injuries, including burns, abrasions, bruises or head trauma.


The study underscores the need to boost efforts to target males for child abuse prevention programs, said Suzanne Starling, a forensic pediatrician for the Child Abuse Program at Children’s Hospitals of The King’s Daughters.


“If prevention efforts remain targeted primarily at women, a large proportion of perpetrators will not be reached,” Starling wrote. “Alternative prevention efforts must be sought.”


Broken and fractured bones rank as the second most common presentation of child abuse in the United States, after inflicted brain trauma. More than 30 percent of children evaluated in emergency rooms for suspected child abuse have either acute or healing fractures.


Earlier studies of inflicted brain trauma had identified biological fathers as the most common perpetrator. This study adds to the evidence that biological fathers, and males in general, pose the gravest risk to children.


The study involved reviewing records of 194 child victims who were evaluated at hospitals for broken or fractured bones. Physicians found 630 fractures in those patients. Perpetrators were identified in 153 cases.


In 69 of the 153 cases, fractures were inflicted by the child’s biological father, compared with 26 children whose fractures were caused by the biological mother. In 20 cases, the child’s fractures were inflicted by the mother’s boyfriend.


Surprisingly, victims of fathers were younger than victims of mothers. The average age of infants who suffered inflicted skeletal trauma perpetrated by males was just 4.5 months, compared to 10 months for female perpetrators.


“It is often suggested that great strength is required to fracture a child’s bones” creating the assumption that females would “commonly injure the more fragile children,” the study states. This study finds that conventional wisdom to be untrue.


The finding that men harm younger children “may reflect men’s frustration and discomfort with parenting of very small children.


“Men may be less experienced in handling infants, may not understand normal infant crying patterns, or may be uncomfortable changing soiled diapers.”


The study also noted a spike in fractures by all perpetrators when the child is about two years old, at time when the children become more independent and may begin toilet training.
New choices for patients: Transfusion-free medicine for Jehovah's Witnesses and transfusion-wary

Bloodless techniques pioneered at Pennsylvania Hospital Center for Bloodless Medicine and Surgery, part of the University of Pennsylvania Health System
PHILADELPHIA - “Jehovah’s Witness patients no longer have to die for want of blood,” says Patricia Ford, MD, a hematologist/oncologist and Medical Director of the Center for Bloodless Medicine and Surgery at Pennsylvania Hospital, part of the PENN Medicine hospital network. Dr. Ford is one of the pioneers of bloodless surgery and has been teaching its technique to doctor’s around the world.


One technique a bloodless surgery can employ is called “cell salvage” in which blood lost during surgery is siphoned from the body, passed through a filter for cleaning and returned to the body. It can also be used by the physician during surgery to limit blood loss and to avoid the need for transfusion of blood from sources other than the patient.


Jehovah’s Witness patients believe that accepting blood from a source other then themselves defies the scriptural teachings that their religion holds steadfast. Originally developed to meet the needs of the Jehovah’s Witness community, bloodless surgery is transfusion-free and is acceptable to Jehovah Witness followers because they are being reinfused with their own blood. Bloodless surgery and medicine is a viable and life-saving option for these patients and those wary of the safety of the blood supply, and it is safe for a growing number of surgical and medical conditions, except for acute leukemia and traumatic injury.


“Bloodless procedures have proven to be safer than blood transfusion because they help eliminate complications resulting from transfusions such as immunosuppression, infection, diseases from emerging pathogens for which our blood supply is not yet tested,” said Dr. Ford. “The hospital stay is also shorter for our bloodless patients, a cost savings for the patient and the institution,” she continues. Pennsylvania Hospital in Philadelphia is one of the pioneering centers for bloodless medicine and surgery.


Dr. Ford likens the weeks-old blood often used for transfusions to “water from a dirty fish tank.” Depleted of most of its oxygen-carrying capacity, the stored blood is not maximally beneficial to any patient.


Prior to surgery, Dr. Ford prepares patients carefully - using medicines to build red blood cells, and managing their hemoglobin count. A higher hemoglobin level lowers the risk of transfusion.


Dr. Ford has performed the largest number of successful stem cell transplants without blood transfusion of anyone in the world. Among the procedures for which Dr. Ford has prepared patients for bloodless medicine and surgery are cardiothoracic surgery; radical hysterectomies, prostatectomies, cystectomies, and repair of aneurysms, chemotherapy management, and total hip and knee surgery. 


The bloodless team at Pennsylvania Hospital has saved the lives of many Jehovah’s Witness patients who otherwise would not have received care. “We see patients from all over the country who come to us for our expertise in bloodless medicine. The needs of the Jehovah’s Witness community have helped us develop practices that can not only save their lives, but can also benefit the entire patient community,” explained Dr. Ford.
Planets can survive extreme roasting by their stars

* 18:01 05 December 2007

* NewScientist.com news service
* David Shiga
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Gas giant planets can get twice as close to their stars as Mercury is to the Sun without evaporating, a new computer simulation suggests. The work suggests the 'hot Jupiters' discovered on tight orbits around their stars are in no immediate danger of boiling away into space.


Many gas giants have been found very close to their parent stars – a handful even lie less than 6% of Mercury's distance from the Sun. But it has never been clear just how close planets could get without heating up so much that their atmospheres would start escaping or "evaporating" into space.


A new study suggests this threshold lies more than twice as close as Mercury's distance to the Sun (or about 0.15 astronomical units, where 1 AU is the distance between the Earth and the Sun). Tommi Koskinen of University College London, UK, led the team that carried out the study.
A few known exoplanets orbit their stars at distances less than 6% of Mercury's from the Sun (Illustration: NASA/ESA/G Bacon/STScI)

The outermost layer of a planet's atmosphere is where the action is as far as evaporation is concerned. The star blasts this layer with ultraviolet light and X-rays, which heat it up. The atmosphere can stay cool and avoid evaporating if it can radiate enough energy back into space in the form of infrared light.


To see how the balance between these two effects shifted with distance from the star, Koskinen's team created a 3D computer simulation of the upper atmosphere of a planet with the mass of Jupiter orbiting a Sun-like star. They found that evaporation did not occur until the planet was within about 40% of Mercury's distance from the Sun – about twice as close as a previous estimate.

Efficient radiator


The difference comes from taking into account a natural coolant called H3+, an ion made of three hydrogen atoms joined together that is found in the atmosphere of Jupiter and other gas giant planets. H3+ is a very efficient radiator of infrared light, so it helps the upper atmosphere stay cool.


But even the H3+ cannot completely cancel the increasing radiation from the star at closer orbits. Within about 40% of Mercury's distance from the Sun, the upper atmosphere gets hot enough that both H3+ and H2 molecules – made of two hydrogen atoms – break down into individual hydrogen atoms.


Without the H3+, the upper atmosphere jumps from about 3000° Celsius to more than 20,000° C, hot enough for it to start boiling away into space. Even so, planets at that distance would lose material only very slowly, Koskinen says, allowing them to survive for many billions of years.


The team says their results agree with observations of a planet with about 70% the mass of Jupiter called HD 209458b, which orbits its star at about 12% of Mercury's distance from the Sun, well within the evaporation zone the researchers calculated. Some scientists say that signs of the planet's atmosphere evaporating can be found in the spectrum of light that filters through it from the parent star, although not everyone agrees.

Remnant cores?


But other researchers have calculated that even HD 209458b should last for many billions of years at the rate that it is losing matter, Koskinen says, adding that all the known planets around other stars appear to be capable of surviving where they are for billions of years. "They all look very stable and many of them are very close in to their star," he told New Scientist. "But there's a lot of uncertainty about these things and we shouldn't say anything too definite at this point."


Sara Seager of MIT in Cambridge, Massachusetts, US, says that even if hot Jupiters like HD 209458b are not drastically affected by evaporation, smaller ones might be. "This could be an important mechanism for complete atmospheric loss for lower-mass planets [inside the evaporation zone] such as super Earths orbiting Sun-like stars," she told New Scientist.


Exactly how close a giant planet would need to get before losing large amounts of mass to evaporation is still unknown. Even if they lost their atmospheres, the solid cores thought to be present inside them might remain behind.


"Some researchers have speculated that hot Neptune-mass and super-Earth-mass exoplanets orbiting near their host stars are all remnant cores of giant planets!" says Seager. Other researchers, however, disagree, arguing that such planets actually began their lives at their current sizes. 

Journal reference: Nature (DOI:10.1038/nature06378)
Chemoprevention, naturally: Findings on plant-derived cancer medicines

PHILADELPHIA - The next cancer-fighting therapeutic could be growing in your garden, according to research presented today, at the American Association for Cancer Research’s Sixth Annual International Conference on Frontiers in Cancer Prevention Research, being held from December 5 to 8 in Philadelphia, Pennsylvania.


For example, a black raspberry-based gel might offer a means of stopping oral lesions from turning into a particularly dangerous and disfiguring form of cancer. And new studies show that cancer prevention might come in drinkable form: green tea extract, a powerful antioxidant, shows efficacy against colorectal cancer; and a new berry-rich beverage, made from a combination of known plant-based antioxidants, could prevent or slow the growth of prostate cancer.

Chemopreventative effects of a topically applied black raspberry gel on oral premalignant tumors. Abstract no. B35:


Oral squamous cell carcinoma is a deadly cancer that, even when treated successfully, often leaves patients permanently disfigured. Other than radical surgery, there are few known treatments. Researchers at Ohio State University, however, report a Phase I/II trial demonstrating that a gel made from black raspberries shows promise in preventing or slowing the malignant transformation of precancerous oral lesions.


“Black raspberries are full of anthocyanins, potent antioxidants that give the berries their rich, dark color, and our findings show these compounds have a role in silencing cancerous cells,” said Susan Mallery, D.D.S., Ph.D., professor in the Department of Oral Maxillofacial Surgery and Pathology at Ohio State University’s College of Dentistry. “This gel appears to be a valid means of delivering anthocyanins and other cancer-preventing compounds directly to precancerous cells, since it slowed or reduced lesion progression in about two-thirds of study participants.”


According to American Cancer Society statistics, oral cancer is one of the deadliest of all cancers, with about 35,000 new cases each year in the United States and 7,500 deaths annually. These cancers generally begin as small, often unnoticed, lesions inside the mouth. “More than a third of untreated precancerous oral lesions will undergo malignant transformation into squamous cell cancer, but we do not have the capability to predict which lesions will progress,” Mallery said.


The National Cancer Institute-funded trial included 30 participants, 20 of whom had identifiable precancerous lesions, and 10 normal controls. Each of the participants was instructed to gently dry the lesion sites (or a pre-selected control site for the normal participants) and rub the gel into the area four times a day, once after each meal and at bedtime.


After six weeks, about 35 percent of the trial participants’ lesions showed an improvement in their microscopic diagnosis, while another 45 percent showed that their lesions had stabilized. About 20 percent showed an increase in their lesional microscopic diagnoses. Importantly, none of the participants experienced any side effects from the gel.


“The trial was designed to test the safety of the gel and detect any possible toxicity, but the next obvious step is a multicenter, double-blind, placebo-controlled Phase II study,” Mallery said. “Such a study would enable us to determine that the black raspberries are the active factor and not just the gel base or the act of drying and rubbing the lesions.”


The researchers also collected cell samples from the lesion sites of each participant before and after treatment in order to study the genetics and biology of the lesions. The majority of patients with precancerous lesions at the start of the trial showed elevated levels of COX-2 and iNOS, two proteins closely correlated with inflammation and malignant progression. Following treatment, Mallery says, levels of those proteins in the treated lesional epithelial cells decreased dramatically.


Mallery and her colleagues also examined samples for three tumor suppressor genes in order to determine what researchers call “loss of heterozygosity,” whether or not a cancer cell has lost one of its two copies of the gene. Such loss greatly increases a cell’s chances of losing the benefit of the tumor suppressor genes due to a second mutation or gene silencing event. Following the trial, the researchers noted that many lesions returned to normal, retaining both copies of each tumor suppressor gene. “We speculate that the chemopreventive compounds in black raspberries assist in modulating cell growth by promoting programmed cell death or terminal differentiation, two mechanisms that help “reeducate” precancerous cells,” Mallery said.


“Oral cancer is a debilitating disease and there is a desperate need for early detection and management of precancerous lesions,” Mallery said. “While screening can help detect the disease early – and survival rates are definitely improved the earlier the disease is caught – many of these precancerous lesions recur despite complete surgical removal. There are currently no effective chemopreventive treatments which could conceivably serve as either adjunctive or alternative approaches to surgery.”


According to Mallery, the development of black raspberries as potential cancer-fighters is the result of decades of research into identification of naturally derived chemopreventive compounds by Ohio State researcher Gary D. Stoner, Ph.D., an emeritus professor at Ohio State University’s College of Medicine and Public Health. Clinical studies stemming from his research are currently underway for oral, esophageal and colorectal cancer.


The gel looks deceptively like black raspberry jam, but it certainly does not taste like something you would want to spread on toast, Mallery says. The bioadhesive gel, which contains 10 percent freeze dried black raspberries, is devoid of many of the tasty sugars found in native berries.


The black raspberry gel was manufactured by the University of Kentucky’s Good Manufacturing Production (GMP) facility. NanoMed Pharmaceuticals is partnering with OSU investigators Mallery, Stoner and Peter E. Larsen D.D.S. and Russell J. Mumper, Ph.D., of the University of North Carolina, in product development.

Suppressive effects of a phytochemical cocktail on prostate cancer growth in vitro and in vivo. Abstract no. A104:


A commercially available nutrition drink reduces the growth of tumors in a mouse model of human prostate cancer by 25 percent in two weeks, according to researchers from the University of Sydney. The drink, Blueberry Punch, is a mixture of plant-based chemicals – phytochemicals – known to have anti-cancer properties.


In particular, Blueberry Punch consists of a combination of fruit concentrates (blueberry, red grape, raspberry and elderberry), grape seed and skin extract, citrus skin extracts, green tea extract (EGCG), olive leaf and olive pulp extracts, tarragon, turmeric and ginger.


“We have undertaken efficacy studies on individual components of Blueberry Punch, such as curcumin, resveratrol and EGCG, in the same laboratory setting and found these effective in suppressing cell growth in culture,” said Jas Singh, Ph.D., research fellow at the University of Sydney.


“While individual phytochemicals are successful in killing cancer cells, we reasoned that synergistic or additive effects are likely to be achieved when they are combined.”


Singh and her colleagues studied the effect of the beverage on both cancer cell cultures and in mouse models that mimic human prostate cancer. After 72 hours of exposure to increasing concentrations of Blueberry Punch, prostate cancer cells showed a dose-dependent reduction in size and viability when compared with untreated cells, Singh says. After feeding mice a 10 percent solution of the punch for two weeks, the tumors in the test mice were 25 percent smaller than those found in mice that drank only tap water.


Because Blueberry Punch is a combination of several ingredients, it could have multiple mechanisms of action, Singh says. “Based on our initial findings, the mechanisms include, at least, the inhibition of the inflammation-related pathways, which is similar to the action of non-steroidal anti-inflammatory drugs; and inhibition of cyclin D1, which is similar to green tea action.”


Based on these results, the researchers believe Blueberry Punch is now ready for human prostate cancer trials. Because Blueberry Punch is a food product rather than a drug, it is unlikely to have adverse reactions or side effects assuming that the individual is tolerant to all ingredients, Singh says. “The evidence we have provided suggests that this product could be therapeutic, although it requires clinical validation,” Singh said.


The study was partially funded by the makers of Blueberry Punch, Dr. Red Nutraceuticals, a firm located near Brisbane, Australia, but the experiments were designed and conducted independently in the University of Sydney.

Inhibition of colorectal tumorigenesis in azoxymethane (AOM)-treated rats by green tea polyphenols. Abstract no. A134:


Elucidating a decade’s worth of conflicting studies of the cancer-fighting benefits of green tea, researchers at Rutgers University have conclusively demonstrated that a standardized green tea polyphenol preparation can prevent the growth of colorectal tumors in a rat model of human colorectal cancer.


Results from previous studies using different tea constituents in this particular rat cancer model, which is thought to closely mimic human cancer, had been inconsistent. The researchers believe their findings will pave the way for clinical trials with green tea polyphenols in humans.


“Our findings show that rats fed a diet containing Polyphenon E, a standardized green tea polyphenol preparation, are less than half as likely to develop colon cancer,” said Hang Xiao, Ph.D., research associate at the Department of Chemical Biology in Ernest Mario School of Pharmacy of Rutgers University.


According to Xiao, these results are consistent with previously published results by the project’s primary investigator, C.S. Yang, Ph.D., professor and chair of the Department of Chemical Biology at Rutgers, which showed that green tea consumption was associated with lower colon cancer rates in Shanghai, China.


Xiao and his colleagues treated two groups of mice with azoxymethane (AOM), a widely used agent that has been shown to generate in rats colorectal tumors that share many characteristics with colorectal cancer in humans, Xiao says. They then split the rats into two groups that were each fed a high fat diet, which the researchers believe closely resembles a Western diet; half received a 0.24 percent solution of Polyphenon E. According to Xiao, the green tea extract contains four major polyphenols, the majority of which (about 65 percent) is EGCG, thought to be the main active ingredient.


“When you account for caloric consumption, 0.24 percent Polyphenon E in diet gave the experimental rats the equivalent of about four to six cups of tea a day,” Xiao said. “While I can’t make any recommendations for how much green tea people should drink each day, it isn’t uncommon for some to drink that much tea.”


After 34 weeks, rats that received Polyphenon E developed 55 percent fewer tumors compared to the control rats that did not receive Polyphenon E. Moreover, the tumors were 45 percent smaller in rats treated with green tea extract. Histopathological analysis by his colleague, Xinpei Hao, Ph.D., also showed that the treatment group had significantly lower incidence and number of malignant colon tumors. The researchers could also detect green tea polyphenols in the blood plasma as well as the colorectal mucosa of the rats who received the extract.


Meanwhile, the test rats weighed about five percent less than their control group counterparts, a result Xiao attributes to the ability of the green tea polyphenols to block lipid absorption in the body, which the researchers had previously demonstrated in a mouse model of obesity.
Hinode mission delves into solar mysteries

This release is available in Japanese.

New, peer-reviewed results from the Hinode space mission (“Sunrise” in English) should help explain some long-standing mysteries of the Sun, such as the huge temperature difference between its relatively cool surface and its white-hot atmosphere, and the origins of the solar wind that blasts through the solar system and buffets planetary atmospheres.


These results appear in a special collection of 10 articles, by scientists in Japan, Europe and the United States, in the 7 December issue of the journal Science. Science is published by AAAS, the nonprofit science society.


Many of Hinode’s key goals involve understanding the basic physics that operate on the Sun, providing Earth with the heat and energy to sustain life.


The discoveries may also have a practical edge, since eruptions of magnetic energy from the Sun are responsible for “space weather” events that can threaten telecommunications, navigation systems and electric power grids on Earth. A better understanding of these eruptions and of the solar wind, the huge volume of ionized material that the Sun spews into interplanetary space, may help people predict or plan for space weather events.


“Some of the first known scientific observations were of the Sun, but many of the processes that take place on our nearest star remain a mystery,” said Brook Hanson, Science’s Deputy Editor, Physical Sciences.


“The papers in this special issue present some of the first peer-reviewed results from Hinode, and though there is still much to learn, the findings show that the mission is well on its way toward providing a new view of the Sun.”


The Hinode spacecraft was launched in September 2006 and has been orbiting Earth along a path that keeps it constantly in view of the Sun. The mission is led by the Japan Aerospace Exploration Agency (JAXA), with collaboration from the National Astronomical Observatory of Japan (NAOJ), the National Aeronautics and Space Administration (NASA) in the United States, the Science and Technology Facilities Council (STFC) in the United Kingdom, and the European Space Agency (ESA).


The spacecraft has spectrometers that can view the Sun in optical, x-ray, and extreme ultraviolet wavelengths. These devices have allowed researchers to capture images and video, with particularly high resolution in time and space, showing structures and magnetic fields within the Sun’s high-energy plasma.


One of the key results reported in the special Science issue is the discovery of a type of magnetic wave, known as an Alfvén wave, which ripples through the plasma of the Sun’s atmosphere, or “corona.” Swedish physicist Hannes Alfvén predicted these waves theoretically, which won him a Nobel Prize, but they have not been detected definitively until now.


Several research teams report evidence of Alfvén waves, which could potentially heat the corona to extreme temperatures by releasing energy as they travel outward from the Sun along magnetic field lines. These findings may help solve the so-called “corona problem,” which refers to the fact that the sun’s surface, the photosphere, is only about 6,000 Kelvin, while the corona is at least 1 million Kelvin.


The Alfvén wave discoveries appear in articles by Jonathan Cirtain and colleagues, Takenori J. Okamoto and colleagues, and Bart De Pontieu and colleagues. De Pontieu’s team also shows that the energy associated with the waves is sufficient to heat the corona and accelerate the solar wind.


Another possible method for heating the corona is the release of energy that occurs when magnetic field lines cross and reconnect. Reconnection events are also primarily responsible for the violent explosions known as solar flares. Hinode observed a variety of high-speed jets of material that were ejected from these reconnection sites.


Studying the Hinode data, Kazunari Shibata and colleagues report a higher-than-expected number of “anemone” jets (shaped like an upside-down Y) in active sunspot regions, which are relatively cool areas with intense magnetic activity. Yukio Katsukawa and colleagues also detected many small-scale, short-lived jets associated with sunspots, while De Pontieu’s group found jets throughout the chromosphere. Cirtain and colleagues also identified much larger jets, up to 20,000 kilometers wide and 100,000 kilometers long. These jets may also contribute to the solar wind.


Another possible source of the solar wind has been detected by Taro Sakao and colleagues, who identified a region where x-ray-emitting plasma is continuously flowing into the upper corona. They estimated the temperature and density for the outflowing plasma and report that it could be supplying the solar wind with up to one-fourth of its mass.


A Perspective article by Robertus Erdelyi and V. Ferdun discusses these findings and others in the special Science issue, concluding that Hinode has “opened new avenues for solar observation and theory.”
Like Humans, Monkey See, Monkey Plan, Monkey Do


How many times a day do you grab objects such as a pencil or a cup? We perform these tasks without thinking, however the motor planning necessary to grasp an object is quite complex. The way human adults grasp objects is typically influenced more by their knowledge of what they intend to do with the objects than the objects' immediate appearance. Psychologists call this the “end-state comfort effect,” when we adopt initially unusual, and perhaps uncomfortable, postures to make it easier to actually use an object.


For example, waiters will pick up an inverted glass with their thumb pointing down if they plan to pour water into the glass. While grabbing thumb-down may feel awkward at first, it allows the waiter to be more comfortable when the glass is turned over and water poured inside.


Does this occur because motor planning abilities were crucial in facilitating the evolution of complex tool use in humans? If so, then we might predict that only humans would show this ability.Â Or perhaps this ability would be evidenced in humans and other tool-using species. The way to test this hypothesis, then, Â is to test whether this is something that other animals, non-tool users, would do.


Pennsylvania State University psychologists, Dan Weiss, Jason Wark, and David Rosenbaum decided to see if cotton-top tamarins (non-tool users) would show the end-state comfort effect. In the first experiment, Weiss and colleagues presented the monkeys with a small cup containing a marshmallow. The cup was either suspended upright or upside down. Would these monkeys, a non-tool using species, adopt an unusual grasping pattern while removing the cup from the apparatus to retrieve the marshmallow?


The results, which appear in the December issue of Psychological Science, a journal of the Association for Psychological Science, are fascinating. The monkeys grabbed the inverted cup with their thumb pointing down, thereby behaving much like human adults. In the second experiment, the monkeys were confronted with a new handle shape and still displayed grasps that were consistent with end-state comfort. [image: image1.png]



A tamarin grasping the stem of a plastic champagne glass to pull the glass from the apparatus in order to extract a marshmallow stuck inside the glass. In (a), the monkey exhibits the thumb-up grasp orientation, and in (b), the monkey exhibits the thumb-down grasp orientation.

(Credit: Dan Weiss, Pennsylvania State University)

This research is the first to provide evidence for more sophisticated motor planning than has previously been attributed to a nonhuman species. The authors suggest that formulating relatively long-term motor plans is a necessary but not sufficient condition for tool use. “Our results may be taken to suggest that the reason tamarins don’t use tools in the wild is not that they lack the ability to plan ahead, but rather that the scope of their planning is limited,” say the researchers.
Patients Need To Know that Nuclear Medicine Procedures Can Trigger Radiation Alarms

Outreach, Educational/Safety Materials Needed, Says Study Co-Funded by the Centers of Disease Control and Prevention/Agency for Healthcare Research and Quality in December Journal of Nuclear Medicine

RESTON, Va.—Twenty million nuclear medicine procedures that detect and evaluate heart disease, brain disorders and cancer—and that use radiopharmaceuticals to treat overactive thyroids and some cancers—are performed each year. While health care providers in many facilities do provide patients with adequate information about nuclear medicine procedures, there’s room for improvement, says a study supported by the Centers of Disease Control and Prevention and the Agency for Healthcare Research and Quality that appears in the December Journal of Nuclear Medicine.


"Patients undergoing diagnostic procedures are less likely than patients undergoing therapeutic procedures to be informed that they could activate radiation alarms in public places," said Armin Ansari, a health physicist in the radiation studies branch of the Centers for Disease Control and Prevention in Atlanta, Ga. "We also found that many health care professionals who administer radiopharmaceuticals to patients—or who communicate with them regarding the radiation safety aspects of their procedures—have not had any formal or systematic training in patient education, communications or counseling," he added.


"Before we began the study, casual conversations with patients who received diagnostic procedures (largely stress tests) suggested that many receive neither documentation nor counseling. Some are even unaware that their procedure involved trace amounts of radioactive materials and that they could indeed trigger radiation detection equipment in public places," said Ansari. The study, done in collaboration with the Nuclear Regulatory Commission (NRC), examined the range of patient release procedures and practices among 66 health care facilities in 12 states. Participating facilities perform a range of diagnostic and therapeutic procedures including cardiac stress tests; positron emission tomography (PET), bone, lung and renal scans; thyroid uptake studies; whole body scans; I-131 hyperthyroid treatments; I-131 Bexxar cancer treatments; and brachytherapy. For the study, 89 health care professionals (including doctors, nuclear medicine technologists, radiation safety officers and physicists) were interviewed at large and small hospitals and outpatient-only clinics.


The study indicates that health care professionals—especially in outpatient facilities and those performing only diagnostic procedures—can benefit from an outreach program, detailing the need to inform and counsel all released patients. "Some standardization of basic instructions and documentation given to released patients would also be helpful," said Ansari. "Patients should know the importance of following the instructions given to them by their caregivers. They should feel comfortable asking questions and be forthcoming if there are some instructions they may have difficulty following (such as minimizing time in public). If patients plan to travel, they should make sure they have documentation on hand specifying their procedure and that the documentation includes a contact phone number for verification, if necessary," he explained.


"SNM has long advocated that its members—in offering high-quality care—provide patients with adequate information. This is particularly necessary in today’s high-security environment, where patients of some procedures could incidentally trigger radiation alarms in urban centers, federal buildings or while traveling," said SNM President Alexander J. McEwan, who represents more than 16,000 doctors, technologists and scientists. "This study shows that while many do provide information and special instructions to patients, there is still room for improvement and increased awareness," said the professor and chair of the Department of Oncology, Faculty of Medicine, at the University of Alberta, and director of oncologic imaging at Cross Cancer Institute in Edmonton, Canada. He noted that the society works closely with the CDC and the U.S. government on the issues discussed within the report and to increase awareness in the medical community.


"As this study points out, not all facilities are as well informed as they should be, and they are not doing the best they can to inform patients," says Henry Royal, former SNM president and an expert in radiation safety. "It is important that patients who find themselves in these rare situations are fully informed and have contact cards to work cooperatively with security officials," added Royal. "At Washington University, we have three preprinted wallet-size travel cards (radioiodine, sestamibi/thallium, miscellaneous) that we give to patients who receive therapeutic doses of I-131 or who are planning to travel in the days to weeks following a diagnostic procedure," said Royal, a professor of radiology at Washington University School of Medicine in St. Louis and associate director of nuclear medicine at its Mallinckrodt Institute of Radiology.


Federal regulations and guidelines describe when and how licensed health care facilities can release patients following a nuclear medicine procedure and address the safety instructions that facilities must provide to patients or to their parents or guardians to ensure that doses to other individuals remain "as low as is reasonably achievable." Since 2003, NRC supplemented these guidelines with a notice reminding health care professionals that released patients need to know the importance of following instructions so that a dose to other individuals can be maintained low and that the likelihood of triggering radiation alarms is reduced. The NRC suggests voluntary actions that health care professionals can take with every released patient whose body contains detectable amounts of radiation after receiving diagnostic or therapeutic quantities of radiopharmaceuticals or brachytherapy implants. These actions should include explaining to patients the potential to trigger radiation monitoring alarms and providing them with written information for law enforcement use.

Ansari and Luba Katz of Abt Associates in Cambridge, Mass., reported their results in "Survey of Patient Release Information on Radiation and Security Checkpoints," which appears in the December issue of the Journal of Nuclear Medicine, which is published by SNM, the world’s largest molecular imaging and nuclear medicine society.

Nuclear medicine—a vital component of the rapidly emerging field of molecular imaging—is a medical specialty that uses small amounts of radioactive materials bound to special compounds (radiopharmaceuticals) in combination with imaging scans that examine molecular processes in the body to detect and evaluate heart disease, brain disorders and cancer. In addition, radiopharmaceuticals are used to treat overactive thyroids and some cancers.
Free software brings affordability, transparency to mathematics

Hannah Hickey hickeyh@u.washington.edu
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Until recently, a student solving a calculus problem, a physicist modeling a galaxy or a mathematician studying a complex equation had to use powerful computer programs that cost hundreds or thousands of dollars. But an open-source tool based at the University of Washington won first prize in the scientific software division of Les Trophées du Libre, an international competition for free software.


The tool, called Sage, faced initial skepticism from the mathematics and education communities.


"I've had a surprisingly large number of people tell me that something like Sage couldn't be done -- that it just wasn't possible," said William Stein, associate professor of mathematics and lead developer of the tool. "I'm hearing that less now."
A screen shot from a computer running Sage.

Open-source software, which distributes programs and all their underlying code for free, is increasingly used in everyday applications. Firefox, Linux and Open Office are well-known examples.


But until recently, nobody had done the same for the everyday tools used in mathematics. Over the past three years, more than a hundred mathematicians from around the world have worked with Stein to build a user-friendly tool that combines powerful number-crunching with new features, such as collaborative online worksheets.


"A lot of people said: 'Wow, I've been waiting forever for something like this,'" Stein said. "People are excited about it."


Sage can take the place of commercial software commonly used in mathematics education, in large government laboratories and in math-intensive research. The program can do anything from mapping a 12-dimensional object to calculating rainfall patterns under global warming.


The idea began in 2005, when Stein was an assistant professor at Harvard University.


"For about 10 years I had been really unhappy with the state of mathematical software," Stein said. The big commercial programs -- Matlab, Maple, Mathematica and Magma -- charge license fees. The Mathematica Web page, for example, charges $2,495 for a regular license. For another program, a collaborator in Colombia was quoted about $550, a special "Third World" discount price, to buy a license to use a particular tool, Stein said.


The frustrations weren't only financial. Commercial programs don't always reveal how the calculations are performed. This means that other mathematicians can't scrutinize the code to see how a computer-based calculation arrived at a result.


"Not being able to check the code of a computer-based calculation is like not publishing proofs for a mathematical theorem," Stein said. "It's ludicrous."


So Stein began a year and a half of frenzied work in which he created the Sage prototype, combining decades' worth of more specialized free mathematical software and filling in the gaps.


"I worked really, really hard on this, and didn't sleep much for a year. Now I've relaxed. There are a lot more people helping out," Stein said. "It seems like everyone in the field has heard of Sage now, which is surreal."


Among those helping is a team of five UW undergraduate students who work part-time on the code -- everything from writing new formulas to improving the Google-ish graphical interface. (Even when Sage runs on an individual computer, not over the Internet, you use a Web browser to enter commands.)


Regular meetings, named "Sage days," bring together volunteer developers. The fourth Sage day, held in Seattle in June, drew about 30 people. The sixth Sage day was held last month in Bristol, England. Forty-one people attended talks and many participated in coding sprints. Dozens of other people around the world contribute through Sage's online discussion boards.


Last month, Stein and David Joyner, a mathematics professor at the U.S. Naval Academy in Annapolis, Md., published a letter in the Notices of the American Mathematical Society in which they argue that the mathematical community should support and develop open-source software.


Soon Sage will face off against the major software companies in physical space. In early January, thousands of mathematicians will gather in San Diego for the joint meeting of the American Mathematical Society and the Mathematical Association of America. In the exhibition hall, Stein has paid the first-timers' rate of $400 to rent a booth alongside those of the major mathematical software companies, where he and students will hand out DVDs with copies of Sage.


"I think we can be better than the commercial versions," he said. "I really want it to be the best mathematical software in the world."


Sage research and student support is made possible by grants from the National Science Foundation. The Sage meetings are supported by various mathematical associations. The project has also received several thousand dollars in private donations.

------

For more information, contact Stein at (206) 543-1916, (206) 419-0925 or wstein@u.washington.edu.

The Sage project is at www.sagemath.org.
Miscarriage Myths Persist Despite Prevalence Of Medical Information
COLUMBUS , Ohio – More than a third of women surveyed about their beliefs surrounding miscarriage and birth defects said they thought that a pregnant woman's foul mood could negatively affect her baby.


One in four of these women thought a pregnant woman's exposure to upsetting situations could hurt her unborn child, and one in five believed excessive exercise could cause a woman to miscarry.

Jonathon Schaffir


Despite those beliefs, relatively few of the women surveyed blamed mothers for a poor pregnancy outcome. Ten percent suggested pregnant women are responsible for their miscarriages, and 3 percent said mothers should be blamed for their babies' birth defects. Women with less formal education were more likely to hold mothers responsible for bad pregnancy outcomes.


The recent Ohio State University study points to the persistence of folklore surrounding pregnancy despite advances in medical interventions and evidence that most miscarriages and defects result from circumstances beyond a woman's control, said study author Jonathan Schaffir, a clinical assistant professor of obstetrics and gynecology at Ohio State.


“The survey shows that a sizable proportion of the population believes maternal thoughts and actions contribute to adverse fetal outcomes – but despite these feelings, few assign responsibility to the mother,” Schaffir said. “I think it's kind of amazing that people out there still believe that a pregnant woman seeing something frightening could cause her baby to have a birthmark. That was an 18th-century belief and it's still circulating, even today.


“I had a call not long ago, before Halloween, from a pregnant woman asking if it would be OK to go to a haunted house. I told her it was fine.”


The study appears online in the journal Archives of Women's Mental Health.

“I do think there is room for educating women more, particularly those who have less formal education, to prevent them from feeling any guilt in association with their pregnancy. Health care providers can reassure patients that these ‘old wives' tales' should not contribute to any feelings of personal responsibility.”


Most miscarriages result from genetic or chromosomal abnormalities in the fetus, or from medical complications relating to hormonal imbalances or problems with the uterus or placenta, Schaffir noted.


“Most of these things are beyond anyone's control and can happen to anyone,” he said. “In general, minor day-to-day experiences don't have an effect on whether a pregnancy is successful or not.”


Exceptions, of course, would include the abuse of alcohol or drugs during pregnancy, which can lead to complications, he said.


Schaffir surveyed 200 women by circulating a questionnaire in the waiting area of a Midwestern obstetrics and gynecology clinic. He asked respondents to rate their level of agreement with common folk beliefs about prenatal influences on fetal outcomes, and whether or not respondents had a history of an adverse pregnancy outcome.


The folkloric beliefs the participants considered included whether a pregnant woman's stress, bad mood, viewing of upsetting TV programs or attending upsetting events, excessive exercise, unfulfilled food cravings, or exposure to ugly or frightening sights could have a negative effect on her unborn baby. An additional item for consideration was whether a baby's appearance is determined at conception. Two final entries gauged whether respondents thought miscarriages and birth defects should be blamed on mothers.


Six percent of respondents thought a mother's unfulfilled food cravings could have an adverse effect on a fetus and 5 percent believed a pregnant woman's exposure to a scary sight could hurt her unborn baby. Thirty-eight percent of the women surveyed believed that a baby's appearance is determined at conception. More than three-fourths (76 percent) of women believed stress could cause a bad pregnancy outcome.


Schaffir expected women who had miscarried or delivered a baby with serious birth defects to be more inclined to believe that they had somehow contributed to their misfortune. But the survey results did not support his expectation. Instead, the level of a woman's education appeared to affect her belief system, with a lower level of education resulting in a higher likelihood of blaming mothers for bad pregnancy outcomes.


“Women with less education were more likely to think problems were a mother's fault. This isn't necessarily because women learn more about pregnancy during formal education, but reflects that women who have pursued higher education might read more and rely on more stringent sources for information about what they choose to believe. They might be more scientifically guided,” he said.


Education levels among respondents included some high school (33 women), high school graduate (46), some college (59), college graduate (40) and graduate school (19). Women with less education were also more likely to believe that stress can adversely affect pregnancy.


The pregnancy history of survey respondents appeared to have no bearing on beliefs in any but two areas. Women with no history of bad pregnancy outcomes were more likely to believe a bad mood or a fright could lead to birth defects or miscarriages, suggesting to Schaffir that women who had received medical care for an adverse pregnancy outcome were provided with more fact-based explanations for what had happened to them.


The mere existence of these beliefs suggests there is an opportunity for education in the exam room, Schaffir said.


“I do think there is room for educating women more, particularly those who have less formal education, to prevent them from feeling any guilt in association with their pregnancy,” he said. “Health care providers can reassure patients that these ‘old wives' tales' should not contribute to any feelings of personal responsibility.”


The survey respondents' belief that stress can affect pregnancy outcomes mirrors more conventional societal beliefs as well as a growing body of research about the effects of stress on health, Schaffir noted. But because he was gauging opinions and not facts about pregnancy, he did not explore that finding.


“A majority of people agree that stress can contribute to a bad outcome, and for more long-term behavioral disorders, it's not all that farfetched. But I was studying what people believe rather than what actually causes poor outcomes,” he said.
Picture-sorting dogs show human-like thought

* 06 December 2007
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* NewScientist.com news service

Next time you sort through your holiday photos, maybe your dog could lend a hand. It seems dogs can place photographs into categories the same way humans do, an ability previously identified only in birds and primates.


Friederike Range at the University of Vienna, Austria, and colleagues trained dogs to distinguish photographs that depicted dogs from those that did not. "We know they can categorise 'food' or 'enemies' from experience," says Range, "but this is the first time we've taught them an abstract concept - 'a dog' - and shown they can transfer this knowledge to a new situation." 
Four dogs were simultaneously shown photographs of a landscape and of a dog, and were rewarded if they selected the latter using a paw-operated computer (Image: Huber et al / Springer)

In the training phase, four dogs were simultaneously shown photographs of a landscape and of a dog, and were rewarded if they selected the latter using a paw-operated computer touch-screen. When the computer-savvy dogs were shown unfamiliar landscape and dog photos they continued to identify those containing dogs. And when shown an unfamiliar dog superimposed on a landscape used in the training phase, they were still able to pick it out in preference to an image of just a landscape, showing that they could distinguish a dog by its features (Animal Cognition, DOI: 10.1007/s10071-007-0123-2).


"We are starting to see that dogs have some good reasoning abilities," says Range. "I hope this might impact how we treat them at home."
Ancient flood brought Gulf Stream to a halt

* 19:00 06 December 2007

* NewScientist.com news service
* Fred Pearce

It was the biggest climate event of the last 10,000 years and caused the most dramatic change in the weather since humans began farming. And it may yet hold important lessons about climate change in the 21st century.


Just over 8000 years ago, a huge glacial lake in Canada burst, and an estimated 100,000 cubic kilometres of fresh water rushed into the North Atlantic. Researchers now say they know for sure that this catastrophic event shut down the Gulf Stream and cooled parts of the northern hemisphere by several degrees for more than a hundred years.


They say the findings show modelling studies are right to suggest that something similar could happen with equal abruptness as the planet warms under human influence. The film The Day After Tomorrow, which portrays such a scenario, may have exaggerated – but not by much.


Lake Agassiz was a giant lake that formed at the end of the last ice age as the huge Laurentide ice sheet melted (see a simulation of the process). The lake occupied most of the modern-day Canadian Midwest between the Hudson Bay and the US border.

Freshwater flood


Climate historians have previously established that the lake burst suddenly, emptying down the Hudson Strait and into the Labrador Sea west of Greenland.


This is very close to a key point in the global ocean circulation system, where Atlantic water brought north on the Gulf Stream freezes, and dense, saline, leftover water plunges to the ocean floor.


Investigators have speculated that the huge slug of water from the emptying lake could have refreshed the ocean water so much that this plunging ceased, shutting down the circulation, including the Gulf Stream, which keeps countries around the North Atlantic warm.


That, they said, would explain why Greenland ice cores show temperatures in the area plummeting by up to 8 °C.


Now Helga Kleiven at the University of Bergen in Norway and colleagues claim to have found proof that this is exactly what happened.

Abrupt changes


They carried out a detailed study of sediments on the floor of the Labrador Sea and found clear signs of major changes exactly when the lake emptied and the temperatures dropped.


The changes include a flood of fine sediment from the land, coinciding with a sharp drop in the amount of particles of magnetite normally carried to the area by deep ocean currents. The study also shows that the changes were abrupt, happening within a decade or so, in warm climate conditions not unlike those of today.


Modern concerns arise because melting ice, especially on Greenland and in Siberia, is making the North Atlantic less saline. Oceanographers worry that this might eventually be sufficient to shut down the ocean circulation, says Kleiven, just as happened 8000 years ago, "particularly given the concerns about the impact of future warming on the Greenland ice sheet."


The next step, Kleiven believes, is to use the findings to work out exactly how much freshwater may be needed to shut down the circulation.  Journal reference: Science Express (DOI: 10.1126/science.1148924)
Saturn's 'flying saucer' moons built of ring material
* 19:00 06 December 2007

* NewScientist.com news service

* Maggie McKee

Two of Saturn's small moons look eerily like flying saucers, new observations by the Cassini spacecraft reveal. The moons, which lie within the giant planet's rings, may have come by their strange shape by gradually accumulating ring particles in a ridge around their equators.
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The Voyager spacecraft discovered the moons, called Pan and Atlas, in the early 1980s. Pan, which is 33 kilometres wide, orbits Saturn within a gap in the planet's A ring called the Encke Division (scroll down for image), while the 39-km-wide Atlas orbits just outside the A ring.


Both moons have a flattened shape, being wider than they are tall. But their uncanny resemblance to UFOs only became clear recently, when Cassini viewed them with its powerful cameras.


Carolyn Porco, Cassini imaging team leader at the Space Science Institute in Boulder, Colorado, US, says she was looking forward to getting high-resolution images of the moons. "I very much suspected that their shapes might tell us something about their origins," she told New Scientist. "But I never anticipated something that might look like a flying saucer." 
Saturn's moons Pan and Atlas (pictured above) may have formed in two stages - their cores may be remnants of the breakup of a large icy body early in the solar system's history and their ridges may have formed later, as the cores swept up material from Saturn's rings. The scenario might explain why the ridges appear smooth and the polar regions rough (Synthetic image: CEA/ANIMEA/Science)  Animation

The images revealed that the smooth ridges girdling the moons' equators lie in the same plane as Saturn's rings and are also as thick as the vertical distance that the moons appear to travel as they move through the rings.


Now, scientists led by Sébastien Charnoz of the University of Paris in France have run computer simulations suggesting that these ridges are made of material swept up from Saturn's rings.

Neptune's moons
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The origin of the planet's famous rings is still a mystery. But one theory suggests that early in the solar system, one or more large, icy bodies broke up near the planet, creating detritus that then settled into flat rings.


If that is so, Pan and Atlas's cores may have been fragments of this breakup. After the rings flattened into a plane, ring particles may have fallen onto the moons, building up equatorial ridges. The ridges "could be considered as 'fossilised' accretion discs that once may have surrounded Pan and Atlas", the researchers write in the journal Science.


The process probably stopped long ago, since the moons' current orbits are thought to prevent the tenuous material still remaining around them to settle onto their surfaces. 
The moon Pan lies in a gap in Saturn's A ring and Atlas lies just outside the A ring (Image: NASA/JPL/University of Colorado)

It is not yet clear whether the same process has occurred elsewhere in the solar system. Neptune has several relatively large moons that lie in its ring system, but they have not yet been imaged at high resolution. "One thing we must do when we get back to Neptune is get a very close look at them to see if their shapes also tell us something of their formation," Porco says.
Most ancient case of tuberculosis found in 500,000-year-old human; points to modern health issues

Evidence suggests vitamin D deficiency endangers migrating populations

AUSTIN, Texas—Although most scientists believe tuberculosis emerged only several thousand years ago, new research from The University of Texas at Austin reveals the most ancient evidence of the disease has been found in a 500,000-year-old human fossil from Turkey.


The discovery of the new specimen of the human species, Homo erectus, suggests support for the theory that dark-skinned people who migrate northward from low, tropical latitudes produce less vitamin D, which can adversely affect the immune system as well as the skeleton.
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John Kappelman, professor of anthropology at The University of Texas at Austin, is part of an international team of researchers from the United States, Turkey and Germany who have published their findings in the Dec. 7 issue of the American Journal of Physical Anthropology. The Leakey Foundation and the Scientific and Technical Research Council of Turkey funded the research.


Prior to this discovery in western Turkey, which helps scientists fill a temporal and geographical gap in human evolution, the oldest evidence of tuberculosis in humans was found in mummies from Egypt and Peru that date to several thousand years ago.


Paleontologists spent decades prospecting in Turkey for remains of Homo erectus, widely believed to be the first human species to migrate out of Africa. After moving north, the species had to adapt to increasingly seasonal climates. 
View of the inside of a plaster cast of the skull of the newly discovered young male Homo erectus from western Turkey. The stylus points to tiny lesions 1-2 mm in size found along the rim of bone just behind the right eye orbit. The lesions were formed by a type of tuberculosis that infects the brain and, at 500,000 years in age, represents the most ancient case of TB known in humans.  Marsha Miller, the University of Texas at Austin

The researchers identified this specimen of Homo erectus as a young male based on aspects of the cranial suture closure, sinus formation and the size of the ridges of the brow. They also found a series of small lesions etched into the bone of the cranium whose shape and location are characteristic of the Leptomeningitis tuberculosa, a form of tuberculosis that attacks the meninges of the brain.


After reviewing the medical literature on the disease that has reemerged as a global killer, the researchers found that some groups of people demonstrate a higher than average rate of infection, including Gujarati Indians who live in London, and Senegalese conscripts who served with the French army during World War I.


The research team identified two shared characteristics in the communities: a path of migration from low, tropical latitudes to northern temperate regions and darker skin color.


People with dark skin produce less vitamin D because the skin pigment melanin blocks ultraviolet light. And, when they live in areas with lower ultraviolet radiation such as Europe, their immune systems can be compromised.


It is likely that Homo erectus had dark skin because it evolved in the tropics, Kappelman explained. After the species moved north, it had to adapt to more seasonal climates. The researchers hypothesize the young male’s body produced less vitamin D and this deficiency weakened his immune system, opening the door to tuberculosis.


“Skin color represents one of biology’s most elegant adaptations,” Kappelman said. “The production of vitamin D in the skin serves as one of the body’s first lines of defenses against a whole host of infections and diseases. Vitamin D deficiencies are implicated in hypertension, multiple sclerosis, cardiovascular disease and cancer.”


Before antibiotics were invented, doctors typically treated tuberculosis by sending patients to sanatoria where they were prescribed plenty of sunshine and fresh air.


“No one knew why sunshine was integral to the treatment, but it worked,” Kappelman said. “Recent research suggests the flush of ultraviolet radiation jump-started the patients’ immune systems by increasing the production of vitamin D, which helped to cure the disease.”
Is infant male circumcision an abuse of the rights of the child?


Circumcision is one of the commonest surgical procedures performed on males. Opponents argue that infant circumcision can cause both physical and psychological harm, while recent evidence shows that circumcision is medically beneficial. Two doctors debate the issue in this week’s BMJ.


There is now rarely a therapeutic indication for infant circumcision, yet ritual (non-therapeutic) male circumcision continues unchecked throughout the world, long after female circumcision, facial scarification, and other ritual forms of infant abuse have been made illegal, writes Geoff Hinchley, a consultant at Barnet & Chase Farm NHS Trust.


The law and principles pertaining to child protection should apply equally to both sexes, so why do society and the medical profession collude with this unnecessary mutilating practise, he asks"


In addition to religious justification, there have been many spurious and now unsupported claims for circumcision including the prevention of penile cancer, masturbation, blindness, and insanity, most of which relate to adult sexual behaviour and not to the genital anatomy or best interest of a child, he adds.


There may be a case that male circumcision reduces HIV risk in sexually active adults, however the decision on whether an individual wishes to have this procedure should be left until they are old enough to make their own informed health care choices.


Male genital mutilation is not a risk-free procedure, he adds. Far from being a harmless traditional practice, circumcision damages young boys.


And in terms of legal protection, he argues that both the US and the UK legal systems discriminate between the sexes when it comes to protecting boys and girls from damaging ritual genital mutilation.


The unpalatable truth is that logic and the rights of the child play little part in determining the acceptability of male genital mutilation in our society, he writes. The profession needs to recognise this and champion the argument on behalf of boys that was so successful for girls.


But Kirsten Patrick of the BMJ argues that, if competently performed, circumcision carries little risk and cannot be compared with female circumcision.


Although any surgical operation can be painful and do harm, the pain of circumcision, if done under local anaesthesia, is comparable to that from an injection for immunisation, she writes.


In terms of evidence of benefit, male circumcision has been associated with a reduced risk of sexually transmitted infections, such as human papilloma virus, chancroid and syphilis. Robust research has also shown that circumcision can reduce the spread of HIV.


And although the complication rate for infant circumcision is essentially unknown (because most operations are unregistered) data suggest that it is between 0.2% and 3%, with most complications being minor. Furthermore, she says, no robust research exists examining the long term psychological effects of male infant circumcision.


Despite the fact that no medical body advocates routine male infant circumcision, most agree that it is safe and acceptable and recommend that the procedure is carried out by a competent operator using adequate anaesthesia.


Male circumcision is not illegal anywhere in the world. It is a choice that parents will make on behalf of their male children, for cultural or other reasons, and regulating its provision is the wisest course of action, she concludes.


An accompanying clinical review concludes that medical indications for male circumcision in both childhood and adulthood are rare, but that complications can be drastic.
Intergalactic particle beam is longest yet found

* 17:29 07 December 2007

* NewScientist.com news service

* Stephen Battersby

An intergalactic particle beam stretching for more than a million light years is the longest ever seen. According to the team that discovered this record breaker, it could help reveal how such jets of matter bind themselves together.


Jets are seen all over the cosmos squirting out of many different types of object, including stars that are just beginning to form. The most powerful ones come from the cores of active galaxies, where gas falling towards a giant black hole generates a mixture of heat, high-energy particles and magnetic fields. In some cases, these elements combine to spit out narrow columns of hot gas laced with high-energy particles, which drill though the galaxy and on out into space.


The latest discovery emerges from a large elliptical galaxy called CGCG 049-033, which is about 600 million light years away. A team led by Joydeep Bagchi of Pune University in Maharashtra, India, noticed emission from this galaxy during a broad search for radio sources, and then took a closer look using the Giant Metrewave Radio Telescope near Pune and the 100-metre Effelsberg radio dish in Germany. [image: image17.png]



Colossal black holes at the centres of active galaxies power jets of matter that stretch far into space (Illustration: NASA)

The jet they saw is nearly 1.5 million light years long, twice the length of the previous record holder. If this jet sprang instead from the centre of the Milky Way, it would loom over us like a skyscraper and would stretch halfway to the Andromeda galaxy.

Containment field


It is unusual in other ways too. Jets usually come in fairly well-matched pairs, pointing in opposite directions. The new jet's counterpart, however, appears much shorter. That could be because the apparently shorter jet is pointing away from us - so light from its far end might not have had time to reach us yet.


Interestingly, the radio waves emitted by the newly discovered jet are strongly polarised, revealing a powerful magnetic field wrapped around the jet. "I was very surprised to find such a strong and regular magnetic field," team member Marita Krause of the University of Bonn in Germany told New Scientist.


It may be that the magnetic field acts as a containing sheath, preventing the high-pressure gas in the jet from dispersing. That could explain why this jet is so long. A somewhat weaker version of this magnetic containment field might help hold jets together around other types of astronomical objects.


The team plans to get an even more detailed picture of the jet and its magnetic fields using the Very Large Array radio observatory in New Mexico, US.  Journal reference: Astrophysical Journal Letters (vol 670, L85)
Observatory

Ceremonial Objects From West Africa With Blood in the Patina

By HENRY FOUNTAIN
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Certain ceremonial objects from the Dogon and other cultures of West Africa are known for their dark patina. There is plenty of ethnological evidence that the thick coating on these wood sculptures, which are often in human or animal shapes, contains blood from animals sacrificed as part of the ceremonies. But the presence of blood had not been proved through chemical analysis.


Now Vincent Mazel and Pascale Richardin of the Center for Research and Restoration of the Museums of France and colleagues have done just that, finding blood on seven of eight Dogon and Bambara objects from Mali, all dating from the late 19th or early 20th centuries, except for one that is at least 500 years older. Their findings are published in the journal Analytical Chemistry.

An object collected from what is now Mali has blood in its coating.  Musée du Quai Branly

The researchers used several precision analytical techniques, including time-of-flight secondary ion mass spectrometry. That method separates ions by giving them all the same kinetic energy, so that their velocity, and thus their time to a detector, varies according to their mass.


Using tiny amounts of the patina from the objects, all of which are from the Musée du Quai Branly in Paris, the researchers first demonstrated that they contained proteins. A major component of blood, after all, is the protein hemoglobin.


Then they showed that some samples contained heme, the iron-containing molecule that is bound to hemoglobin. In a few samples, heme was not present, although iron was.


So the researchers used X-ray scanning techniques to show that in all but one of these samples, the iron was associated with the proteins, indicating simply that the heme had degraded over time.
Amazing find of dinosaur 'mummy'

Fossil hunters have uncovered the remains of a dinosaur that has much of its soft tissue still intact.
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Skin, muscle, tendons and other tissue that rarely survive fossilisation have all been preserved in the specimen unearthed in North Dakota, US.


The 67 million-year-old dinosaur is one of the duck-billed hadrosaur group.

The hadrosaur "Dakota" as scientists think it would have looked, based on their analysis of the fossil evidence so far.

The preservation allowed scientists to estimate that it was more muscular than thought, perhaps giving it the ability to outrun predators like T. rex .


The researchers propose that the dinosaur's rump was 25% larger than had previously been thought. This probably meant more muscle mass and therefore greater acceleration, giving it a greater chance of evading meat-eating dinosaurs in hot pursuit.

Depth and structure


While it has been dubbed a dinosaur "mummy", the dinosaur is actually fossilised into stone.


But unlike the collections of bones found in many museums, this hadrosaur came complete with fossilised skin, ligaments, tendons and possibly some internal organs, according to researchers.


"It's unbelievable when you look at it for the first time," said palaeontologist Phillip Manning from the University of Manchester, UK.


"There is depth and structure to the skin. The level of detail expressed in the skin is just breathtaking."


Dr Manning said there was a pattern of banding to the larger and smaller scales on the skin.


Because it has been fossilised researchers do not know the colour of the skin. But looking at it in monochrome shows a striped pattern. He noted that in modern reptiles, such a pattern is often associated with transitions between different skin colours.


The fossil was found in 1999 and is now nicknamed Dakota. It is being analysed in the world's largest CT scanner, operated by the Boeing corporation.


The machine usually is used for space shuttle engines and other large objects. Researchers hope the technology will help them learn more about the fossilised insides of the creature.


The reptile had no chest cavity, suggesting it had been partially eaten by predators before being "mummified" in unusual conditions: acidic, waterlogged sediments collected around the dinosaur, triggering the rapid deposit of minerals and trapping organic molecules before they decayed.
Meteorite dates lunar volcanoes

Volcanoes were active on the Moon's surface soon after it was formed, a new study in the journal Nature suggests.


Precision dating of a lunar rock that fell to Earth shows our satellite must have had lava erupting across its vast plains 4.35 billion years ago.


This is hundreds of millions of years earlier than had been indicated by the rocks collected by Apollo astronauts.


Scientists say the information will help us better understand the beginnings of the Solar System.


And they urge future Moon missions to try to obtain more of these most ancient rocks.


"We want to understand how the Solar System formed, how the planets formed," said Mahesh Anand from the UK's Open University. 


"The Moon is the only place where you can go to find the first 500 million years of geological history, because these old rocks have been lost on Earth," he told BBC News.

Botswana fortune
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According to the favoured theory, the Moon was created some 4.5 billion years ago in a smash-up between the Earth and a Mars-sized body.


Material thrown into space is believed to have coalesced to become our satellite.


Volcanism on this new object would not have started until its surface had cooled to form a crust and its insides had become separated into a mantle and a core. Quite when this might have happened has been hard to pin down.


Virtually none of the basaltic rocks collected by moonwalkers are older than 3.9 billion years; but with less than 400kg of lunar material returned to Earth, many scientists suspected Apollo would not be the last word on the subject.
Kalahari 009 is the biggest of all the known lunar meteorites

Now, Dr Anand - working with Dr Kentaro Terada, from Hiroshima University, Japan, and other colleagues - has put a new date on a lunar meteorite known as Kalahari 009.


Sometime in the past, this 13.5kg volcanic rock was blasted off the Moon by the impact of an asteroid or comet and fell to Earth in what is now Botswana.

Moon knowledge


Scientists know it comes from the Moon because of the type of oxygen atoms it contains.


And by looking closely at the ratio of uranium and lead atoms in the rock's phosphate minerals, the team has also been able to say when the basalt was ejected - 4.35 billion years ago, give or take 150 million years.
43

